;e3e. QLLMORNGEP6PT. F s 3 TI TLE OF THE | NVENTI ON FI REPROOF STRUCTURE AND

| NSTALLATI ON METHOD FOR PROTECTI NG WATER PI PES BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to jl’mm

structure and installation nethod for water pipes used i Wm MQers
inincinerators, boilers and the |ike which protects them in.3igh
tenperature gas environnents. Description of the Related Art Water pipes
are installed inside of trash inciner ggéfnaalir#‘o?es and the |like to cool

t he high tenperature gas environnment OF perto at exchange, and those
wat er pi peRITIE OFHTHE PNVERTI®@N from not only the high tenperature gas

netal | at | SREROPF, SARabroRE aDoFs Y LEPRAR oBBcEy o BBt e, o

i nsi de of BIRES urnace walls. Such conventional fireproof structures, as
shown in Figure 9, have studs 14 protruding fromwater pipes 10 on the
conbustion chanber side of the water pipe wall, in other words, the side in
cont act WBACRGROUNDQDFt THECINNENEIQMSes. Al so enpl oyed are sl eeves 19
enbedded iﬁn}_seil%eotfhghfi réegro f castable 12; the foregoing studs 14 inserted
into the si'devesS 15 fhat are el d by the foregoing fireproof castable 12.
The foregoi ng flheepreséntashatel chi? redatasnso Sk Cf i wdp to fexhirbickar8i ghd
thermal co t iy VI is.chemcally stahle, The foregaing studs 14 are
made of stlgjfjslrjlcl%elé\séltg‘%gggﬁqgﬁfé i sw,aatéer%ptlﬁgss}l%%vejsn 1}’96‘3% gxﬁgaggSFsct?am c
mat eri al . Baiicdeshseves 19ipewos evtd tthe flakegwhhgh sprmisects fthem ¢or hbghon by

the vaste ga3esa0de! YaL Nehy BESMRAQ Prevent L

Description of the Related Art

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

castable structures around inside of the furnace walls.

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

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

The foregoing fireproof castable 12 contains SiC, which exhibits
high thermal conductivity and is chemically stable. The foregoing
studs 14 are made of stainless steel materials, and the sleeves 19
are made of ceramic material. Said sleeves 19 protect the foregoing

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

QT
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the fireproof castable from cracking and chipping off due to studs 14. This
structural nethod for fireproof structures using fireproof castable
materials was disclosed in Japan Patent Publication Hei 8-2l1688 (1996) .

Al so, Japan Patent Publication 2000-167816 proposed a fireproof tile using
SiC and other ceramic raw materials. Figures 10 and 11 show a fireproof
structure using the fireproof tiles disclosed in that invention. In that
structure, t J n I oj,.ec
hangi ng neé%%?gr%éé%ggnﬁéggﬁa éﬁﬁﬁhgrﬁgﬁg Igggh%gP?§8f€€§6$%%F%t%Fgg313
with nortak4.20 on the high tenperature gas S|de of water pipes 10 through
the projecting hanging nenber. As is shown in the side view, Figure 11,
sai d hangi ng nenbers 15d conprise an L-shaped support hook, and said

L- shaped hooks THi6v tet Stupifor Rebyod Ifré’érﬂrrﬁj’rtoﬁé $ 5 PSS PPiRE fireRTaBbve,
whi ch are cﬁ(}iﬂa}b}l@dm\éﬂtbblaleaﬁzﬁlm\is&@s@ﬁ iHoweyer , pAtnh ol 1a@awibh tbe
above desc ¢ %iﬁﬁ r§§ gof castable is that because it is of irregular

di mensi ons; g (¢5afed or sprayed directly onto the walls of the water

pi pes, the durablllty of the resulting fireproof structure becones

unstable; after 12 fe ea ake _away, or..co

Weh regard toRiae (aRt bakebt ABaRat EeleDDoss cipL b R SERrar A P br e
and nmanuf acitler ed ihigr 8p€ oafid totles @esamnbedambmm&eruaden tEKguﬁes:hQ anhe$1
themsel ves,have f%%?%%@tst%rc%&' ' sVr @r?é‘kg élg}\!oc?f tgi‘g%{ clo eﬁ i PRac
wat er plpe can be rectly expose e danage

t enper at urigwemtd ooor r osi ve gasses. r, In partlcular mhen used in the
stoker-type incinerators where the outlet tenperatures can reach to an
extrenely high |1000C, difference between the thernmal expansion of the
support member $0f hathetFRebprooff ity ddt thes et m@diReadr gdemgPiPeept dof

cast abl es iHcifideepr &P ctidfhangdfy ddocdt 1918, hhbeddRPhafibl HE ndde rGAUSES
cracks to form where conbusti on_gases can i nvade and subse quently corrode

the foregdffd*sappePEoftiveiss 1AsWhth JQfiter $hen SPEgdT Ay tfei"ip@ﬁraééf-’e gas
Struct ur esidiee offf @a€ekOpSLPAr BG | tHrcaRth takl bAgi cvedng ther@hy akhbwing hol es
to formin the water piping. SUMVARY OF THE | NVENTI ON The present invention
addresses the problens associated with the prior art. Its objective is to
provide a firepsodk shommtnnwthboslpeovfmnj g gwakel 1 pi sxeisd aachgdng members

installati enRlLoyi e S [

case. whor & CRoT S SR 125aRel DRk AN B Al R RSB LS
and even (Suppmird bwrepﬁeetlQQrthﬂlﬁﬂ??pe@néstlh@® Tom adovsi t Whiichhare

t enper at urg, QQFRUSLL PR 9RBESHmd e Hd1lgRr 0of structure assures protection
for the water pipes and support nenbers. At this point, the present
invention, in order to resolve these problens, provides a fireproof

structure for I%%%El RGeSt &5 1 di REB ithsta) JvRAd&sk £ e Bl £6p b Precuat i1 &F
t he conbustlon?gas side used for trash incinerators, boilers ar other

conbust i on-SefitprEFRUSPLS é%‘%fa%ﬁ’&‘%%%luazreﬂl%?/mtwsl"o\”%%\? RG2teHE T PPEPY RO
struct i” e dlSre(b(tElfyl gueedthy @aﬁmbﬁeﬂheyeeedrfslbip@et uﬁﬂldl(dlm&iab%lllﬂgy(r)r%f athe
out er ayer rotective structure acl n S the co usti on
oae i a) Sl hol FEFePLSAE Uorir hh at ot Ao ol gred st b0 RO TReSH.
bet ween t hiec cenels kaymassavely mlpecepra@regcbtveoslarm ur @iamhd rtelgerwatertlpe pes
The out ey, ctlv S e ayer water
ineBESs BLELoBLEE PUALATIYS o HIUCLI Sy 18Rkl eY S

pi pe prot ure are ron1 eren
manufactured fireproof tlles described above, even though the tlles

themselves have excellent durability, should any of them fall off,
the water pipe can be directly exposed, and to be damaged by the high

temperatures and corrosive gasses.



outer.layer water pipe protective structure is conprised of a fireproof
castable or fireproof tile, and the inner |ayer water pipe protective
structure is selected froma cl addi ng deposit, thernmal spraying deposit, or
fireproof castable. The present invention, characterized by providing a
doubl el ayered fireproof structure to cover water pipes, each deriving
fireproof properties fromdifferent substances, provides assured protection
from corrosion i [ h i m%ﬁ S envi t

f or egoi ng fired?gg?g?§ éh%Qhﬁ@F%sgﬁ?%%Rdgﬁablcﬁ%grggggtéﬁ?%ég g sgg%?gic
density anthainivtdren denpetytdiss rédrutdearh Theahoeegoemgl f itriepr aobodast abl e
is easily installed, apnd should jt faJl off or cr | e, the water pipes are
not sudderﬁhy'ts 6§§Hbegﬁ??%éﬁ?’Fhﬁrﬁﬁ f@ﬁ@ﬁFFBHeﬁygﬁﬁﬁaFﬂﬁoH%ﬂﬁgpﬁrﬁagoﬁ

t her mal expendiierprad€ dthatctivsesi wsimy the foedgaing lfe rapirest pigeaabies or

t her eby prPi"fe% o%sfSHEgQSPr9{9‘3%}5‘9”0%%@09}%%5900@ %%ml?&%g, fA1 eIt . oy
structures can be used 1h the foflow ng co i nati 6ns, ot or exanpl€, f|n The
order of o donmaybereat@Etbysitienpgetestdare igvadet ané subsememtilyyeprrvader
pi pe prot i fir ti Sy r.@Qf - W of
L e R e e e e e
fireproof TEBIHMIres-arepsaae iy depvsdtionnand fioddppgdwayastapredy all aeingl
sprayi ng depes tro ER¥R. ihhen®rebl&nsg,iWitg.the prior art cited above may be
resol ved by using these conbinations of nmaterials, to provide assured
protection of the water pipes. The use of silicon carbide, or bonded
silicon nitride and silicon carbide is recommended in the foregoing
fireproof tile and fireproof castable to inprove their heat exchange

ef fici ency° PRI OFr FHE; BNVENTIQN G| st ant ni ckel -chrome, Ni based all oy, or
the |like are reawenpeswiett {@veddiood 9046d 1k £t REGHRG 18Ms AWM tERMAMNEhe

deposits. Anot her aspﬁct o]g, the invention i s,ﬁhara terized b% the fi re(grr oof
struct ure BRfaldéd ontfn@Phet &V pilpe \RaPFeviae st o’%e’?ept’ﬁ?g ShEPREFEE of
havi ng a faxrataee iodt Wetet enpersatutdeantimpalddtienehytROD dnp1b2Q0G a Nete

anot her aspect the invention is characterized by th Lre of, structure
used for t reoo\/\f/agé‘rruf)lgﬂ)%% w%‘flcglt’ oker” tﬂ?péﬁ? nccalsnee‘f’a?ﬁ%/slthg\‘?ﬁpia Cgff’ufiﬁﬁéemt

out | et tenparvat the wétapripdsraudigndPAmsE2)0€ndt evéme iUpperinnsi réprepf oof
structure J fLUrnage. ; .her, .asp i i.on. i

char act erié'zﬂ;rd"t C{)C(r?llrf3 %at t%el‘]f’:ﬁ(% %gg{éagg?' Ilgﬁ hll a\g%&%%arr%te J;:/ dtlo 1%%%965'&

t he upper Whsstfifepeppbot Biqtydeupesipes Mrfipatdea. fThethritWadiert pipes aand e
in furnaces,JRaRs m@eperal |y the tenperature in the uppernost part where the
fireproof is applied in the furnace. These inventions are applicable
especially for furnaces in the widely spread stoker type incinerators,

whi ch are oper aiti ogigtodingh tieapeeatdt eswdnftilhe ingrde rofo tiedivenagsesd s
hi gh tenperaé)re, t he tﬂg{nal ex ans“pn i s hage. In such case, there is a
bi g di ff erfhiPe Y/ t REC Y HE vl F X of5TBEE W F FhBE SLppbtis “Hrovi ki o

t he wat er ipigred lednch tthe fateppapt willscbirithe Thinsusaliae gacr atdks ngedntbr
damage to [ he,cqonventional i ngl e- | ayer fireproaf. structures, angd allows
ol o5 to GHRT A CRBCHATSrS pi e <Tonbopbliag) SRR Al retabaER Fpaatt 0
doubl e- | ay@reaicitierépeddly shte dof beeingr Bue dds eapgoorf et produget i pnoonfigimesd

wat er pi p%%/ ch?dfhﬂl%—li'aggrggm%ru%ttldlig &ﬁ%ﬁ’%‘i‘rx%"&ﬁ%ﬂt&:té layer water pipe
protective structure facing towards the combustion gas side, and an
inner layer water pipe protective structure provided between the
outer layer water pipe protective structure and the water pipes. The
outer layer water pipe protective structure and the inner layer water

pipe protective structure are formed from different materials. The



Furt her, another aspect of the invention is characterized by the fireproof
structure for protecting water pipes which is provided with a fireproof
castabl e for areas where the water pipes assune a conpl ex shape, and a
fireproof tile for areas where the water pipes assune an approxi mately

| i near shape. This arrangenent allows the easy installation of fireproofing
in areas where the water pipes are arrayed in a conplex shape by using an
amor phous i ePi g9t rCast@P! & SAtNe Lhahel LE PREOMe Lid @ImpMIgRHeaEI N1 Wi th
areas where there are bends andprojections in the water pipes, such as
around narfige@sopspeni rigslef oF Morapsioodgk £ke) andathe dudes, layeir Hgérirnged or
the insertjQneetivBaSHEhOEL RAUI PR cLEHN Eheh StdldddiaRoldRebsaspecte Hat he
invention relates to a fireproof structure for protecting water pipes,

whi ch is OREPYEPEr ASBASHE: O ITGWEPrPRE FRPEPPHDf structure is installed in
a stoker type incinerator which has a secondary air duct at the |ower part
of the inner | of the furnace, and. the outer er water. pi pe, profective
structure formﬁhg Ré?%?nbikﬂ%ﬁnqlﬁ§faFP@HaFHefh@a£§ééFﬁ?ﬂ&ﬁdngng ?%kp%%ﬂwn
area of tHeyeeednfarypadsf dtohsture aof coepr owdtanastighelse, cantd taeivimer

| ayer wat er, _pi r lve structure.s cl addi ng, deposit .qr_a_ther

sprayi ng %ﬁ%@???ETﬁég§%’?%lgeosi nég’j:og'}g gﬁfef?%% ISIFIa]%SI naerg:a 6r $Tadé SFi arlrsasrLyl/rearglar

whi ch is suppkecedofir bron e ryotst om afid tdler fsiromade tinel Isiegonaapgratureigach i s
supplied fromthe.hower i r..fur : T, ryoair
is used tgncon%rp? gqnﬁﬂ%%?%ﬁ?%&%??ﬁ%?,%?Pogspggfggﬁ% gtﬁéggﬁ}§§§9§9§3ﬂ5|ex
wat er pi pslust Eact s il specaficadeh sidcbmadr ynafern wans itar duatr et el .ow

them Acceidi BgLYgoidg WAULE B8 s CORt £fi1fLeLi &8s ANA 1 RSY118d] MHPLhoflid it
fireproof castable, cladding deposit, or thermal” spraying deposit having

uneven surfPadedff A SiFvAPaLeddie vatergiPRg RS 1Pt ABRAYPRI NEKPOsRdt farther,

f or egoi ng tHecHEIREE At ilonddCd Sad QT @ehied Sthhakla Phéshsl akBaABloh @atausfut
consi der abl e danﬁgg,#}j{ is possible to assure the protection, of the water
an”i

he p _of
pi pes by émpFofii Thish AfayéF WAFEF PBIpPes proteesehy BEPYEEEr &5 TSt i sed
of a cl adgiregedeposi ¢ichodtherdramlkispr,ayi ng deposit. Al so, another aspect of
the invention is characterized by the fireproof structure, in at |east the
areas where the water pipe walls are subject to high heat |oads, is
configured by fTheseuférepmayer swatietupepecpn cbeatsade ist ithet fivéldeimy f or med

bei ng 1 or by~ of S Ny Hangurt i At Sl B P el aChilE i |

t hi s arra®gefertivelddivegulpgtt ynheatlavesi seben PlPeaprdeic ttivieest Fyr tyrsds

subj ect ed fi@-Bkghrhedic | 0ads BKES i LaRPSSID) Erfi@proof tile -~ cladding
deposit, fireproof tile - thermal spraying deposit, fireproof
castable -- cladding deposit, and fireproof castable -- thermal

spraying deposit.

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

protection of the water pipes.

The use of silicon carbide, or bonded silicon nitride and silicon
carbide is recommended in the foregoing fireproof tile and fireproof

castable to improve their heat exchange efficiency. High corrosion



pr event damage or degradation due to the high heat |oads, reduces the
frequency of maintenance, and m nim zes operating costs. Yet another aspect
of this invention is characterized by the outer |ayer water pipe protective
structure being formed by fireproof tiles, and the hangi ng nenbers being
provi ded on the water pipes of the water pipe walls to hang the fireproof
tiles on the walls. Thus, by integrating the foregoing hangi ng nenbers

whi ch suppQid; £d1e caf oLerent,oRed il R0k 14 €$0Mhd he wal 1 r@'ceﬁ@enﬁé&g
the flow path for the cooling water, there Is no concern for heat damage to
sai d hangi iRy fé@¢bérsIpérdusbadhicys ire theamad. sFPorY ey  datss ifter-egoi ng
hangi ng nenbers, being L-shaped or simlar shaped hangi ng nenbers, prevent
the tiles fromfalling off. Yet another aspect of this invention is
characterized BYOtRET725Poat et f | Hferl NNENELOPi p8 PRITECIG Vst PYctlife being
formed by fidegpicedf stil@SurafdstBDREd lody Ehe WRltRIr PipPe wWI1QlEEH | M kel tighaIr e

is formed by fi f castable, and the thick tip between t
cast abl 6 AHIP TG LRSI G AT G RRCRH RE TGS Bt R PBr ST 17 Shhe

conbi nat i oty afegigke, foregoing fireproof tiles and the forgoing fireproof
castable of this invention serves to inprove durability, and to protect the
water pipes with the fireproof castable, thereby preventing their exposure
in the event tRat anerRbrthepdor egoichg fihLeRr 0ol {il&as faldesi9kh. b#ntfi@' s
case, should the thickness ratio of the foregoing fireproof castable be
| ess t han &HEPFOPLsSEERFFRER abiRfb Eothstird VARG f PHRDY shakes £3¥PE of f, the
t hi nnest ainpAScehtbiRe Haviepr Dehir6asé ke e DEPRG thRe Mk 8F r it HRS AU g not
be thick enough to prevent the water pipe from being suddenly exposed. On
the other #add00¢ 2hethmluPPeTMERReS5TRREPRL GTERURE UrSr 5ot g fa¥egteof
castabl e exceeds 3:1, then the cooling effects by the water pipes on the
fireproof tiles would be dimnished, which would in turn decrease the
durability of FH&EtRE&RFENRFheendbErectopt ddiedl rYeprbl stdhaggctagiaediingthat
mai nt ai ni t i i.ckn t. e o] 1 3:1
assur os t NP oFEPEaR ke Fe HBpESSRedd o LAY i eBbEs i
dur abi | i t yfiofepiribe fhanguagurenterthe Futrhhee, anot her aspect of this
invention is characterized by the outer |ayer water pipe protective
structure being forned by fireproof tiles, and the inner |ayer water pipe
protective strdbeupetbet ngefiprregdinsy ihi fepnaces cesirmblgeneand lyheheati o
bet ween t hefdaiekness: Oft Hhph LRPSOYartashabl & 1ane:tBE Laf US 1001188 Mater
pi pe being set to 1 + a . 1, and the value of the a ranges from
appr oxi mat®1ey f¥rpagg-0.3. 8 The ratio in this invention of 1 + a : 1
(where a = approximately 0.1 to 0.3), simlar to the case with the
f or egoi ng aspec% of the invention nentioned above, assures that in ,the case
that a fireprodfetFl B YOG £Ie 1 3RP MEPE SpP TRE M 3 L &P L bBETIRE SSiBdi 28 el v
exposed, andelljatprebatdtoneh pypé Shcdssubaesrihathiachagh eeolddigebtacigmi | |
be inparted to_the foregqgai f.ireproo il es’ hanging, ers. at i
meant | by CHEECAPERAGSS of PR HHaGorha  FREPOGT Kbt BRI EE ARG En Tihess
fromthe fihesmadnagpgénsiprt He hogegoilngsuaberags pehetre then ukf dcefeferndre
fireproof fﬁaﬁh@tgﬁ%rmal expansions between the supports provided to the water
pipes, and the fireproof structure. Thils causes cracking and damage
to the conventional, single-layered fireproof structures, and allows
holes to form in the water pipes. Accordingly, the above described
double-layered fireproof structure, provides assured protection of

the water pipes even in high temperature gas environments.



Further, since the fireproof castable is held between the foregoing
fireproof tiles and the water pipes, by neans of appropriately selecting
the thickness of said fireproof castable as descri bed above, it is possible
to use flat fireproof tiles, which facilitates installation and

manuf acturing, and keeps installation costs |ow. Further, other aspects of
this invention relate to installation nethods for the foregoing fireproof
structures of this invention. The installation nethod for a fireproof
structure for protecting water pipes installed on the water pipe walls of
t he conbusti onFgasher dengsbdrfampectce hdhatiorasntioin &y sheraotaerzedhbustd on
equi prent i8¢ HaE AGLEIREE R ﬁgsr@éaéiawwaeegprfg)gs%ﬂcﬂ B84l Akea: tn
process for _an inner protective layer for the water es to install one
material fr %M%Pm%aﬁﬁealab%égrtarq%whﬁres%yaﬁer d@mu asgee B e@p oot

castabl e @wgpel hgnded afi RiRoWat | Se fAG NG LRewrOPDUSId %t%spﬂf;g@,a@mn@
structural installation process for an outer protective layer for the water

pi pes to BE FHBF%F?@%F?&XN}%Wﬁ?rsﬁPFHEe above the inner protective layer for
water pipes, a fireproof castable or fireproof tiles, wherein the inner

tective | .and_the out tective 9 f t t
Of i 1 er i ng WATEFI ST JRERT ARLOREr R eaY bPEL R LA bRE: BhEPRr oot AY °

char act er iineairdns a_he'resiﬂml watér)lplpsebkmcb b@rayeéllme@rdmfplse&rm:atw byfmzrlng_
protect | ngn\gg}nggggblﬁ)gs pe%r%l feceog E}Te Mh%%qzl%ten Vfalr ES) g%ft 1elecsO uesntI on

gas side us PNei Her At ors ers or er conbu U|pne
conpri si ngleaéifliyrveipﬂo@fe@-‘ammbethem akkdtargls pndgesgercdipnstial kha water

fireproof g?&a@u%h0§ Fbﬁd\ﬂ{%tnﬁ ‘@%‘1% sTAG QgrﬁéfegQnggt 29R ARt s,

si de; and a I Teproo e |nsta atlo pro ess to a an a heS|ve Such
as nortar 3¢ PRENiNgE, fQﬁ1Hﬂ@el@ﬁﬁrﬁe@no¢ftmﬁﬁﬁqﬁkﬂ@rGaﬂl§agnéble and then
fix fireproof tiles thereon. Further, another aspect of this invention is
characterized by an installation method for a fireproof structure nmentioned

above, further FRBRPFT stirighl -a SRACEPT dREPRCrIfcdde doVEPATATWER BRTST I tthe
pLe ;or mi‘dlbfébeslof ns‘@ﬂm’tﬁl ﬁtejl Fe rf pﬂ&tb@tﬂh@g«aétf&h@ﬂ.l Ip@@entmm@ﬁefs pi pes ?fter
the fireproof tjile installation pro and a_hol e progcess to pl.ug
the rermy REAGARGFESESE 8t CAPHF ho [HEo BAEBFOC TR THaRHA 61 ohe et trsus 1

ment i oned aa@m}aarartgpéoirndm&traltblrn@jtmehfasraepéeehdstyunlruaect @it pretietieirng
wat er pipe ned reviously. ce these inventions jnvalve first
directly g Eféﬁl ng an %ﬁﬁgPpgéﬁitgfrﬁcﬁ%ﬁﬁf o@@?rg ﬁg?er %¥ﬁ§é¥ tet Bige
possi bl e p@opectDVﬂﬁsmuhtunsﬁ@khaka@msenpepeshansmaégaﬂanlSU¢haeezhnnmmﬁ by
t he water F , <§§?y éﬁgﬂ%

i ncl udi ng EB %?w%%%Fgéf¥%ﬁ§yg?%5$§a§?E?F(R%§§$b$% to fﬁ%l |reproof
cast abl e PBf ’Eh‘é bt vstredettes PiperPioreqtHeangteancprpesiaml Ehasiddnghe

need and agfggi@tgg £0stess Rl RpRHLaRL UidpE Sseveral different shapes/types
of fireproof tiles. The inventions described above involve installation

met hods for an outer protective layer for water pipes of fireproof tiles,
and an 10 The foregoing stoker type incinerators use primary air which is

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

spraying deposit having uneven surfaces in such areas.



inner .protective |layer of fireproof castable. The water drainage fromthe
fireproof castable held under the fireproof tiles or cladding deposit or
thermal spraying deposit is drained through the holes in the aforenentioned
fins, and after the drainage is performed, welding or other methods is used
to plug the holes. Thus, having holes prefornmed in the foregoing fins
facilitates the water drai nage. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
is a cross sectional view of a first enbodi ment of this invention show ng
the fireproof protective structure for water pipes. Figure 2 is a cross
sectional view Wrtél%ecénotmédiirréhy ath dhengo réeo ¥ng sprooflapy atiectduees,

structure &péra@;a%rshpbﬂgsblfgt@él &3 a § BoClass %%%tsllag?!abYé edgr@geaptl@' td

enbodi ment showi ng the f |reproof protective structure for water
Fi gure 4 iRosSirlss§oseetisnahewrwrrtantiqanaofithe ghden piras jurerplowingupe 5

IS a crossisest i1Qpak wieyy ofipa éP&Eé&ﬁr@%@'rHE%ré%MﬁlefeHeoﬁ'a[ eRLafking
pr otective structure for water Pes. Fi gure is a cross sectional view of

a fifth enbRRAHENPO" ﬁ&ﬁnrﬁaltﬁ%rff-‘ﬁ%rd&ﬂosﬂrtot ective structure for water
pipes. Figure 7 is a cross sectional view of a SI xth enbodi nent show ng t he

fi f tect t t f 8 kt h
of overal 1 "of THEH PERFHGT Ui o MhsUAI TR T 14 CRokes tCypape by ERet

i nci ner at of i rdpgurfes Orustaregr cbssatseehisonaie diess ofheerect)ma/enattearmlpe‘ e &ps oof

structure éroé sBE?Eggttlonlglc}ﬂ?‘%%r tplcpaedss, c%rglfg%%§eyl)ey fcflr eoprt%% layer water
pipe protective structure being formed by fireproof tiles and the
inner layer water pipe protective structure being formed by a cladding

deposit or as a thermal spraying deposit.

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

frequency of maintenance, and minimizes operating costs.

Yet another aspect of this invention is characterized by the
outer layer water pipe protective structure being formed by fireproof
tiles, and the hanging members being provided on the water pipes of

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

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

members, prevent the tiles from falling off.

Yet another aspect of this invention is characterized by the



castable. Figure 10 is a cross sectional view of a conventional fireproof
structure for protecting water pipes. Figure 11 is a cross sectional view
of B-B line shown in Figure 10. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS I n this section we shall explain several preferred enbodi nents
of this invention with reference to the appended drawi ngs . \Wenever the
size, materials, shapes, relative positions and ot her aspects of the parts
descri bed | ' . e .not .cle i he s e.of the

i nvention Oiug etrrlr(;]?‘_ﬂlpelrgr)rl9 %%Fgg%aéroo'{éﬁtéug}aer sé%%%\?ﬁ, Q%ﬂ’?%%oéwgg%.é/aﬁ%ren%rroequ
for the puripgese afdiinngst taréomatkimgpipelpictartdvesstsectiondls foemedfbya
f! rst enb%'r%?%o?%‘@t%@)ﬂebeaﬁd &%@rf’rﬁcﬂ{égse%ws b%tt';ﬂ'é%tnufﬁe fcgrst% &'and
pipes; Figure 2 is a cross sectional view of a second enbodi ment show ng
the firep Ehl et ets i velng midhdne ther raaveropigesit Ri:gute 3:&nd Figures 5
through 7, show the third through sixth enbodi nents of the present
invention in cross sectional views. In these enbodi nents, a stoker type of
i nci nerat or i s TREKEMRENS - Ay QfpltEef Spredel phstHI9rHOCsn toted hand i tispr oof

st ruct UL e folrgbtihgr £itderaun |cﬁtst}lab'1§88@t Uhfsz g%rlc\;éﬁﬁaﬁlt ﬁkze]g/eby@@ irﬁwﬁw at or
is in the range,o appr.oxi mat e t.0 an e_furnace wa

t enper at uPélr\‘RﬁlliLl{;Ysé?’BotoaB’éﬂFe %6%6 W o %’cﬁ%%wﬂﬂ?,ttnfoflrreed’rré)é’gn‘f%swlﬁ'

pi pes, 16 theeecbgopaeterdtiow paleir 2ipbheré| ot sy faaced thas whé chf conrnect
and reinfqrgc h ter pi Wi th_each other in the horizontal or

per pendi c(t%{oér%gé%rgg\é\f%%es;oﬁztrl\geﬁ £gi gsmﬁ%gr pi pes 10 and fins 11 formthe
wat er pipe wall structure 26. 12 represents the fireproof castable, which
is primarily c J Si ¢ simlar n ire tiles,
pri far Ty compr et o SFrelporhal HLcpkdFRAAARTLT, LhE CEOetIA 2%
i nst al | ed firgpregfimistabdy berkgdmghenetbast dbispeovtied liboyet séideuld any

circunf er entbglostifiaes @11t her Wahere Mikes rah Al bPWhar it QR A8k, 19" by
erecting a framed nold opposite to_the water pipes 10, and casting the

cast abl e COVEFENIRE HtePiRg eubddficht It LaKISARIVAY § PEBVERAF §BA “SEfdT e
removi ng thgempkém BYicPHuRehl yabepeseatl i aned Hd @peeohahd]) esf lhe wall

primarily conposed of SIC, are nolded in a factory, pressed, sintered or
ot her wi setﬁﬁggf‘ﬁﬁf FPEGCIH LR SREE90ARE P Hard ‘ﬁ%?ﬁﬁb&&%‘i‘%%f?qq Pedr tegr e

i nst al | ed thet BodDiddAlk fFecobhey dheatye paiay oal tha tihepsbls of1éhavomatder

pipes. In,addi.tion to the .S.C contained in the forgoing fireproof tiles and
bt abl e PenarBLPLshG Mhidn 5oPRe bR REr T irGsoan S B ehE LY G o

i nprove héangicoaduetberd Wi eridngiedpends thias.i nprove durability or
corrosion resistance may be included as desired. The first enbodi nent of
the fireproof structure 25A according to this invention, as shown in Figure
1, enploys a phofardtnglof, fadasaining the sfufeqaimoanbickress mivied@t ng

al ter nat el t;e0m Ashacent 44 ef: 1bRgErd0 e %era&gétgﬁﬁ eoﬂ%hée\gé@@rl ;NGRS ON

the side where fireproof castable 12 is install ed. is structura

ar r angenmeAPInBRBETL N3 1PEPVES| EDe ofu et ¥itYe pfoshecharabre Mg st-al |

off. It is preferable that the studs 14 be nade fromthe sane type of

mat erial as the We}tler pi pe§1 to prevent studs, 14 from causj hg damage due to

having a diff ef 8ht e ATRIEEX pATRT O Fal@  Chahv et et pipe8aiactettisd Q¥so

desirabl ethasosbennldyeFivgitee Bipéhatotdet fvy egoiurguetudsidd hernans et ed

into sl ee\f(::'tlsr'eproof tiles, and the inner layer water pipe protective structure
being formed by fireproof castable, and the ratio between the

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

approximately 0.1 to 0.3.



Further, stainless steel hanging hooks 15a have been wel ded to the
foregoing fins 11 to hold the tiles in place. Also, as is shown for
fireproof tiles 13 in Figure 11, said tiles 13 may be held in place by
using grooved tiles that engage said hangi ng hooks 15a. Hol es 1l1a have been
pre-fornmed in the foregoing fins 11. These |3 hol es 1la nmake it possible
to drain the water after the casting of fireproof castable 12 and attaching
fireproof tiles 13 by neans of the tile-hanging hooks 15a to hold the tile
in place. Then, after draining the water through holes 11la, said holes 1la
may be pl uggedThy naglidi ngthéscinvendiehiof hat e the (pbsse bt |4 dypodx inesicdyal

wat er bet n .th ter, pi.pes and. the tile, to.thereby easily conplete the
i nstal |l at ;ﬁgg 5¢ ?I‘)ﬁg’prso L& (& ?IPS S8AS AE TR HilE &{Oﬁc??goilflgmﬁ%ﬁ’%lc%l%ﬁ tgbe
possi bl e tioventién hangd onedt dieote r epsooéstilar shdehe ande after adf atapmg i he
wat er from.the regeing, fireproof .cas I 2 uch .hol es_al so coul d be

pl ugged V\,i@ﬂggrr%irftllasr ,%%gl’ct.:héf n‘”?#helrspflﬁrgs‘%fl@nglg ikrjr%% ,e v glr? t geiﬁcﬁx sosﬁopor

t he wat er apidpebatlredatdpedhin e¢his atokes thpe & rncigiercardingse bbproxiitdt el y
38 mm theot i CKPESS ¢ e & LLE AR PPEeSELMELUNR SGORRRE$EY Rlmddss .

f or goi ng ffrep?oof castabf% 126§né ?irep?%of tiIe5813H?sba§§utI%0 mm wth
the thickness Hk of the foregoing fireproof castable 12 being approxi mately

50 nm and the yRicknessedit @y the tRIEERLSY di 8% ¥3rBEbNGy PO R M
Thus, the ratio_of the thickness Hk of the foregoing fireproof castable 12

to the thFERRhBREE H 'die Fheckreey birag s B oepPniefeng She feregping watery o
3 : 1, orptipesrasithdfsidmdehiogkngssfikepfodtheds@egei.ng fireproof castable
12 to the radius R of water pipes 10, is approxinmately Hk : R=1 +a : 1 .
Wth this structure, in the unlikely event of any of the foregoing
fireproof til esutthdnl |dingeofthe ftheepabef e leoikdhadd beowssn sirddenl y
exposed, z%gd ig.ri]s En.urret hrerofp%ﬁiieglg Lo, ere“\,/aq{]tr dz%mea3 e o rggirg haggi ng hooks
15a due to thé e?g itened Cooli ng e??ect t'0 the Paforendht Tohed File hangi ng
hooks 15aapPrgpr&ateighordeatsrgarite ehbodneentofobaadffinsprooff sésuehle @s25B,
wherein J re.a jn .t fir Laent .

L ehaped Crr e Pang e eoks 1oa e st e D |4 TRprapR A, ke

f or egoi ngfRFhsitatemvasiavlahapednthahouiaztusinge anse keenar i endimts opf
the structygesaigysSimlar to those of the first enbodi nent, further

expl anation of themw Il be omtted. Figure 4 is a cross sectional view of
t he second enbodi nent taken along line A-A of Figure 2. 10 is water pipe

form ng the cophatieNablndb aseicaly &f @ hGeVEr®h dlpupshdheitb Ddtsdetion
circunferences on_the side faci ng the inside of the furnpace, by fireproof
r

cast abl e TS'PePY ebtodtq iHP&E§IPA Hr ELFFREN T F FACSHTERaP T cHst bt v e @ ar e
hel d i n plraeeibytdBingiing meeimodntor La shapssr deegitigchook SfAb g mtck cafifnigxi ng

with nDrtagth'pipes installed on the water pipe walls of the combustion gas
side used for incinerators, boilers or other combustion equipment,
is characterized by comprising: a structural installation process for
an inner protective layer for the water pipes to install one material
from a cladding deposit, thermal spraying deposit and fireproof
castable over the water pipe walls facing the combustion gas side;
and a structural installation process for an outer protective layer
for the water pipes to be installed upon the surface above the inner
protective layer for water pipes, a fireproof castable or fireproof

tiles, wherein the inner protective layer and the outer protective



Figure 3 shows a third enbodi ment of fireproof structure 25C. The structure
of this third enbodinent is simlar to those of the first and second

enbodi ments, but the nunber of parts have been reduced by using the sane

L- shaped hooks for the tile hangi ng hooks 15a and for the castabl e support
hooks 15b. Since the fireproof structures in these enbodi nents are two

| ayered structures conprised of the foregoing fireproof castable 12 and
fireproof jtilesed3, wshouldh any gfns&lg@ berepraofidd hgteliahacing the high

t emper ature”gas environment sug enly fall off, the toregoing fireproof
castable 12 would serve to protect the water pipes in that area, to

assuredly preVﬁDEoIhﬂuﬁ%ﬁQS%%%e@t SAItthMALALcRLPES - i SWHNRreshneg Bien
foregoing tile_han hgoks 15a protrude from water pipes 10 t he cooling

effect pr d@?&éal%g‘?% ethad,fotr e HrifRaned atrPntered YuPaBLEFEYRBIvaEa

hangi ng heaksslbast£VEdH idh exbkr eaety ;ﬂ;gah wtanBedSﬂtﬂHéi‘ ket i by P§as 51de

i ncinerators., The firgeproof tl|$§ i3 used t hese_enbodi nent s X

f1 at - shap&3°ti FE, Wkt 0+ L%+ P&t Eth%Fr erﬁjf%?é‘ﬂ"&rsél&ﬂde‘i%lpme e
InSta||atbompraﬁﬂn@akei1&h@ﬁbb€SSaﬁmﬂﬂh5umethml@tDﬁNQBxxEukiher;nGW&1131nOt
confined Lng.-t a h oks h ped ng to, refain t.he
fireproof tf?ﬂgéiéogﬁdgﬁér_aeb%%o% 5a§t ab ﬁﬁ ["g‘ pe of f?et Zﬁgnlgng és&r‘%% U or
conbi nat i gast hédeofamaya bfeLrlﬁver@otfotsmppomtatllrﬂ@tfuqneprrogéssttuc@mby E5) gure

5 shows a enpegl e e r S S P§§97
ar ound thghgg%g?ﬁé C|r05§?%?§%@é5§fﬁﬁbig?£ o0 éMé%%fgggg(?%éﬂ?hf |reproof

struct ur ecasbable, tand v dilnedtrepapef %ﬂkﬁﬁ;tﬂ?rﬁ@ve been coated with the
thermal spraying deposit 18b, and then fireproof tiles 13 have been
install ed around the circunferences of that structure. The preferred

t hi ckness for FREERRF, sPcdfiergadepesialt 88 swbiventiaiyd sf comrapberioed hvo

1.0 nm agd thetamtgricd rediodd rbe anfﬁtéwoesmfétr%%&@el\hnent‘é&néa addve)oul d
al so be p055|gle to use a clad dlng EOSIt ot her than the fore 30|nq%thernal

sprayi ng 5858 PF Y¥WPTiHNTal $ASET PRRLR HTAGRESs Tof Fﬁé“s‘f’?ﬁ%
range fr Opﬂr&bﬁdtmédﬂiblb@ mmcoamdcthﬁgrmirﬂsr falnisedhkosidideelmuivkdedpishaul d

b kel d he fift h [
Fiuro 6, S5oRECHE L HRGP N FbGS AUSCRLER KPARBP G 4t SRA FRES SIPgPctars "

ci rcunf er énceplod mm¢eremnqnamglmplaadafhen digiggmgotheawbabke 12 installed
thereupon. In this fireproof structure 25E, the inner protective |ayer for
wat er pipes is cladding deposit 18a, while the outer protective |ayer for
wat er pipes is Thedpséoflensempesheds mangdonpilglogerarshbas inséadilknf the
embodi ”Entfar%%@f %'ErthQ&eaédxoﬁer@éc&E}ﬁﬁww@f E’S@%}e%ﬁﬁ&%’ﬂﬂ)e@ﬁ%émyom er

circunference of water pipes 10 fireproof ructure 25F ‘accordingly

has an |nnéﬁ“ﬁ?of%ﬁﬁ?\A?W%ﬂﬁﬁonﬁoﬁnﬁﬁi%? fﬁiﬁﬁsq&FeFﬁéYthBFH%}lkﬁﬁéV}ng

deposit 18Rorphous it ustullt 8Ve Pridfceahit¥e pidesy, foringRsipilpeso terdfttm

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

shapes/types of fireproof tiles.

The inventions described above involve installation methods for

an outer protective layer for water pipes of fireproof tiles, and an
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The fireproof structure of the fifth and sixth enbodi ments, which require
no nortar or other adhesive application for the installation of the
fireproof castable or for the structure of the cladding deposit 18a or

t hermal spraying deposit 18b, and accordingly have fewer |ayers conpared to
the conventional use of fireproof tiles, yet they still permt the use of
studs 19 as support nenbers. The structure is not prone to danage to

support merhRs Sy P td e Jd akidg oef f1 Q¥ st aHNe  USReQfa t2legVesn s FRoguch
applications is recommended. Thus, using a cladding q?&posﬂ 18a or” t her nal

sprayi ng ddodiitrergpofocaakeb it codeacthar birePIRt ditl@s Orr cbafdience
of water piggRsit0orpriindas sptrhoNgg PGt 08 dofidde thabehh pimesoland; gven
if a fireproof tile 13 should fall off of such a structure, the und(frlr)l/i ng
wat er pi penBEPEePRA C RESHE R a8EF £ HsdwelR Aradnade ot Rer Fe g Lol e 18t 19 he

cl addi ng depesihes h8ahodst heruadd Har auggtHepnsiés 18brhuid)e hasengf hbhese
nmet hods nm ecanom [ 1 confined.to anl t he, hi tenperat.ure areas
i de t nae e iea OB PRk Fo SRR AE dihg SR hifTed Hhe SRR HESErEE Ry o

thermal spraying deposits were used to formthe inner protective |ayer for
water pipes, it would also be possible to structure the inner protective

| ayer fromfireproof castable naterials. Next, the fireproof structure wll
be descri IBREEFODESEBRIPESEONOMETHE IDRAWINGSSt al [ ed in a stoker type

incinerator as _shown jn Figure 8. This stoker type_incinerator 30 is, ..
compr sed of i ARUETRopaEr® 3PS SeRhASIEY VASK G0 ot SHPATEMIAT MieHeLt he
trash is buveed ivsi stgbwilmignelis/ fairep soppbiredet t bve sheubetitemoafwdther pipes.

i nci nerator, er’l”%E:‘% f:orsrbu?:;:ciyons%h riﬂgegl %A:'Lelwogfat esdecaot%l%vem}gordaltn?en%:ls 8‘&‘9
secondary combistion charber°33°Focaldd tHére avove, ere a supppy otd
secondary tdier fiigepgsedft prbueat ivee sunivetned fesiwhizds.piffes.f or egoi ng grate
31 is equi pped ri mar L 4.l ( o) A\ph Nl i.e ;
oxygen-enri chegwg%??%aﬁé %gcr})srsl asrf%/é%o(r?ﬁlln?g%w %E %{ws11 lg@a%gbf%e SIVF/ ?ﬂ%wmg

f or egoi ng Wecdidapyoednbultson wshariyactgge for twateroticmmsof the foregoi ng
secondary conbygiyh,e8 ghaymier 33si s iAol Cewtid Alal NEnEWRSM fiar FYQRKEr S
to perform nai ntenance, etc. on the burner (not shown) , and there are, in
addi tion, % several other openings for the insertion of nonitoring

equi pment and thgukkkeisBheryad eecphipesl vishadf adtdutr thhemboEinmelatRéw Bk r un
roughly linearly in the vertical direction faI'OUﬂd t he foregoing secondary
combust i orf zfr’r%&?rg@, RRPTECH Ve FE PP HER y QORI dHPSTanber 34, they are
bent fromthe waghiread isowardstheegriainal Ao bdi adgliyfthweriibodiegartdshowde
fireproof tryctur %Oi gstg{l}{eedtiivn iry:riuré%{lat of §0 al,éenrthe Areas ar ound and
bel ow t he Toregoi Rg 8ec%ndar(§/ 21T ShNet U35, “anhd" Aroudd Hdrihol e 36, where
the water pi pefibave bénrds criossisedigsmatloviewiodl @ sinxthnergrogimsingcsheelnqyer
for water kb j he, Td.f I Xt iJients which used a
cl addi ng dtgiﬁg?’tfg%%gggr??%%%n%ﬁ%sgrtéilgaﬁg?geg%éi‘{b%%ﬁ%{ is covered by an
outer protecti Véguaged 1por r@upbrsksitsasoE evsriedede bithei f epprysiofcasraptere 2.

On the othelsthanda kR Lhecskea aRrventhget9E£g0I Ng secondary air inlet 35
and where the water pipes run approximately linearly it would _be best to

use the struct GREETEF 2 tUieaf FFQES sestdRaalihigt ofna FORIFEH IOMSddE HERRECU t h
fireproof dirhesuld &srtPeostdEingdriteet pyYpes ayliidoruddie vwat ¢k rphpess

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

Figure 11 is a cross sectional view of B-B line shown in Figure
10.
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18 Here, in the areas of high heat |oads or around the air inlets where
there is a high potential for danage, the water pipes may be protected by
partially installing an i nner |ayer water pipe protective structure of a

cl addi ng deposit 18a or thermal spraying deposit 18b. However, in areas
where there is little potential for damage, the water pipes may be
protected with a single |ayer of fireproof castable 12 or fireproof tiles
13 to reduce the installation costs. The foregoing is nmerely one exanpl e of
installing a fireproof structure in an incinerator. It is possible to
conbi ne the various types of fireproof structures to realize a | ow cost,

dur abi I'i tBbEﬂIﬂ.Enhﬁéécﬁfﬁfé@fl{]F ffgﬁmﬁ?ﬁﬁﬁ UeimiPemeiersdescri bed above,
the fir S

according to this invention, epr oo tructure covers the water pipes
with two | ayer Snothys ffemtiing watséwildl sxhbal mgedierhérp rrf ctradaenbpisnémss so

that the canbhdatiR@fichhgi tQelrayehse N taEtf s§leddie hQQﬁ#@é. d@f 864 e Of
each material to assure protection of the water pipes against the high
t enper at uridegaszenVietSFHBhE  SRPSSy ak? bRt L RIPPREELORY M) AL eSPRIKEF LT

installatitgR barpsrdeydmbddni stk embyBembAES NEFAhGESe 1 MY G @eNaEa! Eche

t enper at ures of ?q8ﬁ$0 1200C ar.ound the openings, installing a
doubl e- | ay’éPEE Pt rielst o8V SBEFOR thir BOLCLIM iSO oY t e threRRNtS iShvany | B Tan
prevent daregecdati medely ofnlidHeeparpesei art herwed raipansi on rates as wel |
as declines in the structure's durability. Further, by providing the

f or egoi ng hangi ng nmenbers whi ch support the aforenentioned fireproof tiles
on the water pFpgsréd ng 4 keobkarqrathaflovidnefcodlireg endietimnantesi®owingo

concern f Q:rheh%ilgre%200¥ ecéi%esgltgug%ﬂgé ngorr‘mwr%eerrs’ i%eé\csa"u}g:‘efaﬁggb qE 4
cool ed. Further, e tToregoi ng hangi ng nenbers, bei'n -Shape angi ng
menbers, prevensethécohahgviry mdnbeseconfecdboditent ehpwsad ithet hereproof
ConbUStIO@)rotective structure for water pipes; Figure 3 and Figures 5 through
7, show the third through sixth embodiments of the present invention

in cross sectiocnal views.

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

the outlet temperature of this stoker type incinerator is in the range
of, approximately 900 to 1200°C, and the furnace wall temperature will

rise to about 800C.

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

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

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

comprised of SiC. The foregoing fireproof castable 12 may be

12



gas environnment, and prevent the hanging nenbers from bei ng over heat ed.

Al so, setting the thickness ratio between the foregoing fireproof castable
and the fireproof tile to about 2 . 1 to 3. 1, or the ratio of the

t hi ckness of the foregoing castable and the radius of the foregoing water
pipe to 1l +a . 1, and a = approximately 0.1 to 0.3 assures that the water
pi pes are protected and at the sanme tine, inproves the durability of the

support MRS o Ur%BEr 1e°“%ﬁ}‘% L9 ﬁ%ﬁ“tf?%l (?é&PAB é%qze%“%%oé&?ﬁfé‘é' be

| owered by using fIat t| orn e roo tiles
addi ti Onalqlfcslmkfﬁlrﬁﬁtééltwflacﬁn@f élhpanatmr pFla% i@@id sllowingphe teahasiepl i fy

t he Instaldxatayoareeegﬁgsaoyﬁgmémna/ﬁ SbpBsRes PAVERY Y X peBapes By
usi ng cl addi ng deposit or thermal spraying deposit for the inner protectlve

| ayer for SRstenIp Ib%scaéﬁabéefw dprltdotne £PLEBI 21 b S UPREIBERBLY Fridrdd npykt

| ayer to rnealhiaz@ea bbgbeé Qé&ﬁ&ﬁrld tthe ablasi opyreststady,, a3ddeRbgbiynea
flreproof‘éﬁructure . A flregroof structure for protectlng wat er

pi pes i nst q%ﬁi°8£‘%&f§?1%1ﬁélWéFF§ GPOPRESE SHbtrsti BRedid dsdde A trgw -

i nci ner at Qs skal, | €15t OfeDbBest WIS oM SLHHYIRNL A aMi}%lrr@:lel’,l Sad adhkhr efps oof
structure is OHEI ureg F% a%?oublela erid str cturq:con5|s%% g of . an, outer
| ayer wat éF I%L ] Sfle HO2 5 rf& dPEPALFAGYE OWdP Y dhe ™ G5t FaReyhee

si de, and mateiriaér ohayke M@lbroﬁﬁqhe MBQEECDLNQSStTnKHdﬂﬂilmeVDdEHeb@I@Ben

d out t d
outer | ays ainoe ot £ D) BB eBR L Lo R e LS A SR R, T i T e

prot ect i veligtitugutheapeh¢orimarddiomtdi tiieheas $ﬁueﬁWa§hst0e%npﬁgmedhsater
| ayer wat ecron@u@%lk}&@ye%f Vel ddithills € thit COMPEoPE hdifai 1fiickeBLORE r £8SSD! €

or fireproof tile, and said 1nner |ayer water pipe protectlve structure is
sel ect ed fissrhS&28raduprrgPepsiuded rér AaF15pdayi ng deposit, or fireproof
castable. 2. A fireproof structure for protecting water pipes according to

claiml, wherein said fireproof structure is used for the water pipes, of
stoker type i ndifefAFoF seml%ﬁlﬁ‘&“é phrihee & igePraptt ehpartdatas ¢ o2 according

to this invention, as shown in Figure 1, employs a plurality of studs
14 in sets of two and three, projecting alternately from adjacent
water pipes 10 at approximate 45 degree angles on the side where
fireproof castable 12 is installed. This structural arrangement
makes it very difficult for the fireproof castable 12 to fall off.
It is preferable that the studs 14 be made from the same type of
material as the water pipes to prevent studs 14 from causing damage
due to having a different thermal expansion rate than water pipes 10.
It is also desirable, as shown in Figure 9, that the foregoing studs

14 be inserted into sleeves.

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

Holes lla have been pre-formed in the foregoing fins 11. These



of approximately 900 to 1200C. 3. A fireproof structure for protecting

wat er pipes according to claim1, wherein said fireproof structure is used
for the water pipes of stoker type incinerators having a furnace outl et
tenperature of approximtely 900 to 1200C at the uppernost fireproof
structure in the furnace. 4. A fireproof structure for protecting water

pi pes according to claiml, wherein said outer |ayer water pipe protective

truct t f t ahl
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| oner area of said secondary air ducts, is a fi repr of castable, and said
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bei ng f or e a~ ¢l add ng or as a Spraying deposit. 7. A
fireproof structure for protectlng wat er pi pes according to claim1:

p’lnreree'r gofsa't d gghe{hi YA sPAL R o PR 0T PRES LN r SHT WS TRIES x| Snd QaTBY Pipes
P 10 arrayed in this stoker type incinerator is approximately 38 mm,

the thickness Ha of the fireproof structure comprised of the forgoing
fireproof castable 12 and fireproof tiles 13 is about 70 mm, with the
thickness Hk of the foregoing fireproof castable 12 being
approximately 50 mm and the thickness Ht of the foregoing tiles 13
being abkout 20 mm.

Thus, the ratio of the thickness Hk of the foregoing fireproof
castable 12 to the thickness Ht of the foregoing fireproof tiles 13,
Hk : Ht =2 : 1 to 3 :1, or the ratio of the thickness Hk of the foregoing
fireproof castable 12 to the radius R of water pipes 10, is
approximately Hk : R=1+ a : 1. With this structure, in the unlikely
event of any of the foregoing fireproof tiles 13 falling off, the water
pipes would not become suddenly exposed, and it is further possible
to prevent damage to said hanging hooks 15a due to the heightened

cooling effect to the aforementioned tile hanging hooks 1l5a.
Figure 2 shows a second embodiment of a fireproof structure 25B,

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

L-shaped tile hanging hooks 15a made of a similar material. The
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hangi ng nmenbers to hang said fireproof tiles on said water pipe walls are
provi ded on the water pipes of the walls. 8. A fireproof structure for
protecting water pipes according to claim1l: wherein said outer |ayer water
pi pe protective structure is forned by fireproof tiles, and said inner

| ayer water pipe protective structure is forned by fireproof castable; and
22 the thickness ratio between said castable and said tiles is |lying
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protecting wa i pes according to claim1l: erein said outer layer water
pi pe prot eftihessrugetyr eressifgdmedt byhpbeept bo¢ firsdsembnd neaitd ﬁlmtéwer

| ayer wat%&pgbggtpggt@@nﬂM§1gﬁﬁchgrgmi§té@rned by fireproof castable; and
the ratio between the thickness of said fireproof castable and the radius
of said water pipe is set to 1 + a . 1, and the value of said a ranges from

approxi mately 8idut®40i3a c&sfsé&fﬁ&wphéw&ctw %efc@hdp,fnmo@qznwe R
pi pes according to one of cla|n11 4 and 6 thrgﬁgh 9, wherein sai

fireproof 2PPE 1S Bridf HS9WS 12at ]sonéﬁé"’atff p |‘§?§tmélnf3aifki‘%ﬁ°ﬂé?ﬂ6d°aft6’r a
fireproof 18t rucidir aré eovpretieftdurgl WAL £f cpitpasel cnisﬁcairdf@&eaaewdreth@lqa@e
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deposi t, d i NN s Qver o
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pi pe wall s 4 °si'de; and a°struct ura

process f@P.an outer protective Iayer for the water pipes to be installed
upon the surface above said inner protective |layer for water pipes, a
fireproof castable or fireproof tiles, wherein said inner protective |ayer

and sai d out er Fpgerect ishevsay erh¥us qm@PéFmBPEe%fcﬁﬁﬁﬁRﬁpoéfSHF?@%##QH§5C

materi al sphdZst Ak duRetad LRLS QR PRidMG didknd fd &eRl 09f t%ttr}i&feuéﬁtfu@rflrst
protecting water pipes installed on the water Plpe wal I s of the
and second embodlments, but the number of parts have been reduced by
using the same L-shaped hooks for the tile hanging hooks 15a and for

the castable support hooks 15b.

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

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

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

extremely high temperature stoker type incinerators.

The fireproof tiles 13 used in these embodiments may be

flat-shaped tiles, which facilitates their manufacture and
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23 conbustion gas side used for incinerators, boilers or other conbustion
equi pnent, conprising: a fireproof castable installation process to instal
a fireproof castable over said water pipe walls facing the conbustion gas
side; and a fireproof tile installation process to apply an adhesive, such
as nortar or the like, on the surface of said fireproof castable, and then
fix fireproof tiles. 13. An installation nethod for a fireproof structure
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It would also be possible to use a cladding deposit other than
the foregoing thermal spraying deposit 18b. In that case, the
thickness of the structure should range from about 1 to 10 mm, and
the material used for the build up should be a nickel based alloy such

as Inconell.

In the fifth embodiment shown in Figure 6, a nickel based alloy
has been cladding around the outer circumference of water pipes 10,
and then fireproof castable 12 installed thereupon. In this fireproof
structure 25E, the inner protective layer for water pipes is cladding
deposit 18a, while the outer protective layer for water pipes is

fireproof castable 12,

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

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

underlying water pipes would not become exposed.

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

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

8.

This stoker type incinerator 30 is comprised of input hopper 32
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air supplied from the bottom of the incinerator, primary combustion
chamber 34 located above grate 31, and secondary combustion chamber
33, located there above, where a supply of secondary air is used to

burn the unburned residuals.

The foregoing grate 31 is equipped with a primary air inlet (not
shown) which supplies oxygen-enriched air, and secondary air inlet

35 is located below the foregoing secondary combustion chamber 33.

At the bottom of the foregoing secondary combustion chamber 33
is a manhole 36 for the egress for workers to perform maintenance,
etc. on the burner (not shown), and there are, in addition, a several

other openings for the insertion of monitoring equipment and the like.

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

they are bent from the vertical toward the grate.

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

protective layer for the water pipes.
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where there is a high potential for damage, the water pipes may be

protected by partially installing an inner layer water pipe

protective structure of a cladding deposit 18a or thermal spraying

deposit 18b. However, in areas where there is little potential for

damage, the water pipes may be protected with a single layer of

fireproof castable 12 or fireproof tiles 13 to reduce the installation

costs.

The foregoing is merely one example of installing a fireproof

structure in an incinerator. It is possible to combine the various

types of fireproof structures to realize a low cost, durability, high

heat resistant fireproof structure.

As described above, according to this invention, the fireproof

structure covers the water pipes with two layers of differing

materials having differing characteristics, so that the combination

of the two layers can offset the inherent defects of each material

to assure protection of the water pipes against the high temperature

gas environment and abrasion.

Further, even in cases where installation is performed in stoker

type incinerators, which generate temperatures of 900 to 1200°C

around the openings, installing a double-layered fireproof structure

according to the present invention can prevent damage derived from

differences in thermal expansion rates as well as declines in the

structure's durability.

Further, by providing the foregoing hanging members which

support the aforementioned fireproof tiles on the water pipes being

the flow path for the cooling water, there is no concern for heat

19



"109%0& ()- GLO%& ()-"10%& ()- D3E6GE7TESE9EKFFFbC | @O%& ()- 3 !10%& ()- @

#109%<& ()- 10b 10b 10b710%h& ()-3"10%& ()-F-GGEE'*HHa?bC | S"10%<<& () -!
S"10%<<& ()- 910%& ()-y@1l09%& ()-3"10%& ()-- 109%& ()-HH W1 JaBbC !
& 9109%<& ()-!" "$"10%<& ()-, “$"109%& ()-,"- 10%& ()- !'910%& ()- @
10%&' ()-JAJIi JJJI1IKAEDLC /- 10%& ()- Y.109%& ()- ,L'10%& ()-+ 10%& ()-
*109%<& ()-(- 109%& ( ) 1K\/\KKKKKKTI\/NuSlI "10%00& () -!"10%00& () -1 gl09%0& () -
10<< 10<< 10ssk

31" 109’ ( '%’1 Liryd TORTIR (Y. RETREPT) 15 F05aBRO(5 7 - & W F E e
10908 () - 1:_l$e 1@owc(z)ng 'hmm PN Q being L-shaped hanging members,

U_WAK~\ : J&{e‘tﬁae( )1an 109 ‘m%ﬁhhfe)r k;')l&e/@ﬁe&ﬁ}l&{ e(a 1 nlPQ J&Rbustlon
100&710%)%( V3] @1 TO%E () - 1 T0%R28" ()" 10%&" () -

gas env1ronment ‘and prevent the hanging members from belng over—

heated.

Also, setting the thickness ratio between the foregoing
fireproof castable and the fireproof tile to about 2 : 1 to 3 : 1,

or the ratio of the thickness of the foregoing castable and the radius
of the foregoing water pipe to 1 + a : 1, and a = approximately 0.1

to 0.3 assures that the water pipes are protected and at the same time,

improves the durability of the support members.

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

this additionally simplifies their installation.

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

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

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

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

thermal spraying deposit, or fireproof castable.

2. A fireproof structure for protecting water pipes according
to claim 1, wherein said fireproof structure is used for the water

pipes of stoker type incinerators having a furnace outlet temperature

of approximately 900 to 1200°C.

3. A fireprcocof structure for protecting water pipes according
to claim 1, wherein said fireproof structure is used for the water

pipes of stoker type incinerators having a furnace outlet temperature
of approximately 900 to 1200°C at the uppermost fireproof structure

in the furnace.
4, A fireproof structure for protecting water pipes according

to claim 1, wherein said outer layer water pipe protective structure

is provided with a fireproof castable for areas where the water pipes
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5. A fireproof structure for protecting water pipes according
to claim 1:

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

said outer layer water pipe protective structure, installed in
the area around and the lower area of said secondary air ducts, is
a fireproof castable, and said inner layer water pipe protective

structure 1s a cladding deposit or a thermal spraying deposit.

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

being formed by a cladding deposit or as a thermal spraying deposit.

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

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

hanging members to hang said fireproof tiles on said water pipe

walls are provided on the water pipes of the walls.

8. A fireproof structure for protecting water pipes according
to claim 1:

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

structure is formed by fireproof castable; and
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structure Is for by fireproof castabl®&; and

the ratio between the thickness of said fireproof castable and

the radius of said water pipe is set to 1 + a« : 1, and the value of

said a ranges from approximately 0.1 to 0.3.

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

formed as a flat shape.

11. An installation method for a fireproof structure for
protecting water pipes installed on water pipe walls of the combustion
gas side used for incinerators, boilers or other combustion equipment,
comprising:

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

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

layer for water pipes consist of differing materials.

12. An installation method for a fireproof structure for

protecting water pipes installed on the water pipe walls of the
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combustion gas side used for incinerators, boilers or other
combustion equipment, comprising:

a fireproof castable installation process to install a fireproof
castable over said water pipe walls facing the combustion gas side;
and

a fireproof tile installation process to apply an adhesive, such
as mortar or the like, on the surface of said fireproof castable, and

then fix fireproof tiles.

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

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

a hole plug process to plug said remaining holes after draining

the water.
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