6 OCTOBER 2005 | NSTALLATI ON METHOD OF FI REPROOF STRUCTURE FOR. PROTECTI NG
WATER Pl PES BACKGROUND OF THE I NVENTION Field of the inveng QCTOBER2088Nt
invention relates to a fireproof structure that protects the walls of
water pipes installed in incinerators, boilers and the like for cooling
and heat exchange fromthe high tenperature gas environnent therein. In
particular, it relates to a protective fireproof structure and nethod of
its instal INSTALLANIQR METHOR ORpDFEIREPREOF OSTRUCTUERE pF¢R PROTECTENGNg
curves or bends. Description of tﬁé{ﬁ%i§i§§§AWt Wat er pipes are installed

i nsi de of garbage incinerators, the like to cool the high
tenperature gas environnent or perform heat exchange, and those water

pi pes have been protected fromnot only the high tenperature gas

envi r onmeRBCEGRPUNRCELTHE| ENVENBEON| yi ng ash and corrosion by the

i nstal |l at{ f  Ei r LL or fireproof castable structures around

t he incinggg%gr?%u%ﬁgcgg&gﬁtgsﬁSuch wal | s of water pipes have been, for

exanpl e, instahktedrépestokevetypeni nelmesatos sa SO @p der | drshde- ofe t he

incineratog walls 56 as shown in Figure 9. The stoker type incinerator 50

i s conpri5B@%of PEPRSATFnI BECop¥Athy 51T grater S3iPesh MeHmwaledpert ng 54,

ai r suppl yndugtr8borand dJiae Roards 22e Bpiker saat el Pi N6 ane 'rgb%{)@' led on
ed by

incinerator wall 56 1n order to recover the waste heat generat
bur ni ng. exchange from the high temperature gas environment therein.

In particular, it relates to a protective fireproof structure
and method of its installation which can be implemented on

water pipe walls having curves or bends.

Description of the Related Art

Water pipes are installed inside of garbage 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 cof fireproof tiles or fireproof castable

structures around the incinerator/furnace walls.

Such walls of water pipes have been, for example,
installed in stoker type incinerators 50 on the inside of the
incinerator walls 56 as shown in Figure 9. The stoker type
incinerator 50 is comprised of trash inlet opening 51, grate
53, ash removal opening 54, air supply duct 55, and free board
52. Boiler water pipes are installed on incinerator wall 56

in order to recover the waste heat generated‘by burning.

As shown in Figure 8, installed over the entire surface

of the inner wall of the incinerator 56 is an array of boiler
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As shown in Figure 8, installed over the entire surface of the inner wall
of the incinerator 56 is an array of boiler 1 6 OCTOBER 200% @CcreBER 2005
whi ch conprise water pipe wall 26. That surface is covered by refractory
tiles 25, refractory block, refractory castable or other fireproof
material. However, the conbustion chanbers of incinerators such as stoker
type incinerators 50, or those in boilers and the 1|ike, have a nunber of
openi ngs sipbdsaddai whduht chhpraBeopenkengpiteamdllel d.or mgressaface

mai nt enance workers to perform nmaintenance, and openiqgf for the insertion

of nonit ofFngCOYREET undhit sTEHEACERT A thetdneter . T For¥gbi M @ter pi pes

10 nust bgefpsteabled-Lo st ous - asonnd §y£@%9@§ﬁiﬂ9éeri£§99rdi ngly, there
are a nunber of areas where water pipes 10 have a plurality of bends and

|l ack a regularly arrayed structure, such as around a thernoneter seat 24,

manhol e 22, ' iLng. instrunent .insertion _openings,. and.air ducts. In

the prior art?gg&%g ?acFé?yc8%sP§%ﬁ8“oF5§8§8F§|ﬁ? éﬁ? éH*?é?FhéFﬁ?y tiles

were instabl etokarthese bfiehser@f GOS0 ORENi HgSsanch thel 1d ke, arwheltee t he

wat er pi pes assuned a conpl ex shape. However, when installing fireproofing
T

such as theXef GFBGoRNYFTY &dt BPFLTFESTUGhPeh havEE PPx el SRGFENT ost s
woul d i sengiesie) t he need Lasmaapf actiune sever al,odibierenl  Jyngsof

refractory to conformto the bends around the individual openings.
Furt her, waentenahec needdf operiege for the insertion of monitoring

instruments such as a thermometer. The foregoing water pipes
10 must be installed to detour around such openings.
Accordingly, there are a number of areas where water pipes
10 have a plurality of bends and lack a regularly arrayed
structure, such as arocund a thermometer seat 24, manhole 22,

menitoring instrument insertion openings, and air ducts.

In the prior art, a refractory castable or specially
shaped refractory tiles were installed in these areas, around
openings and the like, where the water pipes assumed a complex

shape.

However, when installing fireproofing such as the
foregoing refractory tiles, which have a fixed shape, costs
would rise due to the need to manufacture several different
types of refractory to conform to the kends around the
individual openings. Further, due to the need for these
individual, complexly shaped fireproofing materials, both

their manufacture and installation were extremely difficult.

On the other hand, the refractory castable, being
amorphous, can be easily installed on site. Heowever, the

precision with which it was installed was apt to vary depending
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i ndi vi dual, conplexly shaped fireproofing materials, both their

manuf acture and installation were extrenely difficult. On tigeOQTOBER205
the refractory castable, being anorphous, can be easily installed on site.
However, the precision with which it was installed was apt to vary
depending 2 6 OCTOBER 2005 upon the skill of each worker, and its longevity
was inferior to that of the fixed-shape refractories, which were pressed
and fireduponafactkdryl offnepantiwctikear, asiedtisntbngeat tonvaasi rpeidiggrmed in a
hi gher tenperature_zone fhan conmonly used incinerators, because it was

necessary ¥ of Pt he®f i Feprovfedi TR Bt A POt ety HeC e mis 1 REATRCE,

i ncl udi ngahderarea oh Ri pecbspgs 21, from the high tenperatures, fireproof
bricks or the like were conventionally installed along the entire wall of

the incinerator in the areas around the foregoing free board 52 and grate

53 and around e cribhed areas_near.openi_ngs ere the water
pi pes were ben%g ?%?§!§g§§|fe&HF%1iﬁggéﬁgfﬁélo hé?Surkace’ d1¥a where t he
fireproofhsghierct weapexsithirtedzéne caphexc@hefely andeit ifrdedrhe d@r,egoi ng
refractory tiles ver costly. Further, since the longevity of the

f or egoi ng}ge?%‘ﬁ?%dtto‘?’ S CESESIAE Y 5Ohideabl BSPT ARt & s ta 1 é‘ﬁ Bgcdeati ity

that the i | b o . Y E
a 8L &n i Res MG | Eﬁ%%d%g sgd and, g)gf"gggg bt ] r@grgye*ns of

| N\VENTI ON The present invention was devel oped ress the p
the priorthket hiThe tebjrestatveeof fhieprowenbronks or the like were

conventicnally installed along the entire wall of the
incinerator in the areas around the foregoing free board 52
and grate 53 and around the above described areas near openings
where the water pipes were bent. This resulted in increasing
the surface area where the fireproof structure exhibited a
complex shape, and it made the foregoing refractory tiles very
cestly. Further, since the longevity of the foregoing
refractory castable is unstable, there was a high probability

that the water pipes would become exposed and damaged.

SUMMARY OF THE INVENTION

The present invention was developed to address the
problems of the prior art. The objectives of this invention
are to provide a fireproof structure and installation method
for protecting water pipes that delivers stable longevity in
high temperature environments, that is easily installed, even
in areas of the water pipe wall where bends exist, and that

can be inexpensively manufactured.

At this point, to resolve these problems, this invention
discloses an installation method for a fireproof structure

to protect water pipes which protects water pipe walls
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are to provide a fireproof structure and installation nethod for
protecting water pipes that delivers stable longevity in higghCreBER Zbose
environnments, that is easily installed, even in areas of the water pipe
wal | where bends exist, and that can be inexpensively manufactured. At
this point, to resolve these problens, this invention discloses an
installation nethod for a fireproof structure to protect water pipes which
protects watealpepeimatits Brtl GEEGBERN20061ihastabked boilbes end tteas in

i nci nerat or, oilers and the |ike fromthe, high tenperature environnent.
A refractgFgé %ggpaﬁﬁ?;h%%%sge%ﬁ%ﬁﬂ§u¥%f?ag%6? meBEt abtfe Y5 UdHGave area

bet ween agdhacepleWet&kfePi ReSHedl rbeastcbhyl HesBL8BS Wher 8ohBgye Ripes bend,
to create an approximately flat surface on the water pipe wall that faces

t he hi gh bPehperatadeacenie wvakey pilipgsyory ledst prroddssarassalhere the
appr oxi f -, Sshape fract til r surface of the
naﬁg Ls %ékd, o) grg%ﬁg %ﬁi%’ roxi t%&%bfﬁ%% surface on T %he

enbedded ractory’ casta nvéention, rst flatteni ng
surface wiwaherr efipactwarlyl casitabkeceevene miateasemhere:ihe water pizpes are

bent and asgune a conplex shape sych as around the air ducts, _nmanholes for

wor ker egF8552CFREEr ELOR BREAFRGs G atdFi FoMERE I Matstivunelftts sdifPes ¢l i nker

chill aregerghbtor®! i MORtSRL NG RECFLR HRNLfACIHI LB Pl Al BAld b types
of refractory tiles, thereby serving to reduce manufacturing costs and

provi de acasiable.surface over which the refractory tiles can be easily

This invention, by first flattening the surface with
refractory castable, even in areas where the water pipes are
bent and assume a complex shape such as arocund the air ducts,
manholes for worker egress, insertion openings for monitoring
instruments and & clinker chill area, etc., eliminates the
need to manufacture a plurality of types of refractory tiles,
thereby serving to reduce manufacturing costs and provide a
simple surface over which the refractory tiles can be easily

installed.

Further, since the fireproof structure is a
double-layered structure comprised of castable refractory
material and refractory tiles, even if any of the refractory
tiles should fall off, the water pipes remain protected by
the foregoing refractory castable, thereby preventing the

pipes from being suddenly exposed.

Also, another preferred embodiment of the invention is
characterized, by a configuraticn wherein the process to
install the flat-shaped refractory tiles includes a process
to insert fastening members previcusly installed on the

foregoing water pipe wall intoc a groove formed in the
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installed. Further, since the fireproof structure is a double-Iayered
structure conprised of castable refractory material and rebr@CTOBERIZ200S,
even if any of the refractory tiles should fall off, the water pipes
remai n protected by the foregoing refractory castable, thereby preventing
the pipes from being suddenly exposed. Al so, another preferred enbodi nent
of the invention is characterized by a configuration wherein the process
to i nstal Frefhectpay-shapedorkdlddter yilebesn pAekeded auptbeegsrodasd nsert

fast eni ng rrs previously installed on the, . foregoing water pipe wall
into a grgjgg(ggﬁo}}emg%Fﬁc#ﬁé¥4t w&%ﬁff&%drdﬁcf%%??g?ﬂéﬁast’%% d the
tiles in plegeanAatinethee peoeessl.binds the refractory tiles to the

enbedded refractory castable wth an adhesive nmaterial. In this manner,
having the fastening nenbers for the foregoing refractory tiles directly

projecting fromthe;sf of-egng wately p&}?@ﬁi&?ﬁgﬂﬁﬁghhgﬁb‘é%' g gffect upon

the fastening nenbers to prevent damage tenperature gases and
to prevenforheoingeguhpatefmactodyst i diasedttoyn piraljleictd nof f £rddr tidre or t he
i ke vvoulg be sui tablg for.use aﬁ t he af rerrent_Li.oned dhesi ve. Further,
anot her pr&tefYed? eBodr nBAP 5t “thE Fhfe (o gnghgrf%@[c "PE By'a
confi gur afh obehef edmboes red rpedeeyr Gasdgbligy ithd nsit@ [ehddr A ymnner
such that the ratio between .
gases and to prevent the foregoing refractory tiles from
falling off. Mortar or the like would be suitable for use

as the aforementioned adhesive.

FFurther, another preferred embodiment of the invention
is characterized by a configuration wherein the refractory
castable is installed in a manner such that the ratio between
the radius of the foregoing water pipes and the thickness of
the refractory «castable falls within the range of

approximately 1 : 1 to 1.5.

Thus, if this ratio between the radius of the foregoing
water pipes and the thickness of the refractory castable is
set to approximately 1 : a , where the value of a would range
from approximately 1 to 1.5, preferably approximately 1 to
1.3, it is possible, after the installation of the foregoing
refractory castable, to assure that the surface of the
resulting fireproof structure is flat. The appropriate
setting of the value of « further assures that in the unusual
case where a refractory tile would fall off, the underlying
refractory castable would protect the water pipes from

becoming exposed to thereby assure their protection.

Further still, another preferred embodiment of the
5



the radius of the foregoing water pipes and the thickness of the
refractory castable falls within the range of approxi natel $ QCTOBER 2005.
Thus, if this ratio between the radius of the foregoing water pipes and
the thickness of the refractory castable is set to approximately 1 : a ,
where the value of a would range fromapproximately 1 to 1.5, preferably
approximately 1 to 1.3, it is possible, after the installation of the

f or egoi nginvehtachody castrabiteritzedassure thaffigheasuphaeéeafeitthethe

resulting_fireproof structure.i s flat. The approprjiate ,setting of, the

val ue of 5@%??38? §§§3Fg§1r{ehd‘rs i:'rpstatr‘?el s ‘Fn gﬁg‘érv\ﬁépg & adtory
tile woul defakl @@;Ee theidadarbyknghet-ef taet ouy Gastahlienauhd protect the
wat er pipes from becon ng exgosed to thereby assure their protection.

Furt her sBfFPRAEMDT REF ephedle tneds epyedi me rtl roflu g h@ndst Be QUROBER 2005

i nventiongj ar L z&d.by confi [ erekn i 0
structur eoPgllgEst%{qg%f uponé)vx/é:'?}er ggi p%\%%l g'r%m\#l stggkeélq%yp%l]{e C|Onoce£ ators
wher e theigasatgsenbnonedchesi sbh@ut seedtdstoriatr 8&cfromthe secondary air

duct and the incinerator outlet tenperature to an upper limt of the
fireproof installation reaches about 900C to 1200 C. In such high

tenperature futhacesh UGt aerReaRenal ehsnacthesneed arirses 41 ddist al |
wat er pipes over the entire inside surface of the furnace to provide for

cool i ng t heefigerhce iRas Lol inshel pasater ariged ryewashpoont Wherinssfdeact ory
castabl e 88rface of the furnace to provide for cocling the furnace wall.
In the past, longevity was poor when refractory castable as
the sole fireproofing structure was subjected to the high
temperature gases. Thus, by applying the inventions described
above to stoker type incinerators, it is easy to install a
fireproof structure over the entire inside surface of the

furnace and to improve that structure's longevity.

Further, according to another preferred embodiment, the
refractory castable process further includes, prior to the
installation process for the refractory castable, a drain
process to form water drain-holes in the fins that Jjein
adjacent runs of the water pipes and drain the water from said
water drain-holes after the refractory tile process. This
configuration makes it possible to easily drain the water from
the surface of the foregoing refractory castable even after

the refractory tiles have been installed.

Further, other preferred embodiments of this invention
are inventions of fireproof structures for protecting water
pipes that deliver effects similar to the installation method
described above. A preferred embodiment of the invention is

a fireprocof structure to protect water pipes which protects
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the sole fireproofing structure was subjected to the high tenperature
gases. Thus, by applying the inventions descri bed above to6OCHOBERZO05
incinerators, it is easy to install a fireproof structure over the entire
i nside surface of the furnace and to inprove that structure's |ongevity.
Further, according to another preferred enbodinent, the refractory
castabl e process further includes, prior to the installation process for
t he refraetbey rast ablle,s dndraildedpincess Hend ermawal erimraardiodles, i n t he
fins that, join_ _adjgcent runs of the ter pipes and drain the water from
sai d mat%%l%?ﬁ?néhalggea;fg? fﬁ%mrg?¥g%%%ﬁyt TR PriocesyV Hifranent,

confi gurabh@ncdmkessdd appssibbeoct 9 easidyl deabBdble WatekohEgie 4:he, surface
of the foregoing refractory castable even after the refractory tiles have

been i nstafFEgenRATMeRDt otdfer pridksnr el beddliHeihe sfreaRi shepveite on are
i nventions; fi ro r ur.es r. Qf t t i pes that_deliver
effects s?ﬁg%grb%gafhggi%%Fgﬁ%aﬁgoﬁ% ﬁﬁ%} %gggﬂg?ggﬁ%%Jﬁ%%g“AEH?gf%rred
enbodi nenflat tirefdantenty oniils Bndtakprdofovetr uchdr esurdf qareot o€t that er

pi pes which_protects 6 6 OBER 2005 water pipe walls installed in the
bend ar easSthFhefHeFaPbP8i€ boilers and the |ike fromthe high tenperature
environnment, and conprises a refractory castable enbedded in a concave
area between adjacent water pipes, at least in the areas where the pipes
bend, to creatBubhkhapprenpiaesl prefarredremeediment of fika imsferdciory til e

inStallEdigwgﬁafg@ké%géég%npkh%h%onfiguration wherein the refractory

tile is held in place by engaging the fasting member previously
installed on the foregoing water pipe wall with a groove formed
in the refractory tile and binding the refractory tile to the

refractory castable by an adhesive.

Also, it is preferable to set the ratio between the
foregoing radius of the water pipes and thickness of refractory
castable to approximately 1 : 1 to 1 : 1.5. Further, the
foregoing fireproof structure is optimally installed upon
water pipe walls in stoker type incinerators, where the gas
retention time is 2 seconds or more from the secondary air
duct, and the incinerator cutlet temperatures to an upper limit

of fireproof installation reach about 900°C to 1200°C.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 (a) shows a cut-away perspective view of a first
embodiment of this invention's fireprcof structure for
protecfing water pipes, which is installed in an area where
the pipes bend, and Figure 1 (b) is a diagram of the bend area

in the water pipe wall.



refractory castable. Further, another preferred enbodi nent of the invention
is characterized by the configuration wherein the refractorg QCTHOBER 20e5d
in place by engaging the fasting nmenber previously installed on the
foregoing water pipe wall with a groove forned in the refractory tile and
binding the refractory tile to the refractory castable by an adhesive.
Also, it is preferable to set the ratio between the foregoing radius of

t he wat er pi peEigndet hi ckneiss sofserefivaatlonyewcast abdecdod appraximaiel y 1 :
1tol: 1.5 Further, the forego fire%roof structégre is optimally

in
i nst al | ed®HpotS vidt 5 (5 Pe shamid Iﬁlg%’%@f’ t pEUFRETF Ret 2t drot W the gas

retentionyht8e diped S€CORAS AEMERES S40M Lhg BEGEALAN Y Riils 2 dUClgra0d the
i ncinerator outlet tenperatures to an upper Iimt of fireproof

i nst al | at Pentheatheapenet800creningo0C. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 (a) shows a cut-away perspective view of a first enbodi nent of
this invention's fireproof structure for protecting water pipes, which is
installed in aRiguea ®hese it he pipesohendyiand Figute dd (dbddingerdi agr am
of the beng rea . in the water, pipe wall. 7 6 OCTOBER 2005 Figure 2 (a) is
a sectiondf ViEw Ot Setbrtl Tedsdictene P rBFtERPsT PhvRTHR F ot SHOWHE T

fi reproofpﬁ}%égca%@n&oa RHE 1% a WRIERiBuUReS 38l {hes iRl Ly seat, and
Figure 2 (lr? is 1? gl agram of the thernoneter opening.
the manhole.

Figure 4 is a diagram of the structure of the water pipe
protective structure around the manhole of a stoker type

incinerator.

Figure 5 is a cross sectional drawing of a double-layered

structure according to another preferred embodiment.

Figure 6 is a cross sectional drawing of double-layered

structure according to another preferred embodiment.

Figure 7 is a cross sectional drawing of double-layered

structure according to another preferred embodiment.

Figure 8 is a diagram of a water pipe wall of a stoker

type incinerator.

Figure 9 1s an overall sketch of & stoker type

incinerator.

DETAILED DESCRIPTICN OF THE PREFERRED EMBODIMENTS

In this section we shall explain several preferred
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Figure 3 (a) is a sectional view of a third enbodinent of this invention's
fireproof structure for protecting water pipes around a mgOCTFOBER 2008
Figure 3 (b) is a diagramof the manhole. Figure 4 is a diagramof the
structure of the water pipe protective structure around the manhole of a
stoker type incinerator. Figure 5 is a cross sectional drawing of a
doubl e-l ayered structure according to another preferred enbodi nent. Figure
6 is a crembodénthonabf ditedd ngvvefntdeubdthayeredensgtr ust thi€ agoaididg to
anot her preferred enbodi nent. Figure 7 is a crogs sectional draw ng of

doubl e- | _a%?“é&ln%t rudt Vf_dfcofr}b‘;l3 N9t €8’ aRBrREL2pPef ?ﬂa_é’(?sgnb"c?d]iqﬁn‘{e. Figure
8 is a dipgsami ghsaawat e HRirPe Mlde Ofo 8 8HOKBRrtEYRE sLRGLAAN §t0rL i gure 9
is an overall sketch of a stoker type incinerator. DETAILED DESCRI PTI ON OF
THE PREFERREDIENVBODE NENTSOL e il wdefinadwettwhabbpexpl aha igewartalon
preferred. ] i is,.nyention with reference to
t he appen%i%gnoacdr avm%rig%sla gg\ggngé\:g%%t gggrst%zéeﬁgoﬁlgt zﬂrr}la\ﬁs ?rseh%%%%i,: rf}eeliea]tylZ ve

posi ti onsfandthéhpturpspects oOfltberpaids.described in the e
not clearly defined, the scope of the invention is not limted only to the
parts shown, which are neant nerely for the purpose of illustration.

Figure 1 (a) shows a cut-away perspective view of a first

nbodi ments are

embodiment of this invention's fireproof structure for
protecting water pipes, which is installed in an area where
the pipes bend, and Figure 1 (b), is a diagram of the bend
area in the water pipe wall. Figure 2 (a) is a sectional view
of a second embodiment ¢f this invention's fireproof structure
for protecting water pipes at the thermometer seat, and Figure
2 {(b), a diagram of the thermometer opening. Figure 3 {(a)
is a sectional view of a third embodiment of this invention's
fireproof structure for protecting water pipes around the
manhcle area, and Figure 3 (b) is a diagram of the manhole.

Figure 4 is a diagram of the structure of the water pipe
protective structure around the manhole of a stoker type

incinerator.

As an example for the present embodiments, the water pipe
walls to which the fireproof structure is installed are in
a stoker type incinerator. Such stoker type incinerators are
high temperature furnaces having outlet temperatures of about

200°C to 1l200°C.

The water pipe wall depicted in Figures 1 through 4 show
the areas of the water pipes where bends occur, as shown in
Figure 8, which was previously introduced to describe the prior

art. Figure 1 shows bend area 21 located in the bottom of
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Figure 1 (a) shows a cut-away perspective view of a first enbodi nent of
this invention's fireproof structure for protecting water BQETOBER@006S
installed in an area where the pipes bend, and Figure 1 (b), is a diagram
of the bend area in the water pipe wall. Figure 2 (a) is a sectional view
of a second enbodi nent of this invention's fireproof structure for
protecting water pipes at the thernoneter seat, and Figure 2 (b), a

di agr am othéehentheenatet er Fdopend ng. tié guren i{a)e drs apegeiotd enalstd ew of a

third enbodi rent of this _invent ireproof structure far, protecting
wat er pi pes© ge%%nadq t%eenlr?@nﬁ&relcﬁ?ﬁﬁomﬁ arF %ﬁ?%lf%a%bc)’nl angd §J£+Iaerﬁ of the
manhol e. &igud el 4How andi ageam fmddies B&d UGt whe cof i Ehesyat &5 r Rid&er
protective structure around the manhol e of a stoker type incinerator. As

an exanpl 89¥®¥St he present enbodi nents, the water pipe walls to which the
fireproof structure is installed are in a stoker type incinerator. Such
stoker type incinerators are high tenperature furnaces having outl et

t enper at ures ofnabBoutre900C 1® AXOCerTthe it edfatrlim@iw | £ cdeqiret ethd n
Fi gures 1 hrou 4 _show the areas of, . the water es where bends occur,
as shown T 8&3 fgr %Fcﬁoﬁ/i@ngrev%ﬁ@ v i n(tsle@d &&dlrteo%de%rﬁé:tt he

prior aridj&tant evdcshowpdend aneaczlihoent egbiNzdhes Pott a.af; 316
OCTOBER 2005 the incinerator, Figure 2 the area where an opening exists,

such as aRiBpehioly teor comeemsnet eratiarstridat vahl - and Feguessnts the

refractory castable, which is an amorphous fireproof material
primarily composed of SiC. 13 represents refractory tiles
which are similarly comprised of 8iC; the refractory castable

12 and refractory tiles 13 make up fireprcof structure 25.

There are no special limitations upon the use of materials
in addition to 35iC in the refractory tiles and refractory
castable. Materials such as SisNy or others that improve

longevity or corrosion resistance also may be included.

The foregoing bend area 21 runs from the wall of the free
board area to the grate area of the furnace wall, and since
it is located in a high temperature area of about 800°C in
this high temperature stoker type incinerator, it is necessary
to install water pipes 10, as shown in Figure 1(b), and further,
to protect the water pipes 10 by covering them with a fireproof

structure such as shown in Figure 1(a).

In the present embodiment, after first spraying
refréctory castable 12 into the concave areaé in the foregoing
water pipe wall 26 to produce a flat surface, the entire surface
is covered by the foregoing refractory tiles 13, which are

held in place by an adhesive such as mortar. - The refractory

10



3 and 4 show the area of manhole 22, which is used for worker egress. In
Figures 1, 10 represents the water pipe formng the flow pstOCTOBER®005
coolant. Fins 11 (see Figure 5) connect adjacent water pipes 10 either in
the horizontal or vertical direction to conpose a water pipe wall. 12
represents the refractory castable, which is an anorphous fireproof
material primarily conposed of SiC. 13 represents refractory tiles which
are sim|antyalbbapri sed oheSHE€frabecreftacdor3 east hbla bl 2-caand neafys act ory
tiles 13 nek uga fireproof structure 25. There are no_special limtations
upon t he %Eefe%c’f Tt SIS E Qi YO 198 ELOF: ERELLEF Tkt Y @58 -es and
refractory castable. Materials such as Si3N4 or others that inprove

| ongevity or corrosion resistance also may be included. The foregoi ng bend
area 21 runs fienthhe napress,t hbetpeereboar daartdaulan hee gt immea of the

furnace i it .S | ted kn_a high tenperature area of about
800C in W?I#ljrsl ﬁ?gh%tngqﬁ%elrlgtt&rozi S eﬁ%eorth%%re Fﬁ%i %grrgtggrl?gi 5 srahcecoé:sysary to
install watetalpiped2l0,ItasnshoantharFicguregpdayfdy) aranddf dheherutsitde prot ect
the water pi 1 covering themwith a fireproof structure such as

0 by, > L
shown in & gg&gfmz% THE Pres ettt o bATRERE NJare BEL P +RES st &ichg

refract ory) cast@lehad24bnt & RenEPAGAMLHRNEAS- d & e i RLefot £ pipRiLr pipe
wall 26 to produce a flat surface, thé entire surface is covered by the

f or egoi ngl¥ ef taetsace iflidd 3 wiwnki cheacesthbld, i angl doe yidreadhesi ve such
as nDrtarafE@? {ﬁgré§§égﬁﬁe}%ures. The foregoing refractory tiles 13

are preferably manufactured in a factory by molding, pressing,
and firing materials primarily comprised of SiC, and the
preformed refractory tiles 13 are then installed on the

foregoing pipe wall 26.

Because the foregoing refractory castable 12 renders a
flat installation surface for refractory tile 13, it was
possible to use flat shaped refractory tiles 13 to make a clean
installation without having to resort to using a number of
different types of refractory tiles to accommodate complex
shapes. As a result, not only 1is it possible to reduce
manufacturing costs, but it is also possible to more easily
install the fireproof structure. Further, as described above,
due to the double-layered fireproof structure comprised of
refractory castable 12 and refractory tiles 13, even in the
event of any of the foregoing refractory tiles 13 falling off,
the foregoing refractory castable 12 would still provide sure
protection of the water pipes and prevent the pipes from

becoming exposed.

Figure 2 shows a second embodiment of this invention's

fireproof structure installed around a thermometer seat 24,

11



6 OCTOBER 2005 castable 12 and the refractory tiles 13 are held by
retainers or fastening nenbers to prevent them from easily6fGQCTOBERZ005! n
this process, there are no particular restrictions upon the installation
met hod for the foregoing refractory castable 12. It may either be sprayed
around the outside circunferential surfaces of the foregoing water pipes
10 and allowed to harden, or a nold may be pl aced opposite water pipes

10, the spatehfihtéddest hhehsovaseabbeenand flAe mdlsd shemmved Fafguere t he

castabl e res. _Th reqoing refractqory.tiles 13 _are preferabl
manuf act uir;g%ﬂ nS%lgaIéﬁgpgo%?/ fbl dFfg, gér &§sig 2C=hid i Mg pr?&t%y]i% s
primarilywgosprdigess a0aSbk, e 2ttt he deprvafiennsdnd efd aetar ¥ntdp&es sk3are then

installed on the foregoing pipe wall 26. Because the foregoing refractory
cast abl e W2eFenh? LherMuatshsRaniang éd darfacetedr rfdaee &sa)t idse 13, it

was possible-touse fiat shaped refy agtary tihessls, e clegn
installation (\:/\jigt?'uout ‘%a%? ng to %esoori ﬁtélgué nghaéﬁu%b%lr?r%?é( @ffe?@nt types
of refractlheycentes ©6 abeoprpdakéweenplexerspapes walAd sa2rtedilets, that only

is it ible t d facturing .costs, but it is al i bl e t
mor e ehsi 1y CVRSLH | THEH FEproot SLAICEth ePoPargner ;93 d3Serd Be above,

due to thseslosblg-hayeredipbEepnaobnSkhabur & iceM S e otiodaelr agt.ory
castable 12 and refractory tiles 13, even in the event of any of the
f or egoi ng F&#7 act®? WwateesPimes alfanguiynd e Yharawsiaien seedctdny

cast abl e d; spi i ection of the water pipes and
A Srom lﬁ%#hwf WIGe SUF aPFR

prevent the pipes

Refractory castabkle 12 1is installed on the high
temperature gas side, in other words, the side facing the
inside of the furnace, of the foregoing water pipe wall 26
at least to the extent where the grooves formed between the
water pipe wall are completely filled in to create a flat
surface. In addition, flat refractory tiles 13 are installed
with an adhesive such as mortar over the surface of refractory

castable 12.

In additicn, the foregoing water pipes 10 have L-shaped
hooks 15 which protrude toward the inside of the furnace.
The foregoing refractory tiles 13 are structured to engage
thereon. In addition, adjacent water pipes 10 are linked by
fins 11, which have protruding Y-shaped anchors 14 that serve
as retainers to hold the feoregeing refractory castable 12 in

rlace.

Thus, studding with fastening members that engage the
refractory tiles with the foregoing water pipes 10 improves
the cooling effect for the fastening members, prevents the

fastening members from becoming damaged by the high

12



becom ng exposed. Figure 2 shows a second enbodi nent of this invention's
fireproof structure installed around a thernoneter seat 24, 6 QCTOBER@BER
2005 whi ch includes thernonmeter opening 17. As shown in Figure 2(b), said
thernoneter seat 24 is adjacent to two parallel water pipes 10a on either
side which bend to forman open area where the thernoneter opening 17 is
| ocated. Figure 2(a) is a sectional view taken along line A - A of Figure
2 (b) . Atempbeatenter afidthecgapsdetvieelr iadegepitpe. waltlis 2 ddLst he

f or egoi ng therrr?rret er installation openi_ng 17, and there are__bends in

wat er pi peeSip81I8nt8i PREVEF d&NPo LoCETRIBAatE T CleRys titlke Vet X P pes
10a, aroupdiihggtbernoneter seat 24, forman irregular pipe wall array.
Refractory castable 12 is installed on the high tenperature gas side, in
ot her words, the side facing the inside of the furnace, of the foregoing

wat er pi pe wal 6 t xt.ent .where t gr.QQv f or med bet ween
the water pi pthéfaF?gg?é?ggn%fg%?é% %Inﬁ é:gtlar%ntegsc%gjgt é:%ée 1% 9%U1% ace. In
addi tion, réfFasctetyactibsy 13 lesl 13 fatetionst ahkedbiwi 1h are aghasingRissuch as
nortar over the surface of refractory castable 12. In addition, the

f or egoi ngt P eMaprpesl o RV EIL-HitpEed  $reARsS 1R whiERS ptdefude ffGkar d t he

inside ofy{heifuepagernathesl Qreael pgpkef nact oy kil €9,13 AR st rnlBBCCt ured to
engage thereon. In addition, adj acenF wat er pipes 10 are |Iinked by
be confined to the above described L-shaped hooks 15 or

Y-shaped retainers 14 so long as they serve the same purpose.

Figures 3 are sectional views taken along line B-B of
Figure 4. They show a third embodiment of a fireproof structure
according to this invention. Figure 4 shows a fireproof
structure installed around manhole 22, which allows workers

to enter and exit for maintenance and the like.

This manhole area 22, as an example shown in Figures 3(a)
and 4, has a total of 6 water pipes 10, 3 on each side, which
bend to form a marhole 18. Among the foregoing ¢ water pipes,
the two in the center 10b, 10b are bent and overlay adjacent
water pipes 10¢, 10d, and further, water pipes 10c¢ and 10D
are bent toward the outside of the incinerator to avoeoid
interference with the foregoing pipes 10b. Thus, in the area
of manhole 22, water pipes 10 have complex bends that form

a three dimensional structure.

As 1is shown in Figure 3(a} for this third embodiment,
firét refractory castable 12 1s used to fill the gaps between
water pipes 10, 10b, 10c¢, and 10d to create a flat surface
that faces the inside of the incinerator, and then flat

refractory tiles 13 are installed with mortar. Further, the

13



fins 11, which have protruding Y-shaped anchors 14 that serve as retainers
to hold the foregoing refractory castable 12 in place. Thu$ OSTOBERQOO5t h
fasteni ng nenbers that engage the refractory tiles with the foregoing

wat er pipes 10 inproves the cooling effect for the fastening nenbers,
prevents the fastening nenbers from becom ng damaged by the high 12 6
OCTOBER 2005 tenperatures, and increases their longevity. This nmakes it
possi bl e sbrprevent inkéuflesejoishgpeef hactker L &, |s=sudRd raamurfdl wa tgr of .

The fastenin ers and ret.ainers fqr the faoregoin refractory tiles 13
and refra?ﬁggﬁni@??ﬁgf@o%fugﬁggbggwaﬁad%hef%Qﬁﬁ Pérgg?leEﬁﬁ?ﬁf%%ﬁaqnm
expansi onyhatBs éhghgdi flfeshapddt l@-ddvam t kat-n@l wakertph pes, Adyoikhei r

shapes need not be confined to the above described L-shaped hooks 15 or
Y- shaped ¥8f&RAEPEY181465| bAgtashehdytber téleReiBambaprpose. Figures 3 are

sectional vie : ak I i - f....FEi gur : h t-hi rd
enbodi nent of V\gh??r gg?%og%gtsttlf@t%ﬁrﬁg% Ea}lgggrsd?‘#g%%oggstl%q?itz}vgn Sl‘%oanl.rh Fi gure 4
shows a fEieppoobf strwctwre thrst abhpideaedyns owsdiod @a22r phpehvallows

wor ker s Bo enter and exit Eor i nt enance and the |ike._ This nmanhol e area
22, a5 an"@YAREI 8 SRORASFnSERREr BY SSCRP J4RG ANShal & (SURISEE% Yot er

pi pes 10, r3renceaelh sides.which bend to forma manhol e 18. Anpbng the
foregoing 6 water pipes, the two in the center 10b, 10b are bent and
overl ay adj acent

Figures 5 through 7 show sectional views of fastening
and support structures for the foregoing refractory tiles and
refractory castables. Figure 5 shows a fireproof structure
that employs L-shaped hoocks 15 and Y-shaped anchors similar
to those of Figure 2. In this embodiment, the foregoing water
pipes 10 have one protruding L-shaped hook 15 for each
refractory tile 13, but other structures, having more or fewer
hooks, may be used depending upon the weight and surface area
of the tiles. Alsc, the foregoing refracteory tiles, in
addition to being retained by the foregoing hcoks 15, are also

held to the water pipe wall with adhesive mortar 19.

Further, the fireproof structure is installed to produce
a ratio of thickness of the foregoing refractory castable Hy
to the radius R of the water pipe 10 to be H, : R=1 : 1 to
l+a : 1, wherein the value of e is approximately 1 to 1.5,
preferably about 1 to 1.3. So doing assures a flat, fireproof
structural surface after installing the foregoing refractory
castable. Further, by appropriately selecting the value of
a , it is possible assuredly protect water pipes 10 from

exposure, even in the unlikely event of any of the refractory

tiles 12 falling off.

14




wat er pipes 10c, 10d, and further, water pipes 10c and 10D are bent toward
the outside of the incinerator to avoid interference with BHRCTOBERI2005
pi pes 10b. Thus, in the area of nmanhole 22, water pipes 10 have conpl ex
bends that form a three dinensional structure. As is shown in Figure 3(a)
for this third enbodinent, first refractory castable 12 is used to fil

t he gaps between water pipes 10, 10b, 10c, and 10d to create a fl at
surface that Pates the insedeldfinghe theci rdicatemrentanchechent fdegiroof

refractory, tiles. 13 are installed w.th rtar._ .Further, the 13 6 OBER
2005 stru%FﬁF% Fﬁ%fugggef- ﬁbéﬂm%g%ﬁgmi | 18y Jddbd B obRatwdfer Pipes 10

and protradiagoi ayakdtthepipskdepotot Bachneitnerat or, ThMH chegngage.d-- shaped
grooves fornmed in the foregoing refractory tiles 13 to hold the tiles in
pl ace. ThF&etipetdtlatiertUr dhvakeseppipgsspbrecterynsaatsbbe ¥7 ragpt oof

| SPOFect: ! )
structur e LhaLcEompl €L ply PIOLEALS WLChePhPE; HBL! oy fiayh NG, A SO ex shape

by using just one or ew types o efractory tiles. gures rough 7
show sect #iofalsubisewscot livastlenjigeyl landwsligpogt sttruct uTkessf emkelse iftor egoi ng

refractory tiles apd refractory castables. Eigure 5 sho a fireproof
structurego§ﬁé?f%ng?o§§sEighgﬁgﬁnhggﬁswf eénérgmsﬁgﬁeﬁqﬁﬁaﬁﬁéﬁgi Sar to
those of Fbgugeidy dd¥ Adtito8nbadicARNt, 12 Nefar agebror Wet 88t o Py RES L0 have
one protruding L-shaped hook 15 for _each refractory tile 13,” but other

struct ur es3 HéVPn@ﬁﬁﬁ%ﬂQﬁtQkﬁﬁﬁ- It is also possible to form the
foregoing holes 1la on the refractory tile 13 side, and then

plug them with mortar after draining the water.

Figure 6 shows a fireproof structure that employs a
combination anchor and hook 16 which retains both the foregoing
refractory castable 12 and refractory tiles 13 in place. So
doing eliminates the need to separately manufacture anchors

and hooks, and it eases the installation process.

Figure 7 shows a fireproof structure that employs the
foregoing L-shaped hooks 15 and the foregoing combination
anchors and hooks 16. These can be used selectively, depending
upon the layout of the foregoing water pipes 10, to retain
the fireprocf structures, to thereby ease the installation

on water pipe walls having a complex shape.

As described above, this invention, by employing
refractory castable to f£ill at least the concave areas in the
water pipe wall to create a flat surface for the overlay of
thé refractory tiles, makes it possible té use flat refractory
tiles to thereby obviate the need to manufacture multiple types
of the refractory tiles to conform to the areas where the water

pipes assume a complex shape, and to facilitate their

15




hooks,. may be used dependi ng upon the wei ght and surface area of the
tiles. Also, the foregoing refractory tiles, in addition t& O6TQBER2006ed
by the foregoi ng hooks 15, are also held to the water pipe wall with
adhesive nortar 19. Further, the fireproof structure is installed to
produce a ratio of thickness of the foregoing refractory castable Hk to
the radius R of the water pipe 10 to be Hk : R=1: 1to |+ a: 1,
wherei n thesval betobna i Bunppeoxi phtetyitl o doSsible eéferabdtabboiie 1 to

1.3. So degin r a flat, fireproof structural_. surf after
oA PER PSR SRR bk R o AR i W et el y
sel ectingpipe wal Ueu®ing @ne idr ichigossirblergssyr €l ye Protesty wWat ®s pi pes 10

from exposure, even in the unlikely event of any of the refractory tiles
12 fal i ngtoff. 18556 OSTABRER 2005 pf7eEure Fhst AFFrAGteRy dfidesmamd oned

fireDrOOfea§1éHC£8r§msPQiFStﬂélkﬂr?%ﬁoé@%ﬁgﬁu&?%%%ns 11 that join the

foregoing water pipes 10 to each o r. owing the installation
of the foregoihgseefsbrtoriha ddtralpirecl2 samdctuetr astordoubileesl a3 ramht er may

be drained through holes.lla, nd_subsequent | ged by | di ng, etc.

Thi s nake§t¥%cg%% sFSPgrfge§a§F$ff HACThe ﬁﬁggggggoﬁpghéég%% Yof the

f or egoi ngt1 85 podwsy ieashabbecd?, tievemmf bar th@ffﬁﬁé@cﬁj{n? IdfSadchhave been
installed. It is also possible to formthe foregoing holes 1la on'the

refract or y* t#f efa8l sp bk, 1nfrerie Hehe hi Ay THEIR TRt Srofasarerafitenmgingi ni ng t he
water. Figyee §2havs g fi4€0F 0Qf 8" Ut 1 e Lhat ne Rl Ws-dq by the

foregoing refractory castable, which assures that the water

pipes will not become exposed.

Further, since the foregoing water pipes are studded with
the fastening members for the foregoing refractory tiles,
improved cooling effects are delivered to the fastening
members, which prevents them from becoming damaged and

allowing the refractory tiles to fall off.

Further still, through the appropriate use of L-shaped
hooks, Y-shaped anchors, and combination hooks and anchors,
it is possible to easily install refractory on complex
structures such as the bends in the water pipe wall arcund
openings, as well as to install fireproof structures in a wide

variety of areas.
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- conbi nati on anchor and hook 16 which retains both the foregoing refractory
castable .12 and refractory tiles 13 in place. So doing eli g OeTOBER200sed
to separately manufacture anchors and hooks, and it eases the installation
process. Figure 7 shows a fireproof structure that enploys the foregoing
L- shaped hooks 15 and the foregoi ng conbination anchors and hooks 16.
These can be used sel ectively, depending upon the |ayout of the foregoing
wat er pipes 10, to retain the fireproof structures, to thereby ease the
installation on water pipe walls dg&gﬂgga conpl ex shape. As descri bed
above, this invention, by enploying refractory castable to fill at |east
the concave areas in the water pipe wall to create a flat surface for the
overlay of the refractory tiles, nakes it possible to use flat refractory
tiles to thereby obviate the need to manufacture nultiple types of the

refractory til a@s. m desfenmsta dnheetheds ryhes eri hep ¥ed £rst RiPOFrASSIME a
conpl ex shape, and to facilitate their 15 6 OCTOBER 2005 installation.

Further, since it is possible to install the fireproof structure over the
conpl et e murtface waftdrthpipater whpepel svalnstisilRgl openowa sk YpBod e tyges of
refractory tiles, it is less costly to manufacture the refractory tiles
and easier to install the fireproof structure. Al so, since the fireproof
st ruct ur 61l sstokivubiivped dyeriete ratons twivesre o igeed eft argfiractdme dast abl e
and refractory tiles, even in the event that any of the foregoing:
refractozy '
seconds or more from the secondary air duct, and the
incinerator outlet temperature to an upper limit of the
fireproof installation reaches about 900°C to 1200°C;
comprising;
a refractory castable process to embed refractory
castablejjlconcaveareabetweenadjacéntwaterpipes,atleast
in the areas where the pipes bend to create an approximately
flat surface on the water pipe wall that faces the high
temperature side; and
a refractory tile process to install approximately
flat-shaped refractory tiles over the surface of said embedded

refractory castable,

wherein said process to install the flat-shaped
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*tiles fall off inside the hi gh tenperature gas environnent, the underlying
wat er ,pipes will remain protected by the foregoing refract 6rQCTOBERI2005

whi ch assures that the water pipes will not becone exposed. Further, since
the foregoing water pipes are studded with the fastening nenbers for the
foregoing refractory tiles, inproved cooling effects are delivered to the
fastening nenbers, which prevents them from becom ng danaged and allow ng
the refractory tiles to fall off. Further still, through the appropriate
use of L-shfpedtohyoksley- shapedeanchors, and conbi nati.on hooks and
anchors, it is possible to easily install refractory on conpl ex

structures such as the bends in the water pipe wall around openings, as
wel | as to insé&alPreteeprobd sinserurefaspering dencnaeret yooévosessy 16 6
OCTOBER 2005 Clains 1. An installation nethod for a fireproof structure to
protect water pipes, which is installed upon water pipe walls in stoker
type inci h%?'é@glgd\m‘ei’—éetwe%@q néeri prpe mad li $nt@ sgconds Dormmde from
the secondary air duct, and the incinerator outlet tenperature to an upper
limt of the fireproof installation reaches about -9000C to 1200CC,
conprisi ng? 2+ErFattarioEustabee peokesd saidnbbleseinaplacgs sadtable in
concave area between adjacent water pipes, at | east

a process to bind said refractory tiles to said embedded

refractory castable by an adhesive material.

2. An installation method for a fireproof structure
according to claim 1, wherein said refractory castable process
further includes, prior to the installation process for said
refractory castable, a drain process to form water drain-holes
in the fins that join adjacent runs of the water pipes, and
drain the water 'from said water drain-holes after said

refractory tile process.

3. A fireproof structure to protect water pipes, which
protects water pipe walls installed in the bend areas in stoker
type incinerators where the gas retention time is 2 seconds

o
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in‘the areas where the pipes bend to create an approximately flat surface
on the water pipe wall that faces the high tenperature sidé OGIOBER 2005
refractory tile process to install approximately flat-shaped refractory
tiles over the surf ace of said enbedded refractory castable, wherein said
process to install the flat-shaped 17 0 6 OCTOBER 2005 refractory tiles

i ncludes: a process to insert fastening nenbers previously installed on
the foregoing water pipe wall into a groove formed in said refractory
tiles to dokebreaf domithesséoopdace aianduat peadesise iachinadasairtbuefs@act ory
tiles to said enbedded refractory castable by an adhesive material. 2. An
installation nethod for a fireproof structure according to claiml,

wher ei n shémperitareorty anstpibée pintesst the tficreprmdidesstpriarido the
installation process for said refractory castable, a drain process to form
water drain-holes in the fins that éoi n adj acent runs of the water pipes,
and dr ai feaeeesadouty ofPEYH dteat B20@iCai Artm| éheaf héghsdiahpemfnant ory
tile process. 3. A fireproof structure to protect water pipes, which
protects water pipe walls installed in the bend areas in stoker type

i nci ner at Y& GPrEReNE heCoBRT 2Rt ion time is 2 seconds 0 18

a refractory castable embedded in the concave area between
adjacent water pipes, at least in the areas where the pipes
bend, to create an approximately flat surface; and

a flat refractory tile installed over the surface of said

refractory castable.

4. A fireproof structure to protect water pipes
according to claim 3, wherein said refractory tile is held in

- place by engaging the fasting member previously installed on
the foregoing water pipe wall with a groove formed in said
refractory tile, and binding said refractory tile to said

refractory castable with an adhesive.
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6 OCTOBER 2005 or nore fromthe secondary air duct, and the incinerator
outlet tenperature to an upper limt of the fireproof inst#& OETOBER 2005
reaches about 900C to 1200C fromthe high tenperature environnent,
conprising: a refractory castabl e enbedded in the concave area between

adj acent water pipes, at least in the areas where the pipes . bend, to
create an approximately flat surface; and a flat refractory tile installed
over the surface of said refractory castable. 4. A fireproof structure to
protect water pPpes Aafésrirngfit ostractmBe wherprotsatdwafdmchopystile is
held in place by engaging the fasting nenber previously installed on the
foregoing water pipe wall with a groove forned in said refractory tile,
and bi ndi AGCSAFUNT ke sthky i Weereisatbe ratfiadtcadmeanshablradnikhofn
adhesive. 6 OCTOBER 2005 5. A fireproof structure to protect water pipes
according to claim3, wherein the ratio between the radius of the

f or egoi ngt%t’cé?r‘iﬂ%g HAGSrhR1PHP Atk §becthtekne s efafaskddyretastiabte fal | s
within the range of approximately 1 : 1 to 1.5.

castable falls within the range of approximately 1 : 1 to 1.5.

20





