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CTtpouTensHasa n3onsauns - Tenno-3ByKOU30a4UMA OrpaXk4atoWwmx KOHCTPYKLUMIA 34aHUA 1
COOpPYXXEHU Npn TemnepaType akcnayaTauum ot -50°C go +90°C.

OrHezawmTHan
KameHHanA BaTa

ObwecTpouTenLHaA
KameHHas BaTa

OrHesawuTa - yBeanyeHre npegesia orHeCTOMKOCTU CTPOUTENbHBIX KOHCTPYKLMA.




TexHn4yeckaa ns3onauus - Tenao-3syKomsonsauma Tpybonposoaos, BO34YXOBOAOB, Pa3/IM4YHOrro
obopyaoBaHua B onana3oHe temnepaTyp oT -180°C go +700°C.

3a[a4M TEXHUYECKON N30MA9LUN N OFHE3aLUNTbI:

e B cuctemax oTonseHUs - MUHUMU3MPOBATb MOTEPW TeMNa NPU AOCTaBKe TENAOHOCMTENS OT
NCTOYHMKA 00 NoTpebutens.

* B cuctemax xonoaHoro BofoCHabXXeHMs - 3aLiMTa OT MPOMEP3aHUs 0T HeXXeNaTelbHOro Harpesa,
OT BbiMAfEHNSA KOHOEHCATa U KOPPO3MML.

e B cuctemax ropsyero BogocHab)xeHus - 419 NoBbIlEHUS 3PPEKTUBHOCTU UCMOJIb30BAHMNSA
HarpeBaTeNbHOro 060pyA0BaHUS.

e B cuctemax KOHAMLMOHMPOBAHNA U BEHTUAALNN - TENOM30A5LMSA, LYMON30ALUSA, NOXapHas
6e30MacHOCTb 1 3aWmUTa OT KOHAEHCaTa.

* B cuctemax TexHonorm4yeckoro o6opynoBaHUS - 3alMTa NepcoHana OT 0XXOroB, 3alinTa oT
neperpesa, LWyMOM30a5LMs, TEMNON30NALMS.

TexHu4yeckas msonauus

Knaccniumkaumna MmatepmasoB TEXHNYECKON N30n58UNN:




OPTAHUYECKMWE HEOPTAHWMECKHE

¥

MEHOMOAWUITWUIEH MHWHEPAJILHAA BATA

NEHOMOAWMYPETAH KAMEHHAA BATA

CTEKNAHHAA BATA

Ana yero HY>XXHa TeXHn4YeCKasa naonauuma

MuHMMM3aALMA NOTepb Tenna

3 heKTMBHOE NCNOJIb30BaHNE IHEPTUN N IHEPrOHOCUTENEN - 0653aTelbHOe YCNoBME ANA
YCMNELIHOro pa3BUTNS 3KOHOMUKIN. BONbLUYIO POsib B 3TOM BONPOCE UrpaeT TEXHUYECKAs N30a[aLNS.
Ee ocHOBHas 3afla4a CBECTU K MUHUMYMY KOJIMYECTBO TEM/I0NOTEPL NPU NPON3BOLCTBE,
TPaHCNOPTUPOBAHMUN N XPAHEHUUN SHEPTOHOCMTENEN.

Bnaropaps HU3KOM TENIONPOBOLHOCTY TEXHUYECKAs U30NALMS CO34aeT Ha MOBEPXHOCTY
Tpybonposona nam 060pyaoBaHNA TENIOU30NALNOHHBIA IKPaH, NpefoTBpaLlas NoTepy TeNJI0BON
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SHEPrUN N TEM CaMbIM 3HAYUTESIbHO MOBLILLAET SHEPrO3(PPEKTUBHOCTbL HAarPeEBATEIbHOI0
obopyoBaHUS.

I'Imepm Tenna B ueHTpan1zoea HHOW CHUCTEME OTONNEHMA

10%

57%

& [loAe3Ho HCNOALIoEAHHOE Tenna © MoTepH Npy noTpebneHuu 1 NoTepk NpH PENYNHPOEIHHW

u [loTepd NpM TPDAHCNOPTUPOBHE B [TOTepH Ha MCTOMHWKE

MpepoTBpalleHue BbiNafeHUA KOHAeHcaTa

Mpu TemnepaType SHEPrOHOCUTENS HIXKE TEMMEPATYPbl OKPY>KAIOLLLEN Cpelibl BO3MOXXHO BbiNaaeHue
KOHJeHcaTa Ha NoBepxXHoCTU TpybonpoBoaa.

Ons nopoaepXaHus TemMnepaTypbl SHeproHocuTens Ha 6e30nacHOM ypoBHE MO OTHOLLEHUIO K TOYKe
POChI ¥ MAPON30NALMN NPUMEHSIOT TEXHUYECKYIO N301AUMI0. ITO NO3BONSET 3HAYUTESIbHO
yBeNNYNTb CPOK CNyxbbl Tpybonposoaa.




OrpaHuyeHue TemnepaTyp Ha NOBEPXHOCTH

TemnepaTypa Ha NoBepxXHOCTU TPyboNpoBOAOB 1 060PYA0BAHUS HE [0/XKHA NPEBbILLIATH
A0MYCTUMbIX HOPM. 3TO HEOBXOAMMO A5 3aLUTLI NEepPCoHana OT NoJlyYeHus TpaBM BCieacTBue
0>KOrOB.

9Ty 3afayvy TakXe Npu3BaHa pellaTb TeXHUYeCKas n3onsaumus. Bolcokas pasHuua TemnepaTyp Ha
BHYTPEHHEN 1 BHELUHER NOBEPXHOCTM MaTepuana npu U3oNaumny BbICOKOTEMMNepaTypHOro

obopynoBaHus n TpyboNpoBOAOB HAMPSMYO 3aBUCUT OT TOJILLMUHBI TEMIOU30ALUOHHOMO CJI0S 1
no3sonseT obecneynTb Be30NacHOCTb Tpyda U XU3HELEeATEeNbHOCTH.

C AN

3awuTa oT NpoMep3aHua UK neperpesa

B cnyyae, ecnm TemnepaTypa TEMJIOHOCUTENS HEBbICOKAs, a TPYOONpPoBOA NposieraeT Ha OTKPLITOM
MPOCTPAHCTBE WM B HEOTAMIMBAEMOM MOMeLLeHNM, TpebyeTcs NpefoTBPaTUTb BO3MOXKHOE
npomep3aHue TpybonpoBoaa Min HexxenaTenbHblI HAarpeB HOCUTENS.
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Hanpumep, 3To KacaeTcst TakKux HOCUTENeNn, Kak Boaa. s CHUXKEHMS BO3LENCTBUS TeMMnepaTypbl
OKpY>KaloLlen cpelbl Ha HOCUTENb MPUMEHSIOT TEXHUYECKYO U30ALNIO.

Lymousonauus

BONbLWMHCTBO TEXHOMOTMYECKOro 06opyAoBaHNA ABNSETCA NCTOYHMKOM BbICOKOIO YPOBHS LUyMa
(Hanpumep, NapoBble TyPOUHbI, BEHTUASTOPLI, TPYOONPOBOAbI C 60/LLIMM NOTOKOM
TPaHCNOPTUPYEMON XUAKOCTM 1 T.MN.). B 3TOM cnyyae ans obecneyeHuns akycTn4eckoro komopTa B
nomeLleHnmn TpebyeTcs BbINOJIHUTL 3BYKOU30IALIMIO0 aHHOr0 060pyA0BaHNMS.

TexHuYeckas nsonauns 061afaeT BbICOKMMI 3BYKOMOr/IOLLAIWMUMMN XapakTepucTkamm baarogaps
CBOEW NMOPUCTON CTPYKTYPE, U €e NPUMEHEHME MO3BOSIET HE TOJIbKO MOBbILIATb
3HeproatPekTUBHOCTL 060PYAOBAHUSA, HO U CHUXXATb YPOBEHb LYMa.

Bo3neiicTBue WymMa oT 060pyoBaHUS 6€3 TEXHUYECKOW U30NSLUN:




B ——
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MoxxapHasa 6e3onacHoOCTb

Ins obecneyeHns NnoxxapHo 6€30MacHOCTM Ha psife 0ObEKTOB PernaMeHTUPYeTCs NpUMeHeHne
Heroptoyei N30NALNN UK YCTPOCTBO MPOTUBOMOXAPHBLIX PACCEYEK U3 HEMOPIYMX MaTepnasos.
TexHUYeckas N3oaaUNs U3 KaMEeHHON BaTbl HE MOXXET SABAATHCA UCTOYHUKOM PACcnpOCTPAHEHUS OTHS,
T.K. IBNISIETCS HErOPOYUM MaTEPVANIOM 1 CNocobHa BbiAEPXNBaTh BO3AENCTBINE TEMMEPATYPbI
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cBbiwe 1000°C.
CoxpaHeHue npupopabl

MpyMeHeHne 3PHeKTUBHOM TENNOU30NALMUN CHXKAET NoTpebneHne sHeprun. 3To cnocobcTryeT
MeHbLLel BbipaboTKe B aTMoChepy NpoaykToB cropaHus CO,. MpUMeHss 3K0N0rM4eckn YUCTble
MaTepuasbl Ha OCHOBE HaTYPasibHbIX KOMMOHEHTOB, Bbl 3a60TUTECH O CBOEM 3[40POBbLE 1 3[J0POBbE
Oy ayLWwmnx NoKoneHu.

O6nacTu npuMeHeHUs TeXHM4YECKON U30NALMMK

B npoMbILLNIEHHOM CcerMeHTe




Tpy6bonpoBoabl:

TexHonornyeckune Tpybonposoabl;

TexHosornyeckme TpybonpoBoabl 60bLIOr0 AaMeTpa;

e TexHonornyeckune Tpybonposoabl C NOAOrPEBOM;

e BbICOKOTEMMEpPaTYpPHble TeXHONOrn4eckmne Tpybonposoabl;
TpybonpoBoaHas apmaTypa;

thnaHueBble coefnHeHns TpybonpoBoaoB.

EMKOCTWK 1 TexHosIorn4yeckune pesepByapsbl:

* KPOBJIN pe3epBYyapos;
* CTEHKV pe3epBYyapoB;
* pe3epByapbl MO JaBlEHNEM.

[biMoBble TpyObl U Fra30XoAabl:

® KaHaJibl AbIMOBbIX pr6;
® KaHajbl AbIMOBbIX Fa308B (AbIMOXOAbI);
® BEeHTKaHa/bl.

MpOMbILNEHHbIE KOT/bI, NeYn, abcopbepsbl, 3NeKTPOPUALTPLI, TEMNJI00OMEHHNKI, MapoBble TYPOUHbI 1
npoyee obopynosaHue:

e Kopnyca (cTeHKkn);
* KpbilWW;
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* MNOTHbIE 3KPaHbI;
* TEMJbIN SALLNK.

B cucteMmax oTonsieHMs, BEHTUIALUU U KOHAWLVMOHMPOBAHUA 3A4aHUN U COOPYIKEHUH

MeTannmyeckme BO3ayX0BObl:

® BO3AYyXOBOAbl CNCTEMbI KOHOANLUNOHNPOBaAHUA,

®* BO34yX0oBOObl CNCTEMDI €CTeCTBEHHO-BbITSXXHOWN BEHTUNALMNN;
® BO34yX0BOObl CUCTEMbI AbIMOYOa1eHNA,

® BO34yX0oBOObl CUCTEMBDI I'Ipl/lTO‘-IHOI7I BEeHTUNALUNN.

Bononposoabi:

* CACTEMa OoTOonaeHunA,

* CNCTEMa ropsa4ero BOAOCHabXeHuUs;
* CUCTEMa X0JIOQHOr0 BOLOCHabXeHuns;
* KaHaJM3aUMNOHHbIE pr6bl.
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OrHe3sawiuTHbIe MaTepuanbl

Bce maTepuansl 06n1afatoT pasnyHbIMU NOXAPHO-TEXHUYECKMMUN XapaKTepucTnkamu. B
CTPOUTENBLCTBE MPUMEHSIOTCA MaTepuasibl HEOPraHNYECKOro N OPraHNYeckoro NPONCXOXKAEHNS.

HeopraHnyeckne MaTepuasbl, Kak NpaBuio, SBASOTCA HErOPIOYNUMU, @ KOHCTPYKLUN C MPUMEHEHNEM
Taknx MaTepuanos obnanatoT 6osee BbICOKMMY NOKa3aTeNaMu No npefeniamMm orHecTonkocT. OHM He
CNocobCTBYIOT PAaCcNpPOCTPaAHEHUIO NAAMEHN U CNOCOOHbLI BbIAEPXUBATb ANNTENbHOE BO3AENCTBUE
BbICOKUX TemMnepaTyp.

Mpu BbIGOPE OrHE3ALWMUTHBLIX MaTEPUANOB A1 Pa3INYHbIX KOHCTPYKLUWUIA ClelyeT OpUeHTUPOBaTLCS
Ha cefyioLine KpuTepum:

e 061aCTb NPUMEHEHUS;

* Npeaenbl OrHeCTOMKOCTY;

* CpOK 6e3peMOHTHON 3KCNAyaTaumm;

* YCJIOBMSA N TEXHOJIOTNS MOHTaXa;

e BMOPOYCTONYMBOCTD;

* BeC (Harpyska Ha HeCyLLy KOHCTPYKLMIO);
* 3BYKOMOr0LWatoLLe CBOWCTBA.

0na yBEeNNYEHUS NOXAPHO-TEXHNYECKNX XapaKTEPUCTUK CTPOUTENbHbIX KOHCTPYKLMIA NPUMEHSAIOTCS
cneumnanbHble OrHesalnTHbIe MaTepuransl. CornacHo obuien knaccuukaumm nx NogpasfensaoT Ha
TOHKOC/IOMHbIE OFHE3aLUTHbLIE MOKPLITUSA (BCNYYMBAIOLLNECSH KPACKU U T.4.) U KOHCTPYKTUBHYIO
OrHe3awmnTy (NAnTbI, MaTbl U T.4.). PbIHOK OFHE3aLWUTHbLIX MaTepranoB, NPMMEHSEMbIX NPY 3aLluuTe
OT OTHSA 30aHUIN N COOPYXKEHMI, OT/INYAETCS WMPOKMM TOBAPHLIM aCCOPTUMEHTOM, pa3Hoobpa3unem
LLeH 1 CBOMNCTB MaTepmnanos.

Knaccngpukauma orHe3aluTHelX MaTeprasios:

<



OBNACTE MPMMEHEHHA

hetann

MAKTH W MATH
Bomayxonob

KOHCTRYHKTHEHAA

OfHE AL T

QOrHezaiMTa

Bce maTepmansl MMeOT Kak LOCTOMHCTBA, Tak M HEAOCTATKM, CBSI3aHHbIE C AOMYCTUMbIMU YCIOBUAMU
3KCMyaTauum, 0CobeHHOCTAMU HAaHECEHUS, CTOMMOCTbIO U LOIFOBEYHOCTbIO. TO/IbKO COBOKYMHOCTb
BCEX (haKTOPOB MO3BOJINT CAeNaTb NPaBUbHbIA BbIGOP OrHE3ALLMTHOrO CpefCcTBa. B HacTosLee
BpeMs ntobble OrHe3alMTHbIe MaTepmabl LOMKHbI 6bITb cepTudmMuMpoBaHbl — 0bnaaaTtb
cepTndrKaTOM NoXKapHoON 6e30nacHOCTH.

TOHKOC/IOMHbIE OFHE3aLUNTHbLIE NOKPbLITUS:

MaTepurasbl U3 KaMeHHOW BaTbl BbIMYyCKAOTCA B BUAE MANT U MAaTOB Pa3/IMYHOM NAOTHOCTM C
pa3Hoobpa3HbIMU BapuaHTaMmn 06KNafo4YHbIX MaTeEPManoB, U NPOLUNBOK.

B



Bnaronaps HEOPraHNYeCKOMY MPOUNCX0XAEHNIO OCHOBHOIO ChIPbEBOIr0 KOMMOHEHTa KaMeHHas BaTa
SIBNIIETCA MOJIHOCTbIO HEFOPIOYMM MaTepPManoM 1 cNocobHa 3(PHEKTUBHO 3aLLULLATb KOHCTPYKLNUN OT
BO3LENCTBMA BbICOKUX TEMMNEPATYP BO BPEMS MoXKapa.

BaxHo! He ponyckaeTcs npuMeHATb 00 EeCcTPOUTENbHYIO KAMEHHYIO BaTy AnA
orHe3saLiuTbi!

MaTepuranbl MPUMEHSIOTCSA ANS YBEAUYEHNUS NPEeAEeNoB OrHECTONKOCTU Pa3INyHbIX CTPOUTENbHbIX
KOHCTPYKLMIA 13 6eTOHa 1 MeTanna, B TOM Y/C/e ANS OrHe3allMTbl BO3YXOBOMOB I KPOBESIbHOrO
NPoVANPOBAHHOIO INCTa.

\

BaxHo! MNMpepenbl OrHECTOMKOCTU HEKOTOPbIX KOHCTPYKLMA C NPUMEHEeHUeM OrHe3aLlLuTHON
KaMeHHOMW BaTbl MOTYT gocTturatb 240 MUH.

MopncTas CTPYKTypa MaTepranoB U3 KAMEHHOW BaTbl AeNaeT UX 3PPeKTUBHLIMM
TENnI0U30IMPYIOLWUMM 1 3BYKOMOrIOLLaLWMMN MaTepraiaMi, 3allMLLaloWMMN KOHCTPYKLUNIO He
TOJIbKO OT OrHS, HO M OT X0Jiof4a Wan LWymMa.
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BonokHa kaMeHHOW BaThl, 6narogaps cneymnansHbiM rnugpodobusmpyowmm gobaskam, 3allimiaoT
MaTepuan OT BO3AENCTBUA BNaru.

Pa3BuTuMe cTponTeNbCTBa BNieYeT 3a cobon yBennyeHne TpedoBaHW K NoXkapHon 6e3onacHoCTH
3[aHUIA 1 COOPYXXEHW, B 0CODEHHOCTW — 3[aHNIN NOBbILLEHHON 3TaXXHOCTUN 1 Pa3INYHbIX
MHOIMO(hYHKLIMOHAIbHbIX KOMMJ1EKCOB. [peaesibl OrHeCTOMKOCTU HeCYLLUNX KOHCTPYKLUA UK
TPaH3UTHbIX BO3YyX0BOAOB MOTYyT AOCTUraTh B NoA0bOHbLIX coopyxeHusx 240 MuHyT. He Bce
OrHe3alMTHbIe peLleHns No3BONAI0T pewwaTh NogobHbIe HEMPOCThIE 3a4a4M.

Wcnonb3oBaHMe OrHe3alMTHbIX Nperpag Ans npefoTBpaLleHns pacnpoCTPaHEHNS OFHS UK
yBEJINYEHUNS MPEefENOB OFHECTONKOCTN KOHCTPYKLIMU ABNAeTCS 3PheKTUBHBLIM Cnocobom
NPOTMBOAENCTBIMSA NoXKapy. B nocnenHee Bpems 6binn pa3paboTaHbl BbICOKOIDHEKTUBHbIE
MacCMBHbIE CUCTEMbI C UCMOJIb30BAaHNEM MaTepKasoB Ha OCHOBE KAMEHHOW BaTbl.

B cpaBHEHWM C KNacCU4YecKMMi crnocobamm 3auTbl KOHCTPYKLMIA OT OrHs (06KNaaKa KUpnmnyom,
yBEJIMYEHNE 3aLLMTHOro c1os 6eToHa 1 T.[1.) COBPEMEHHbIE BbICOKO3I((EKTUBHBIE PELLEHUS C
NPUMEHEHNEM KaMEHHOW BaThbl UMEIOT WUNPOKYH 061aCTb NPUMEHEHNS 1 OKa3blBalOT MEHbLLYHO
Harpy3Ky Ha Hecylmne KOHCTPYKLUUW. MOHTaX TakUX CUCTEM MeHee TPYLOEeMOK U MOXXET BECTUCH
npu Nobbix TemMnepaTypax.

ABTOp CcTaTbMm:
OMuTpun PayTkuH
CneunanncT HanpaeneHns "TexHn4yeckas U3onauns n orHesawmra"

OTBeT chopMUPOBaH B
6a3e 3HaHUI MO cCbiKe 15
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