;ywe3ep>nt: 6T>KT TI TLE OF THE | NVENTION Instal l ati on Method of Fireproof
Structure for Protecting Water Pipes BACKGROUND OF THE | NVENTI ON Fi el d of
the invention The present invention relates to a fireproof structure that
protects the walls of water pipes installed in incinerators, boilérs and
the like for cooling and heat exchange fromthe high tenperature gas

environnent therein. In particul arwm%ﬁf@to a protective fireproof
structure and nethod of its installation Ich can be inplenented on water
pi pe wal | STHEF @F THEVESVENTI®hds. Description of the Related Art Water
pipes are 1slAlkedoh iRidead s BALAND 4 SCI MR ALOES, pROLLA PG dNB; bLke O

cool the high tenperature gas environnent or perform ange,
t hose wat er pipes have been protected fromnot only the high terrperature

gas envi r ciftrRouRBL obhﬁ{@bf@%“qqo&r om flying ash and corrosion by the

installation of fireproof tiles or fireproof castable structures around the
i nci ner at F¥gist @AcEhapiseentdarh wal | s of water pipes have been, for

exanpl e, lnstalTh@dgk@séﬁ@kl%e@e% lpgw@é@tt%a% 39 ggrw@ gel%lc%rgf chhe

i nci nerator wal 6 as shown in |gure9 id’'s er t ncmera or 50
is conpri sEptectsrdhvwahletofopehen@ibes grsttad 168, 1la3hcmana/mra)pbmhgrsl5

a1 SUDP! variieho SRR 108800 2acANCLOIILCE URRE IS AbE-brLE! | e

on incinerator wa in or 0 recover ener
burni ng. ARssBOWRC¢MFitgGhergini ndnapd el anien, t he mwikitee swrd acetecfzti‘hse

i nner “BJlffyépkggfiQE%&%%dy%p%n§6mL§h@@ S % qgs@Qii&%iJﬁ R%EC%OCaMhﬁgh 1

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 of 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. Said stoker type incinerator 50 is comprised
of trash inlet opening 51, grate 53, ash removal opening 45, air supply
duct 55, and free board 52, and 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 pipes 10, which
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qonprise 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

i ncinerators 50, or those in boilers and the |ike have a nunber of openings
such as air duct 55, and an opening (rmanhole) for egress of naintenance

workers. L 0 RREl I ARLALEAANGE1 1806, ORADL NI A0 10%dVatRM b acor

nonitoring Instruments such as a thernoneter. or egoi ng er plpe¥ 10
nust be instid &bt selicroorabdend. suetrapfenyngsstabiccordphiyey , fitdepreoar e a
nunber of ﬁg@gﬁi%ghere wat er pipes 10 have a plurality of bends and | ack a
regul arly arrayed structure, such as around the thernoneter seat 24,

manhol e 22, nonitoring instrunent insertion openings, and air ducts. In the

prior art, a ref,Acke Yikasbabl S On §R§ﬁi}5@4§éff@%ﬁgé%\%ﬁ%&gﬁuﬁ% is\lxgtﬁg?ere

installed in these aréas, around openings an
pi pes assuwRrk ane@npret(oméﬁe oHMewer in wedderasiral thagl fkie bpredf nngbsuch

as the for@ﬁ R9ih Er:ﬁﬁhoé}é %L.J eﬁctwcanﬁaaé?og L5%§d<n§me@e>cpé} P‘Q’QELd

rise due to e ne to manufacture several ere es of actory
to confornef @atlﬁéeben@e wrkend t@@arrfmrwwmte@penengsmd Fnﬁnhe@s fdwethe t he

need Tor hesedindl Wiedughy coonpl arl shaned J1dieBLo0T L. IALLA! Saboth

t hei r manuf act ure an I nstal latlon were rene di f the ot her
hand, the fqﬁeqnyngryaCastemneﬁ H@emngtaher;ﬂﬁnﬁiledanobeetgumIqwqumgtabbEd on

site, hO\Ae(Lyfgé(') irdle BERCHSE 001! (KRPAIGh Ll RS, DELALLEG. a8 ARl 8;¥aLY

dependi ng ch worker, ongevity was or to
t hat of t h0 hiaxeda sﬂapeluefrﬁcbendeandzlac}t at regularly arrayed structure,

such as around the thermometer seat 24, manhole 22, monitoring

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 bends 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, however, the precision with which it was
installed was apt to vary depending upon the skill of each worker,
and its longevity was inferior to that of the fixed~-shape refractories,
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yhich were pressed and fired in a factory, In particular, when incineration
was performed in a higher tenperature zone than commonly used incinerators,
because it was necessary for the fireproof structure to protect the entire
surface, including the area of pipe bends 21, fromthe high tenperatures,
fireproof bricks or the like were conventionally installed along entire
wal I of theg,iacingratQldsaqt BeyaF groynd_ the foregoing free board 52 and
grate 53 and aroun(faiphgsgbove %eslcrl ed areas ne}Ia'r openi ngs where the water
pi pes were bent. This resulted in increasing the surface area where the
fireproof structyng, exhihhted 2. ¢amRiex S0ap8 v ANt BRAS igea fﬂf@ ng
refractory tiles very costly. Further, since the | ongevity of the Toregoing
refract or ytemrtziiure sonrsthbhecontvarly wasd aimdigteqatobabi becgusdait tviae

wat er pi pege voul £ peconE, LXpos 0. Sagmgad o MM HE: LAMENTLQN The
present i nveénﬁgon Eevas deveeFopexgpot%fnaadr ess tﬁg%pro :ggrrg%}n?ﬁeggrl oragagl‘t;

t he obj ect ivekudifng Kihe ameentf anines beodpr dVi déran ftiheepi gbf temparstinresand
installatign qd 1.9 Rr gL egf pi i st abl

| ongevity ?nr%{:# ter?%ecr gt gr egﬁ%&%rk\gﬁkﬁ‘g%?s%gﬁear{a?%agggi ¥§£;§?’lst a Iaeé),ngeven
in areas oéntire walérofpipe welinewhere ibetins agrpstarcand thmifocagobey free

I nexpensi VgJaé{r 20t #&Sge ﬁl‘a 4 3 BRLAL 1 d Oaﬂo%%op)éﬁcktﬂﬁéﬁ ,-P{eoabé G5, this
i nvention discloses, an 1nstallation nethod for a fireproof structuré to
protect watpeniigseshewhitbh ywrtotrarireswaeer bpipe Wald sesndted Ledirarerisénpend
areas in inglnefators, 91 Lers %Hg Eﬂeegx'o‘é‘% %EPS@&J}% Q&g%&gg@gg %toﬁa‘?‘ce

envi ronment, conprising: a refractory castable process to enbed re acfory
cast abl e | shawmcang dtenabet Weerf adjgadeat revataarto}y tipepeserwntcdsddgt. in the

ar eas wher i e p e I u an.t he
wat er pi peﬁ\J/\E/a I?hgfgﬁ?%?@g %ﬁ%&%ﬁ% ?’g%ﬁ%r%%ﬁé’ s}gd}e%/f%ancﬁ:toar%r é%?gc loer ;llgti |l e
process tounsisitdled, approxvantellyidhl probhbpedty efhrictbeywaidrepipesr wohéd
surface of i d f tory castable. This invention, by first
flatteni ngb‘?ﬁ%“ges%%g’gggwaﬁﬁ (?%é;aréa%g%{ory castabl e, even in areas where the
wat er pipes are bent and assunme a conpl ex shape such as around the air
ducts, manhol es for worker egress, insertion openings for nonitoring
instruments and a clinker chill area, etc., elimnates the need to

manuf act ur SUMMARY OF) [THE BENVENPEGN of refractory tiles, thereby serving to
reduce nmanuf actgyr - j.de ' u 0 Iyehthg e
refractory til gg{ecgge%%)ﬁ%}snﬁé&t?%g;%%l gg_?é%:%fgré,gésﬁﬂ%%es ;éﬁé % epr oo?
structure the Prioubket) ayke ecbstativear ef compr iiswdndiorabt al eoncefidactory
material a I Lles en L, f r dille$asheul d
fall off, ?ﬁreép\?/aotog?tsg%%ggh%grraar}aﬁ\iglrggt%c?g%orﬁflettﬁgdf g%%gﬁ%é{cr elfr_]rgactaory
cast abl e, Pipehthabgepivoentstehde piopasvityimhdiohgt surgdeatuy eepydgsedmenrso,
anot her prgf ar s eds eobapi ARRL ) pfq ! RGhMMeRLEan I chBarAkeblgedi i Lihe
confi gur atlafl)n N e?el n tﬁe gr océes'sr%tg i nst al ? .t(%etflpat-s a%eé refract o]rmye/
tiles, whikéndnExigss angrbeassanobenseexpdnsivediynganehbersras-evi ousl y
installed on the foregoing water pipe wall into a groove fornmed in said
refractory tiles to hold said tiles in place; and a process to bind said
refractory til éd¢ tdisabdierbetdtadspéveathory readblabbe ByianidhésPie
material. &fsdiseTBnel ns DTN hfefASE SUNG FRBBBESof Ut Lfif o' €601 NG
refractory tiles di'r éct y projecting fromthe foregoing water pipes, 9
enhances tprectass] vageebfiees . Wdrhsaiat ecastveatienge hesrat 55 tig spededtin ree r
damage by N0 st QHPSHAL M £ 1333858 10 MLYRAL 111 Q52998 igh
refract ory}g‘?ﬁ esrge rom faf‘ﬁ@l£ ng of?_.g'wbrtar or the I'i ke would beesuil?abl e for
use as t hetefrarervurei enelr atsdi, yveomprising: a refractory castable process

to embed refractory castable in concave area between adjacent water

3



Rurther, another preferred enbodi ment of the invention is characterized by
the configuration wherein the refractory castable is installed in a manner
such that the ratio between the radius of the foregoing water pipes and the
t hi ckness of said refractory castable falls within the range of '
approximately 1 . 1 to 1.5. Thus, if this ratio between the radius of the

f or egoi ng pi d.th e 1O a e 1s set
to approxiﬁ\?r%tg%%'y é‘ltpj%aaqsfE \kﬁe]?}eét rgé%\r}a?qﬁlgggfhggvé)ﬁ{%a%a%%t é}éﬂe an

appr oxi mat epyraxinately, fpaefaribty oaipplne)xnanratredgpelwabl Eh3t facasstpeeeigbl e,
after the 0 £t foreqqi, t abl ssure that
t he surfactgﬁé@%%}é}llrees%&?&tl ng |a?eproo?g<s)qf§ ‘? ?QIOC%?’%M%% ?H%E%plgroprl ate
setting of apheoxihatelof fhatghdred asfreEmhatl lenuseal thaseitfhae af said
refractory Mé&d&@%e‘h@% g:‘%asgatbel underlying refractory castable would

pr ot ect the wat er pi pes ecom ng exposed, to thereby assure their
protection. Further sti II anot her preferred enbodi nent of the invention is
characterized by, § Aﬁeneenucqwggﬁqr}s IR Dd SREOOLe SHNCI DS
instal |l ed upon water pipe wal in sto er t Incrnerators wheretheﬁs
retention tasealilke 2 eyepohulsrepsnenerd tom w@eelse:e@naaaye aigntdaotl, asswhet he

i ncinerato Latur r f t

installati %n%%%%gésg%gﬁﬁ %0%%; @m%g%g dluﬁltgﬁgrh }ﬁoglggtgedn%‘g(?%]?%% UrHaces
such as i nthsertataor renhisgnetar arrdre'esrﬁ.ogi nsitmdmamtseanpl peslmﬁmr chell
entire | “Sﬁgga,s%rtfca%e?{m%rﬂ%eé thd HJARC 'tq%efé’ 1%‘}% '99 dN¢ E%E“ace
wall. In the past, l'ongevity was poor en re ractory Stable’as the: sol
fireproofief stfuscttory hakesultheceed dartilng hog:l"edteiq)euaaumetlgm co¥has,

by applying,§ he v'l‘é%” ' '?rgpl%e§&£{ab£edo%@9‘% %h@k% éa}’cpceoﬂaf'. éﬂgé%tgrée It
is easy to in t |re roo ructure over the en ITe 1rside surfaceé of
t he furnaceaMtJmatmﬁrlede that structure's longevity. Further, according
to anot her preferred enbodi ment, the refractory castable process further
includes, prior to the installation process for said refractory castable, a
drai n process tRnftdren,watace dite f-ilvebesof nsthe tiires ishat dpebke-ddjvacedt runs
Of e e SLpRAS B0 ILA) 0ol PO VALRL LLEQUL PO IR 0T b 19 B ALY e
said refr ory £l ocess. I's configuratro es I't possible to
easily dr atnlqsheewanelrf Bnpmit h}ee serffractouny tihesfdrmygol Aglt efffactior yater

castable, ey i I rther

ot her preffgrfr%esda%hﬁdodl ggﬁ]t'(gé%%?tb&: )éh%n\k/(g%ﬁan%alr%%%?ﬁ\%gﬁ% o%%goafblzgl rggroof
st ruct ur estlioreqy greyenhgthatEres fesn baEng delddend yetkpetedsinilar to the
instal lati on method descri bed above. A preferred enbodi nent of the

invention is a fireproof structure to protect water pipes, which protects
wat er pi pe wal IBldms@ackier i prafies rgdnemedigentn Olfnéhﬁeita‘f%mtslmb(}lsl ers and

the like from Jfk‘(}ﬂz@& Sfﬁﬂ@%@kﬂ&u?ﬁﬂn‘)@ﬁ@%m EROWroSkRY t £ hEELACLRE Y

cast abl e enbe in the concave area between adj acent water pipes, at
| east in theatgrdwpeshaeéradpeon ﬁeéesen*dhquo igycdadesan RpPeosd it epyeﬂ at

surfaced af‘é’s@eﬁlbrf%} mefbé tp‘%reﬁélBhLﬁy tal '1@9 %yecrrﬂ)et gﬁﬁgﬁ%i(ﬁ;?%actfersﬁi

refract ory cast FUI’ anot pre erre the invention
i's characterilzédtbya giieorerfiorgedain ealdretfannteay ¢ilefsr e thorly sdjktikepel d

in place by, gagagl nghd 0%, LAsLL 1Y PEIPEL: RLRYLQUSLYy t1953!{ £da P8 efibedded

refractory castable by an adhesive material.

In this manner, having the fastening members for the foregoing

refractory tiles directly projecting from the foregoing water pipes,
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the foregoing water pipe wall with a groove fornmed in said refractory tile,
and binding said refractory tile to said refractory castable by an
adhesive. Also, it is preferable to set the ratio between the foregoing
radi us of the water pipes and thickness of refractory castable to’
approximately 1 . 1 to 1 . 1.5; further, the foregoing fireproof structure

is optinal | nsta d on water pipe walls Ln_stoker type jncinerators,
where the %%%Ar{r]%tserltlb?o%g |lrlll ietsf(E Ctgeé)oor?dssaérg %r%‘? ee?lrnoqmmfeﬁgegseg%)ngﬁwe fr
duct, and thein maimageabprtioutiigh temperaturesydsesanndpperptdvarit ahe

fireproof ] |.l ation r h out - 900 . 120Q0C. BRI EF DESCRI PTI ON THE
DRAW NGS F O T e e O el oL P B oy o ot i 6F 0 g voie
enbodi mentbeafsuittiadlenfention'ss ftheepfooémesitrivotasr @edhesipe ot ecti ng wat er

pi pes, which is installed in an area where the pipes bend, and Figure 1 (b)
is a diagramof the bend area in the water pipe wall. Figure 2 (a) is a
sectional vi ewRirthesecandtlerbedieffentedfentbndi demrepti dhe shromwingohi tepr oof

structure for_ protecti ter pLpes at. the ther ter _seat, and Figure 2
(b - Ca i A AT e REe e MEmEr B FORaT G, RPECYD B aF (TS SO REEEr GRATS vi ew
of a thirdienbediadtad 0f 4 hasnenvanin eah'as theepitoiaf betwaeh wtee fratdius of
protecting water pipes around.the nanhal e are and Figure 3 (b). is a

di agr am oft}%%ef%ﬁﬁﬁﬁgf]%.wﬁeg%rpel%si ang @?eag?%%ﬁqewsfh@?s??h%trﬁ 25F°the wat er
pi pe prot ecdstablst fuatl sinel @rioundet heng@nhdlaprafoxamatekerl tiype tonti Ber at or.

7 Figure 5 is a cross sectional drawing of a double-layered structure
according to another preferred enbodinent. Figure 6 is a cross sectional
drawi ng of doulhesl ayergd sstrattd Werwaetortdengad tuandt hee fymfoeihgdwater

errbOdlmsntpipes 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 a further assures that
unusual case that 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 invention is
characterized by the configuration wherein the fireproof structure
is 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 outlet temperature to an upper limit of the

fireproof installation reaches about 900°C to 1200 °C.

In such high temperature furnaces such as incinerators, the need

arises to install water pipes over the entire inside surface of the
5



Figure 7 is a cross sectional drawi ng of double-layered structure according
to another preferred enbodinment. Figure 8 is a diagramof a water pipe wall
of stoker type incinerator. Figure 9 is an overall sketch of a stoker type
i nci nerator. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS In this
section we shall explain several preferred enbodi nents of this invention
with refer h d dr aw.ngs. . \Wenever_t Siz terials,
shapes, re?g%?%éeeop%)s%tri%g%ggaﬁ%r ot %\grl sf):}elce:t guﬁ?a?%e‘}}lgér'ts?%eé% i"5ed ‘i n t he
enbodi ment $oagev it web gadrywided ireddact bey seepebdé dshehe meodrpt fiorepgroofdhg
limted on e r h i.ch ar ant rely for_th yr pase of
illustrati %%F‘B%%%’r é& %gﬁgﬁ%@v% t\z,agnctu e g\kgly}n%%?%epreactﬁr\?eg?/?%%v' o?rhglsf’i rggt
enbodi nent applyins thaveneinonbss fdesepribefl atavectaseoker fqypet botimeganater

pi pes, whigch |s dnstall in,a [ ere.th Lpes. he I%plg.i re.l
(b), is a ?agsrsaér%% f@{)hg dean& gr gé}?%},\?ﬁ; S\kkfiftugrt{:'?i%)i‘l“gpcéve\t/%/al@ﬂfl3 igugréquls((?g? IS
a sectionabuvfaye off &hsefonukenizodi entimptrotdi shatesemuconts' i roegevdty.
structure for protecting water pipes at the thernoneter seat, and Figure 2
(b), a diagramof the thernoneter opening. Figure 3 (a) is a sectional view
of a third enbodintdelr, okcBordiny $a mnentionpse farmepr eebodimarat,urt&ef or
protecting | round t he manhole area,. and Figure 3 ( is a
di agram of © eg%%%ﬁgﬁéégﬁﬁg%?%ro 9% guéitga‘rra%ﬁ]% e g?%(&%ttuor ettg%)ef t he water
pi pe prot ethsvel sttrigot precegoufiod saed nenhelce ool eastailer btypeimeirneeasor.
As an exa far I n i ts, t L pe I i ch
the fi rep:rg%?f Osr& r ‘ﬁ%?%f g r?;g}?i %%er%%)ﬁg’dgggefsllnﬁ gﬁgt\fﬂ%l?g% ?é aece:gﬁc!:ﬁ%ér z@a%tf\g?#QSuch
st oker typeatecipigest oasd air@ini ghetentper firomeséin nedes Havimgiadets| efter
t enper at ur gs, of to _1200C. The. water..pi wal | i L0
Fgureo 1 SRISUSEIACERon e BIGe Sy thet s bR Eei me et Bk lte s
shown in Froerei8y draichhwasaprrefrongihe sutfaosuctdhbtdcdegolinpeetfitecporpr
art. Figure,d.shons bend grea 3 Lagated Lp e botiamal, the lhgierator,
Figure 2 t he®area 'where an opening exrs 87Ysuch "as openi‘ng tor '
thernoneter installation, and Figures 3 and 4 show the area of nmanhol e 22,
whi ch is used fQr rker,.egress.. In Figure. 1l Q represents t wa pi pe
formng the roE\L/)bert\g]t%ﬁ’ngh f‘lé)rcedfglrarﬁ ; ?‘l%csl“ﬁelnjt(sséyg Elgb%rlenv nt%ggﬂn%c%
adj acent watentpiopesolFigiepmeptigt e uresi Zonpabtertiey tiatak Hiipre@(zttl_@mtt 0
conpose 2 Haj el PLREIRL loind 2 BRI RRENE S LA16 LGLL AR Ol ast Al HBYen |1
an anor phous T reproof material primariTy conposed o i C. 13 represents
ref ract or yAtpdeds rahdcdmzndg menfri ¢ artdhe covpnt sud ief a SiiCepsab 8 stefucgorer yo
castable 1 ti ' f r H€eq9n dhere
B Pty FREECRIbYs ihTon TR < ad e BBDG o TL HSEAA fodin

are no esp NS upon t'he use
bend areas in incinerators, boilers and the like from the high
temperature environment, comprising: 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.

Further, another preferred embodiment of the invention is
characterized by the configuration wherein said refractory tile is
held in place by engaging the fasting member previously installed on

6



addition to SiCin said refractory tiles and refractory castable; materials
such as Si3N4 or others that inprove |ongevity or corrosion resistance al so
may be included. 9 The foregoing bend area 21 runs fromthe wall of the
free board area to the grate area of the furnace wall, and since it is
located in a high tenperature area of about 800C in this high tenperature
st oker typeylne Renathoryd I Ad1s/ t A

shown in Fi gurerléb) gn‘h’(fl feurrft)ﬁpél%%?%%glr%t é& Os%aitegb%/fian}tggr E’E)F%es ]i%é%((:t%sry
covering thehemiand dinfdieprooid sefuetteey suidle as shiclwreifmaEtguy e:alst(aan)le I n
t he present) epbodinent,. after first spraying refractory castable 12 into
the concave’areas |n the foregoing water pipe wall 26 to produce a flat
surface, the entire surface is covered by the foreg0|ng refractory tiles
13, which are QP dbesij v, C ry
castable 12 angﬂt%é re:fég %%ertaﬁ%ll%sg%é%tre t%lé Pﬁ@f) ret ar ne?'-}ggoﬂrreiff %’
nenbers torpdevernt fuhenweask| yiped lanyg trbftf:kndasms tdfi serﬁrecegsy Ctem:raéolar eono
particul ar g I.QQs Upo install t.had f.or i
refractory %géé}g e %g it ?ra%lgll t hzlr %begsjk{r?}gegg %%o&rﬁgg(t’%{eﬁ%uﬁ)lsﬁe%gor&q

ci rcunfer eﬁtrlatttmﬁ iawst’ylorblﬂharfsmaegedng:ma‘t@trerppptees waQlanich atbbsedype

har den, or Y. b i R P i.l]ed
with the c]alg"f{l;g%lddt and ‘r?keér)r%%l(\tﬁg (?ﬁ%%%%gt eecclggt %I%e&%%?%%e?§$ﬁ&% ofrré)gnm ng
refractorythe |ssoh8agyeapr eftertablaydn'atrmflamtiueedten cutflact beypdmatimledi g,

pr essi ng, r : °

pr ef or med refglrpg %oir]lgn F% f% are eénéafylrfsat%gﬁlercsjeadch %kl?fg(hf grogg%ltﬁgi%?opg “wal |
26. Because the foreg0| ng refractory castable 12 rendered a fl at
installation surface for refractory tile 13, it was possible to use flat
shaped refractory tiles 12 to make a clean installation wthout having to
resort to BRIEE) RESORIBELONTOH| THERDRAMWINGSes of refractory |0 tiles to
accomodat e congl shap resul.t, t only i ossi ple,t uce
manuf act uri ng crHo??t © rb1ut Fa% é%o‘“gﬁ so %\%)éssa} ?/e H%° eggl%%sfpféé/&l néta %lrr%g
fireproof stipersimene. OEutbherln‘a@td@sldrsr bédemboe stduettoe tfr doleetliiager ed
fireproof CQIRIJ:S ctor, I f ogy
tiles 13, '2%/%%0#3 tgﬁe evedrttlt ggflortasntra(-i fa'8 JF{? o%g%%?;ﬁsgﬁéf% ?98%5 l%éarf){e
falling of Figute If dbegdbng qieaiqmrt ofy tbasbabd eerk2 woutlle stdtidr pipei ﬁeléure
protection of the water pipes and prevent the pipes from becom ng exposed.
Figure 2 shows a second enbodi nent of this invention's fireproof structure
instal l ed arourftigareherméser seeatiopdl wikivchf inebodes embedipert @t &péai ng
L7. A ShOMdit {5048, 20) £s SALAJNSELIRORL I 862L: Bfel & AIAREN! olBek Wo
paral |l el water pipes 8a dn either si e en an open area
wher e the tlhercm@mpeet@pemarrg ard iFdghoeat d8) - B gdparf a?)f tke Fhexapmehar

vi ew t aken, r}ggllne A - Aof Figure 2 (b). At the center of the gap

bet ween wafer pi'pe walls 26 lies the foregoing thernmoneter installation
opening 17, and there are bends in water pipes 10a on either side to
accomodat e i t FighBiSs f Y\@taerse%'tﬁ%ﬁai'oélevﬁro%]%dth]t'gdt&ﬁf&&%‘h%r ofeghiL4
forman irregular pipe wall array ractory casta 12 1s installed on

t he high terrrrmtatqmr € @e@pstooé st|wc@vherfqm@!dsteqthegsraderfma*rgatwd BRBe de
of the furpage, of,L0e LaGeaoing walgs PLPE d1ald:afo8l cdeatincqethe extent
where the grooves for fre enthe wat er pil pe wa are conpletely filled
into create a flat surface. In addition, flat refractory tiles 13 are
installed with an..adhgsi,ve such,ag OprLar-Qyves Lh:etu%grfozlxcethgf rebragtgey
castable 12. In ad %I tlgon tshg fal é %?ng vvtat er 1f)rit pes 10 have st apeg ooks
15, which prfmerqtdevet@Warthrt@earqmctj‘eh@fnatlhew @frmeeokahsyPeridgonfgater -



refractory tiles 13 are structured to engage thereupon. In addition,

adj acent water pipes 10, are linked by fins 11, which have protruding
Y-shaped anchors 14 that serve as retainers to hold the foregoing
refractory castable 12 in place. Thus, the studding the fastening nenbers
that engage the refractory tiles with the foregoing water pipes 10 inproves
the cooling effect for_said fastenin nbers, prevents the fastenin
menbers beconi ngl%)a%g%dl%yat ﬁéoﬁFgﬁ%Fgehﬁ%?];tﬁ?%él,ngan i"ﬁcs@ﬁgg "]ta}‘}’eei%rec1

| ongevi ty. sThistumkesdordpagstdl endthgdr erentride drogigaeng.refractory tiles
13 fromfalling off. The fastening nenbers and retainers for the foregoing
refractory .tiles 13 and refractory castable 12 are best nade from

mat eri al s havi ngidier mal iexpansiressr afees ibhal dirkivengl idft | @ofis Den thatreaf
wat er pi pes, 10. Theei r sh%pes eed r}ﬁ}t be cgnfi ncgd E)o t he above descri bed

L- shaped hooke™ 18 or* Y 4RAPEdE? et R s PIFE 857 FDIRPRE By - serve the sane
purpose. Figure 3, a sectional view taken along line B-B of Figure 4; it
shows a third epbodi nent ,of a fireproof structure according to this
Cnvention. Fi gUro# Showd % 11 FEBF 0SSt aRE Lr APHLDAI 16d P URHRT HAARERe
22, which at oo sorkeosdi g efd efncaihé reyick £ & Ofe TRIMBbanasse. and the |ike.
This manhol e area 22, as an exanple shown in Figures 3(a) and 4 has a total
of 6 water pipes 10, 3 on each side, which bend to forma nanhol e 18. Anbng
the foregoi ng Grpirer §ipess diwydtand dM & heakentahel@R1110F atekbentypad
overl ay adjacent vgat er pipes 10c, 10d, and further, water pipes 10c and 10c
are bent toWar¥thé€ outside of the incinerator to avoid interference with

t he foregoing pi pes 10b. Thus, 12 in the area of manhol e 22, water pipes
10 have conpl eﬁ.bends 9t hat form a thrﬁge df']rre sional structure., As is shown
in Figure 3(a) T hi%s 1ehfP CEHSodi FERECRIPT &t SFEFPACTERY CHSMBRECT2 is

used to fill the gaps between water pipes 10, 10b, I G, and 10d to create a
flat surface that faces the inside of the incinerator, and then, flat
refractory tiles 13 are installed with nortar. Further, the structure

i ncl udes LpBTRIIED IDESCRIPPION OFKIdHE ZREFERREMWIEMBOPIMERTAO0 and protrudi ng
toward the inside _of the incineratqr, whjch engage the _L-shape r.oove
formed i n the. rBh SUOF P FHPRAEE Gy L PEBLAD SOV 1 PERECE PP R P RR Iy PasES
This type of tstisuchwdre: irakesth treflesshbé ed ohe Rpbahtica ddawapyeof Wakthacéur e

that conpl gt el rotects ter. pipe | s. havi ng a conpl ex.shape by using
just one ogh%sgé (VS 168 5y e?r}'ag)@tsérgelai?ﬁlé’se. P gurds %Riit?)r%gﬁéhgsipes%SWOk
sectional wvhewsrak 8asteibaryianches eppobinsitiiaturest fddeathe defiegoli, nghe
refractory tiles_apd refractory castables. Figure 5 shows a f.irepropf
Goructure THES Snl By < T eERaRbY T oka 18 HAC VLG RERER SAEhEr L ST MRFR o
those of FRypmeaht merehysfermod perbesehef fidnegeragiwat er pi pes 10 have
one protrudi ng L-shaped hook 15 for each refractory tile 13, but other
structures, having nore or fewer hooks, may be used dependi ng upon the

wei ght and sur fragmrer @a (8f sHmavd ial est-AWsY, pdrspetot egov gy reff raadtiosy til es,
in addition.to,.being retained by .the foregoing _hooks 15 e also h to
e vat er BRI REL KRN RS SR dRebt VP ot CRPCCLas e RapPsarLs
struct ure wstemsptipkbedvtichpt odinse ad 1rdtio aafatdd ekaes chef ptbes fhenelgoamg)
refractory_cast ahl k to the radiu of the water pipe 10 to.be Hk,; R =
o Y TRLr & REedi et P e rrtpE R o a marE i tet PRl
preferably mbpite P t(@)1i8.a sectional view of a second embodiment of 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

8



So doing assures a flat, fireproof structural surface after 13 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.
Prior to installing the aforenentioned fireproof structure, holes 1lla are

formed in {:Tll{]ss iljifetnrt]:%%nj'm Fitgerofo %%Oiucr:‘?u%"’atfrr pir%gs céo towaet?'ecrh %t her .
Then, follow'nhg the i'nst al T at o of the or%gocf nd’r r é?%ry cHstabtE 12
and refracéosynd thesnahdo lwed efa,mayd Fegdrai ed) tiy suglaghahest tha maandle.

subsequent | y. pl ugged hy .wel ding,. etc. . This nmakes it passible to easil

drain the wAIGIS foht Fhe SETTREE BPS (& PEPEgAT g P el At B CHAERRIA T2,
even aft ersteidctacteonyotind eshd Sndrana ebeénai sisdladd edpel tntsnadswpossi bl e to
formthe foregoing holes 1la 'on the refractory tile 13 side, and then plug

themw th nortar after draining the water. Figure 6 shows a fireproof
structure that Fnphoypsingeleofibr naki vie snchenbadidndrask e waitel piatawadlbot h

the foregojng ,refractory castable 12 and .refract tiles 13 in.place. So
o ng el P i nartE, RES PEL AR sErUBT ain a Ao BT rehip o Aok EEe and
it eases thecinmstaalblrat | paciprowdes. thbgut ecihahows saater epglodfergieractivee
that enpl oys_the foregoin L]-Csh ped hooks 15 r]a\dpthe é J €qoi ani nation
anchors an}(;uﬂ%aoﬁ?ss’ %é.v ‘?’ﬂe%ét %%%ﬁé"pﬁgggug%ﬁ eocttai Y, 2 gge%(?i Egoﬁpdn t he
| ayout of the foregoing water pipes 10 to retain the fireproof structures,
and thereby easge the installation _on, water_ pipe |l s having a compl ex
shape. As descri e‘&a%%”o%?ef"ﬁ?% eﬁ\}gﬁ\?’\?()lﬁ,mtﬁ}&eeﬁp\?fgbfﬁ &Félf%é)(‘:"t%@ ca8tabl e
to fill atof eastwdter popeavheakeldsndnother watsesh@ipanweldurkd8, which was
previously introduced to describe the prior art. Figure 1 shows bend
area 21 located in the bottom of the incinerator, Figure 2 the area
where an opening exists, such as an opening for thermometer
installation, and Figures 3 and 4 show the area of manhole 22, which

is used for worker egress.

In Figure 1, 10 represents the water pipe forming the flow path
for the coolant; fins 11 (see Figure 5) connect adjacent water pipes
10 either in the horizontal or vertical direction to compose a water
pipe wall. 12 represents the refractory castable, which is an
amorphous fireproof material primarily composed of SiC. 13
represents refractory tiles which are similarly comprised of SiC;
said refractory castable 12 and refractory tiles 13 make up fireproof

structure 25.

There are no especial limitations upon the use of materials in
addition to SiC in said refractory tiles and refractory castable;
materials such as Si,N, or others that improve longevity or corrosion

resistance also may be included.



to create a flat surface for the overlay of the refractory tiles, makes it
possible to use flat refractory tiles, to thereby obviate the need to

manuf acture nmultiple types of the refractory tiles to conformto the areas
where the water pipes assune a conplex shape, and to facilitate their
installation. Further, since it is possible to install the fireproof
structure over the conplete surface of the water pipe wall using one or
only a few types of refractory tiles, it is less costly to manufacture said
refractory til @heahdressirgr beodiastakl tire froeprheoiadl rafctbeelred boardi nce
the fireproof r oubl ered stryctur rised

refract oer)yaOIgast%%bF}géab:]% 1@r%?igtO(L;Llr){/C%ter?l ‘-’“:eevévr‘grt h E%rhcg evggtlrf Hat ggﬁ?/t%? t he
f oregoi ng irefa &dubr yetpe st fral hreohfof mm Bhe° mrlg\htheapleigit U:reelpgasture

enVI ronn’ené kter}e g geJrrll(J\é.ne \é@t erll‘pllgersle(\ll\éssarre I n SR'.r qt eCtte l%x. es 1
foregoing re T ac y castab Fi ch CaSSUTEE hat $ai g wal er p pes vvr?’l not
becone exposediowkuit HEmgursi hCle) tamel foreger ngonateteq peddavatet pdged 1t h

e b SoURIRRL S A WA PE { 95308100 T SILRELOY o AN O3 bR ¥EHsgo0L T N

effects ar 0 Sard faste nmenbers, pr Bvent
becom ng dafsged and all owi ng the refractory trles to fall off. Further
still, through the appropriate use of L-shaped hooks, Y-shaped anchors, and

conbi nati on hooks and anchors, it is possible to easily install refractory
on conpl ex struat UheSpsemskhtasarrﬂabellinends éftetrhéiwategpnpeipimmalelfracounjd

openi ngs, Cast_'w%ll F COmfarvr egrgof St EFC Mres ig V\@C e variet
areas. 15 An |nsnt ati on' ethod For P riepraor St YUt uPePto tect
wat er pi pess tvsfnpchdm@taecftlstmarhefacm,pah‘aaéhsnmssmalfhed is ddmerbelnblyatrlms in
i nci ner at otr Ve boi |l ers. an li ke gromt e hr ﬁ%g%errpe at u e envr ronrrent

conpri si ng-C &P PTIA 8a¥t S prodd Pef P aghaRt e i n
concave arsehbeswesrtaad) amenteﬁ\aa@tromj pestalale leasid |thetfefx&roe;a$yvm:erees t he

pi pes ben Q._cr.e raxi_nmat | at surface on t he t e vvaII
Phat faces-1 RECHIan PLAPRrtr et dab chhihe HEEPREE O pHrPrlf iR oebed i
install apqarldxmgabéfy flat-shaped refractory tiles over the surface of said
enbedded refractory castable. 2. An installation nethod for a fireproof
structure according to claim1l, wherein said process to install the

fl at - shaped reflnathis yprockes, itcdnedese reo paotécsrslarorieawid:tifcasi eppnghe
nenbers prey LN I d on.the.foregqin t t oove
formed in ?aértglire %%‘ét%"o%;*} % t% %Oriegogg alqet%NI%é:g |§ ace ainic} gtg‘}%{:ess
to bind saalcthreefb@(srp@ayeﬁ|dr@ynﬁot}sarodten@e@dedwéﬁ’:raﬁmﬂywa@d@ﬁ efipyhean

adnesi ve naLelbahy e LS o) LAL O ARUNOM. L0k R [LLeRERORaSELUSEULS:

accordi ng ein sai ractor cas € 1S |ns
manner sucippolsatet hetqnatpl@ebetlweenhe h@arcaadrfuslefﬂ viteh ftdreegeshgbat erndoi pes

and the t Wﬁ%ﬁrﬁ% t%}c r%gjltg gﬁ'r%féaas({[a rl% g\?tsetsa:bll%ef%Llesgo\/fntgh}.‘&rtar?ﬁo&§nlgiele%f
appr oxi mat . 5.
13 are preferably manufactured in a factory by molding, pressing, and
firing materials primarily comprised of SiC, and said preformed

refractory tiles 13 are then installed on the foregoing pipe wall 26.

Because the foregoing refractory castable 12 rendered a flat
installation surface for refractory tile 13, it was possible to use
flat shaped refractory tiles 12 to make a clean installation without

having to resort to using a number of different types of refractory

10



4. An installation nethod for a fireproof structure according to claim1,
wherein said fireproof structure is installed upon water 16 pi pe walls in
stoker type incinerators where the gas retention tine is 2 seconds or nore
fromthe secondary air duct, and the incinerator outlet tenperature to an
upper limt of the fireproof installation reaches about 900C to 1200C. 5.

An installgﬂeog Jret aod far ?3“ reﬁre(;(of structuyre accorgkngmgé) claimil,

wherein sard refrac SPWSSE b " procgggp?%rt Het & Acrudes, prioonrlyt &t h&

i nstal | ati pos prioicess todusainhmehract by castsabbet @ drsakbspreeesiolicotbor m

water drain-holes.in the fins . that join_adjacent ru f the_wafer pipes,
and drain PRe WaCETYE HORY ]!a]i Ehﬁfa‘fl]el}ép&rc’gifni; o‘fcgﬁélrgf't &?ur;.tﬁe&’r%?r ec?‘tctgrlbggi | e
process. 6abdvd, riapr aof thkr dothilre- tagepedt £ctepyaic spirpesurahialpisedest s

wat er pi pe Ils installed, in.the,bend areas.i.n incjnerators, . boilers and
the’li ke FOmATET BAC FavbbnaL 1T 2enorF B e Lot ot FEPhG™ K Porvits 8Fy

cast abl e eatreddethe nfddmyccionc avErartea ybet Wweeri 3adpatient ofidt etheifpeegoahyg
| east in the.areas r ?e i pes..ben 0_create_an approximatel hat
surf ace; an%f}ga%q:laoé?mrggfs(rg?l% %r{;étvfoluel%i ﬁg %%I%r Vol\a?itéer *Fhe ‘ﬁ??%cctelogf O}s!calL ©
refract orywzlast alilpes dndApfevepr adle stpest firen becpmoheceéxpatest. pi pes
according to claim®6, wherein said refractory tile is held in place by
engagi ng the fasting nenber previously installed on the foregoing water

pi pe wal |l w t h Eggireo ehbes redetsndsantod Bfanacé Oeyisiineenandnbs fdiregrsaf d

i epr oo TRICHTRe P8 BHoTAct: WAVer BIDBI NS AEAD 15 oIIHh e HHEFi n

the rati o tiedmwesretieleopading 10f. t he frawagdhngiywteer (ph pesaahdHelreotmhtekness

of sal d r efLACtArY°a] 20L& ! Lo AN ANGaLaNYS 2L 20PN dREY odas 1
which bend to form an open area where the thermometer opening 17 is
located. Figure 2(a) is a sectional view taken along line A - A of
Figure 2 (b). At the center of the gap between water pipe walls 26
lies the foregoing thermometer installation opening 17, and there are
bends in water pipes 10a on either side to accommodate it. Thus, the

water pipes 10a, around the thermometer seat 24 form an irregular pipe

wall array.

Refractory castable 12 is 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 addition, the foregoing water pipes 10 have L-shaped hooks

15, which protrude toward the inside of the furnace. The foregoing

11



9. Afireproof structure to protect water pipes according to claim§6,
wherein said fireproof structure is installed upon water pipe walls in
stoker type incinerators where the gas retention tine is 2 seconds or nore
fromthe secondary air duct, and the incinerator outlet tenperature to an
upper limt of the fireproof installation reaches about 900C to 1200C. 18
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Figure 3, a sectional view taken along line B-B of Figure 4; it
shows 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 manhole 18. Among the foregoing 6 water pipes, the two in the center
10b, 10b are bent and overlay adjacent water pipes 10c, 10d, and
further, water pipes 10c and 10c are bent toward the outside of the
incinerator to avoid interference with the foregoing pipes 10b. Thus,

12
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in the area of manhole 22, water pipes 10 have complex bends that form

a three dimensional structure.

As is shown in Figure 3(a) for this third embodiment, first
refractory castable 12 is used to f£ill 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 structure includes L-shaped hooks 15,
studded around water pipes 10 and protruding toward the inside of the
incinerator, which engage the L-shaped groove formed in the foregoing
refractory tiles 13 to hold the tiles in place.

This type of structure makes it possible to install a fireproof
structure that completely protects water pipe walls having a complex

shape by using just one or a few types of refractory tiles.

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
hooks 15 and Y~shaped anchors similar to those of Figure 2. 1In 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. Also, the foregoing refractory tiles, in addition to
being retained by the foregoing hooks 15, are also held to the water

pipe wall with mortar 19 adhesive.

Further, said fireproof structure is installed to produce a
ratio of thickness of the foregoing refractory castable H, to the
radius R of the water pipe 10 tobe H, : R=1 :1 to 1l+a : 1, wherein
the value of a is approximately 1 to 1.5, preferably about 1 to 1.3.

So doing assures a flat, fireproof structural surface after
13



U U& ()-6:y{|}~wxvB73 10/ 10/

10/ 94MLO% & ()-!Y13"10% /& ()-S! FO%"10% /& ()-! FZ"10% /& ()-!Ysni 10%/ & () -
@vy9. ! dBVB73 10/!3"10%&' ()-F

109& ()-fF3"109& () - F3"109& () - 109& ()-FZ"109& ()--.!": #<#=H>#?#$% oP1

109& ()-1Z"109% ()-S 10 10 10 I0F2 "10% & ()- ! F2

"109% ()- 13" "109& 191- &' }) ?* A*B* C* D aVK@
installing e Toredoing refractory castable. Further, by

appropriately selecting the value of « , it is possible assuredly
protect water pipes 10 from exposure, even in the unlikely event of

any of the refractory tiles 12 falling off.

Prior to installing the aforementioned fireproof structure,
holes lla are formed in fins 11 that join the foregoing water pipes
10 to each other. Then, following the installation of the foregoing
refractory castable 12 and refractory tiles 13, water may be drained
through holes 1lla, and subsequently plugged by welding, etc. This
makes it possible to easily drain the water from the surface of the
foregoing refractory castable 12, even after refractory tiles 13 have
been installed. 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 fireproof structures, and
thereby ease the installation on water pipe walls having a complex

shape.

As described above, this invention, by employing refractory
castable to fill at least the concave areas in the water pipe wall

14
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facilitate their installation. Further, since it is possible to
install the fireproof structure over the complete surface of the water
pipe wall using one or only a few types of refractory tiles, it is
less costly to manufacture said refractory tiles and easier to install
the fireproof structure.
Also, since the fireproof structure is a double-layered
structure comprised of refractory castable and refractory tiles, even
in the event that any of the foregoing refractory tiles fall off inside
the high temperature gas environment, the underlying water pipes will
remain protected by the foregoing refractory castable, which assures

that said 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 said fastening members, which
prevents them 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 around openings, as well as to install fireproof

structures in a wide variety of areas.
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"10%&f()'\AAJ’quwvgﬁzggg%allation method for a fireproof structure to protect
water pipes, which protects water pipe walls installed in the bend
areas in incinerators, boilers and the like from the high temperature
environment, comprising:

a refractory castable process to embed refractory castable in
concave area between adjacent water pipes, at least 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.

2. An installation method for a fireproof structure according
to claim 1, wherein said process to install the flat-shaped refractory
tiles includes:

a process to insert fastening members previously installed on
the foregoing water pipe wall into a groove formed in said refractory
tiles to hold said tiles in place; and

a process to bind said refractory tiles to said embedded

refractory castable by an adhesive material.

3. An installation method for a fireproof structure according
to claim 1, wherein said refractory castable is installed in a manner
such that the ratio between the radius of the foregoing water pipes
and the thickness of said refractory castable falls within the range

of approximately 1 : 1 to 1.5.

4. An installation method for a fireproof structure according

to claim 1, wherein said fireproof structure is installed upon water
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reaches about 900°C to 1200°C.

5. An installation method for a fireproof structure according
toclaiml, 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.

6. A fireproof structure to protect water pipes, which protects
water pipe walls installed in the bend areas in incinerators, boilers
and the like from the high temperature environment, comprising:

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.

7. A fireproof structure to protect water pipes according to
claim 6, 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.

8. A fireproof structure to protect water pipes according to
claim 6, wherein the ratio between the radius of the foregoing water
pipes and the thickness of said refractory castable falls within the
range of approximately 1 : 1 to 1.5.
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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.
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