YKPAIHA a9 UA 1193620 a3 U
(51) MK
F16L 55/175 (2006.01)

E

OEPXABHA CITY)XXBA
IHTENEKTYAJbHOI
BNACHOCTI
YKPAIHU

RS
[Nz

(12) ONUC OO NATEHTY HA KOPUCHY MO[AEJb

(21) Homep 3asBku: u 2014 04471 (72) BuHaxigHuUk(n):
(22) [Lata nopawns sasev:  28.04.2014 NoponsaH OnekcaHap OnekcaHaposuy (UA)
(24) Dara, 3 sikoi € YHHUMK 10.10.2014 (73) BnacHuk(n):
npaea Ha KOPUCHY MoponsaH OnekcaHgp OnekcaHapoBuY,
Mozenb: Byn. AHTOHOBa, 2/32, kopn. 4-a, kB. 73, M.
(46) My6nikauis sigomocTert 10.10.2014, Bron.Ne 19 Kuis, 03186 (UA)
npo Bnaa4vy naTeHTy:

(54) CMOCIB NOCUNEHHA OINAHKKX TPYBOMNPOBOAY, WO 3HAXOANTLCA NI TUCKOM

(57) Pedpepar:

Cnocib nocuneHHs ginsaHkm Tpybonposoay, WO 3HaxXoaUTbCA Mig TUCKOM, LWLO NOMsrae y BCTAHOBMEHHI
HaBKOMO 3aA4aHoi AiNAHKK Tpybu 3aMKHYTOI OBONMOHKU-MY(dTH, SKa CKNadaeTbCA 3i CKPINMeHUX Mix
CO0O0H0 YTBOPIOOYMX MYPTY TEXHOMOIMNYHMX €MNEMEHTIB 3i CTBOPEHHSIM KiflbLIEBUX MOPOXHMH B PaMOHI
TopuiB MydTH, YTBOPEHMX MOBEPXHEI TPYOW i BHYTPILLHIMM NOBEPXHAMWU TEXHOSOTNYHMX €NEeMEHTIB
MydTH, 3 MOAAnNbLLLOK repMeTu3auieto TopuiB MydpT, posirpiBoM MydTH i 3aNOBHEHHSIM YTBOPEHOTO
nigMydTOBOrOo MPOCTOPY OCHOBHMM PO3MNMaBneHUM MeTanoM abo cnnasoM, WO nodaeTbecsa nig
3ajlaHUM TUCKOM, 3 noJanblUuMM OXOMNOMKeHHsAM MydTu. lNMonepefHbO 3 ABOX CTOPIH AedekTHOl
OiNsHKN BCTAHOBMIOKTbL PO3Pi3Hi KinbLs, N0 OQHOMY 3 KOXHOro GOKy, NPUYOMY YacTUHU Kineub npu
yCcTaHoBLUi 0OTMCKalTb Ha TPyOOMpPOBOAI i 3akpinniowTb, MICNA YOrOo Ha KiNbUs CUMETPUYHO
BCT@HOBIOKOTE YacTUHU OBOSOHKN, AOBXWHA SKOI NEpeBULLYE BiACTaHb MK 30BHILLHIMU TOpLAMM
PO3pPi3HMX Kinelb, Nicns Yoro 4acTuHM 0OONOHKM NPUTUCKAKOTL A0 Kineub i CKPInmlTb MiXX coboto,
Aani Topui 060M0HKN repMeTU3yoTb 3a AONOMOrol TEPMOCTINKOI MaHxXeTn, a 060MnoHKy 3 60Ky TopuiB
nporpiealoTb 40 TemnepaTypu, WO NepeBuLLye TemnepaTypy NnaBreHHs JoA4aTKoBOro metany abo
cnnasy, MiCNS YOro NOPOXHUHW 3 ABOX CTOPIH MYDTW, YTBOPEHI KifbLEeM, CTIHKOI Tpybu, mydToto i
MaHXeTOolo, 3arnoBHIOKTb Yepe3 TEXHOMOriYHi OTBOPW pO3nriaBleHuM AOAAaTKOBMM MmeTanoMm abo
cnnaBoM, darni Temnepartypy TopuiB OOOMOHKM 3HWXKYOTb, a 6e3nocepedHbO nepen 3anoBHEHHAM
nigMycTOBOro NPOCTOPY OCHOBHMM PO3MNsiaBneHnmM MeTanom abo cnnasom, BClo MyddTy nporpisatoTb
00 TemnepaTtypw, GinbLUoi 3@ TemnepaTypy NnaBfeHHs OCHOBHOro mMetany abo cnnasy, ane MeHLIOl
3a TeMnepartypy NnaBreHHsa 4OAATKOBOro metany abo cnnasy.
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KopucHa mopgenb Hanexmtb [0 TEXHiKM PeMOHTy TpybonpoBigHOro TpaHCMOPTY, NepeBaxHO
MarictpanbHuUX TpybonpoBOAiB BUCOKOIO TUCKY.

Mpwn TpuBanin ekcnnyaTtauii TPy6onpoBoaiB MoOXXe BUHUKHYTU HEOOXIAHICTb BiAHOBIEHHSA HECY4Oi
30aTHOCTI TpyOW, WO Ma€ MEXaHiKO-KOPO3ilHi MOLLUKOMKEHHS, MOCUMNEHHS OedEKTHUX KifbLeBUX
CTUKIB, @ TakoX HeoOXigHICTb nepeBedeHHs1 OiNsSHOK Aitounx TpybonpoBoaiB y Buy Karteropito. Lle
OOCSAraeTbCs LUMASIXOM MiABULLEHHS MiLHOCTIi TpybonpoBoaie abo ix AiNsHOK 3a A0MOMOrow
BCTAHOBIIEHHS crielianbHux My@T. Yepes npocToTy peanisadii, Hanbinbllie NowmnpeHHst HadyB cnocid
NigBULLIEHHA MILHOCTI TpybonpoBoAy 3a AOMOMOrol MydT 3 HanoBHEHHSM [naTeHTn PO 2314453,
2104439, 2134373, 2191317, 2213289 Ta iH.] 3anoBHEHHA NigMY(TOBOro NPOCTOPY PEYOBUHOLO, LLO
Ma€ BUCOKUA MOAYMb MPYXHOCTI nig 3agaHnM TUCKOM, AO3BOSISIE NPOBOAMTU MOCUNEHHS AiNAHOK
Tpybonpososis 6€3 3MiHN pexXuMiB TPaHCNOPTYBaHHS NPOAYKTY.

Ona peanisauii cnocoby Ha 3agaHiv AinsHui TpybonpoBoAy BCTAaHOBMIOTE 3aMKHYTY MeTaneBy
0bonoHky (MydTy). 3assuyan, MydpTy CKnagalTb 3 AEKINbKOX TEXHOMOMYHUX eNeMeHTIB, OCHOBHUMMU
3 AKMxX € ABi MiBOBOMOHKKU, SAKi LEHTPYITb BIAHOCHO TpybM i CKpinMoTbe MiX cobol BigoMumu
MeTo4aMu, Hanpuvknag 3BaptoloTb NO3A0BXHIMM WBamu. [icnsa Uboro repmeTmayoTe TOpLi 060NOHKMN,
a npocTip MiXX Tpybok i ODOMOHKOK 3anoBHIOKTh CrelianbHOK peyvyoBMHOW (6EeTOHOM, piguHOL,
KOMMayHOHWM HamnoBHIOBa4YeM i T.4.). HasiBHICTb peyoBMHM B MNpoCTOpi Mk Tpybow i MydTot
(migmydpTOoBMI NpPOCTIp) O03BONSIE 3HM3UTU KiNbLEBI HanpyXeHHs B Tpybi, nepedaBlun YacTUHY
HaBaHTa)XXeHHSA Ha 30BHIlLIHIO 00omnoHKy. lpu npoBedeHHi pobiT Ha Aitodomy Tpybonpooai, Ans
3abe3nevyeHHss eheKTUBHOIO po3BaHTaXXeHHs Tpybu, nigMydToBUIN NpocTip HeobxigHO 3anoBHOBATU
PEYOBMHOIK Mig NEBHUM TUCKOM. Y UYMCIO TEXHOMOMYHUX €NeMEHTIB, WO YTBOPOOTL BCO MydTOBY
KOHCTPYKLUit0, MOXYTb BXOAWUTU MigKNagHi Kinbusa abo Apit, a Tak caMo pi3HOro poay Kinbus, dnaHui i
repMeTu3ytodi NPoKnagky, 3a A4ONOMOror SKMx 3abesnevyoTb (POPMyBaHHS TOPLIEBUX YLLINbHIOBaYIB.

EdekTmBHICTE nocuneHHs AingHkn Tpybonposody, WO BW3HAYaETLCA CTYNEHEM 3HWKEHHS
HanpyxeHb B NiACWIIOBaHIn Tpybi, 3anexuTb Big reomeTpuyHMX napameTpis Tpybonposoay i MydTn,
napameTpiB, WO BM3HA4alTb BMACTMBOCTI MILUHOCTI LWapy nigMydTOBOro npocTopy, rNUOUHK
nigMydTOBOro MPOCTOPY i CTyneHst ycaaku abo pO3LUMPEHHSI PEYOBUHWN B MPOLIECI MOro TBEPAIHHSA.
EdekTuBHICTb NOCKMNEHHS 3pocTaE i3 3MEHLIEHHSIM IMMOMHK NigMydTOBOro npocTtopy i 36inbLIeHHAM
MOAYNSA NPYXHOCTI pe4YOBUHK, 3arnpecoBaHoro B NigMydTOBMI NPOCTIp.

Bigomun cnocié peMoHTYy NiHIMHUX AINSHOK TpyOonpoBOAIB LUMASIXOM BCTAHOBIIEHHS PEMOHTHOI
MydTK, 3anoBHeHoi knewnosoto komnosuuieto (UK Patent Application, GB, 2210134A). PeMoHTHa
KOHCTPYKLIS CKNagaeTbCs 3 TEXHOMOTYHUX €NeMEHTIB, OCHOBHMMMK 3 SIKMX € ABi niBoGonoHku. B
npoueci MOHTaxy, NiBMy(dTU MexaHi4yHO 3'€QHYI0Tb OAHY 3 OOHOI0, YTBOPIOKYM 3aMKHYTY OBOMOHKY
HaBKOIO AiNsAHkM Tpybonposoay. [ani 060noHKy LIEHTPYOTh 3a JONOMOIO TEXHOSMONYHMUX €NEMEHTIB
(6onTiB), BCTaHOBNEHMX B OTBOpax kopnycy. licns uboro npocTip Mix TpybonposBogom i MydTot0
repMeTusyoTb 3 060X KiHUIB 3a [JOMOMOroK CyMilli, sika camoTBepdi€ (LUeMeHTy, enOKCUAHOI
LWINaKMiBk i T.A4.), CTBOPIOIOYM Ha TOPUAX OBOMOHKM repMeTUYHi MaHXeTu. Y AaHOMYy TeXHiYHOMY
PilEHHI TEXHOMOrYHUMWN efneMeHTamu, WO YTBOPKKTb KOHCTPYKUil0 MydTn, € OBi MiBOOOMOHKM,
LeHTpytodi 6onTn i cdhopmoBaHi 3a JOMOMOrol CamMOTBEPAIHYOro cKnagy repMeTusylodi MaHxeTn 3
ABOX CTOPiH 0O0OMOHKW. B i30nboBaHWIA NPOMIXKOK Yepe3 crelianbHi WTYLepu Haka4vyloTb enoKCUAHY
CyMiLl, sika 3abe3neyye BMCOKY XOPCTKICTb KOHCTPYKLii. He3Baxkatoum Ha BervKke MOLUUPEHHS], cnocib
Mae CyTTeBi HeorMiKK, NOB'A3aHi 3 HEMOXIUBICTIO BBEAEHHS €NOKCUAHOro HanoBHIOBaYa nif BUCOKUM
TuckoMm. Hapgani, 4epe3 3MiHM reomeTpuyHMX PO3MipiB TpybonpoBody 4epe3 nepenagn TUCKY
NPOAOYKTY, SKMA nepekayyeTbecs, | TemnepaTypHuUX Aedopmadin, enoKCMAHMW Lwap Moxe
po3LapoByBaTUCH, LLO NPU3BOANTL OO0 3HWKEHHSI XKOPCTKOCTI | FepMETUYHOCTI KOHCTPYKLUIii. Kpim Toro,
BiJHOCHO HU3bKWUIA TUCK 3arnOBHEHHSI eMNOKCUAHOK CYMILLLLIO MPOCTOpY Nif MydTOH, 3 ypaxyBaHHAM
Noro ycagks B npoueci TBepAiHHA, gonyckae nosisy MyctoT. MakcumanbHUA TUCK 3amnoBHEHHSA
npoctopy nig MygTO OOMEXEHMIN MILHICTIO i30M0YMX MPOKNadoKk Ha Topusax. [ns icToTHoro
3HWXKEHHS KiNbLiEBUX HanpyXeHb B TPYDi, BCTAHOBMNEHHA My(dTU MPOBOAATL MPU 3HMKEHOMY TUCKY B
TpybonpoBogi, Wo y GinbWOoCTi BUNaAkiB pearnbHOi ekcnnyaTtaudii maricTpanbHUX ra3onpoBOAIB €
HebaxaHnM.

Bigomun cnoci6 pemoHTy TpybonpoBogy 3a [OMOMOrow MyddTu, O 3anoBHIETLCA PiOKOH
pevosuHoo (lymepos A.l., AxmetoB X.A., Tymepos P.C., BekwtenH M. AsapuiHo-
BOCCTaHOBUTEMbHbIA PEMOHT MaructpanbHblx HedTenposogos /lloa pen. A.l. l'ymepoa. - M.:
Hepnpa-busHecueHntp, 1988. - c. 88-91). lMicna BcTaHoOBneHHs, mMydTa sBnse cobo repmeTuyHy
0BOSOHKY, XOPCTKO MpuBapeHy OO TpybonpoBoay KinbueBuMy wBamu. [licns BCTaHOBMEHHS,
nigMycTOBUI NPOCTIP 3aNOBHIOKTbL PiAMHOD, 3a SIKy aBTOP PEKOMEHOYE BUKOPUCTOBYBATU HAdpTy abo
TpaHcdopmaTopHe Macro. Cnocib mae obmexeHe 3acToCcyBaHHS Ha gitoumx TpybonpoBogax, sKi
nepebyBaroTb Mig TUCKOM, TOMY WO He nepenbavae CTBOPEHHS NiABULLLEHOrO TUCKY B NigMydTOBOMY
npocTopi. pu ULbOMYy 3acTOCyBaHHS PiOKOro 3anoBHOBada HebaxaHo, TOMy WO Yy BuUNagky
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posrepmeTun3aLii nigMypTOBOro NpocTopy 3 NAMHOM Yacy, MydTa nepecrtae BUKOHYBaTN CBOI (PYHKLLT.
Kpim Toro, mydTa, ska BUMKOPUCTOBYETLCHA, MA€E BiAHOCHO BENWKY rMUBUHY NiamydTOBOro NpocTopy,
LLIO HEraTMBHO MO3HAYAETLCHA HAa ePEKTUBHOCTI PO3BaAHTaXEHHS TPYOU, sika pEMOHTYETBCS.

Bigomnii cnoci® pemoHTy gitounx TpyOonpoBOAiB 3a AOMOMOrol MeTtaneBux MydT, sKi
3anoBHOTLCA 6eToHOM [InbHUUBKUIA KO.B., Aknmeuko P.A. PeMOHT maricTpanbHMX ra3onpoBofiB 3
BUKOPUCTAHHAM MY(T Ha po3wmpHoMy 6eToHi// TpybonpoBigHui TpaHcnopT. - 2008. - Ne 4. - C. 23-
25]. B npoueci TBepAiHHS, GETOH PO3LUMPIOETLCHA, CTBOPHOKOYM TUCK Y NigmydToBOMY npocTtopi. [o
HepgonikiB cnocoby cnig BigHecTM cnabky MpPOrHo30BaHICTb KiHLEBOro pesynbTaTy i HU3bKy
€(EKTMBHICTb PEMOHTY Yepes Benuky rmmbunHy nigMydToBOro npocTopy.

Binmomnii cnoci6 mydToBoro pemoHTy Tpybonposoay [naTeHT P® 2314453]. 3 gBOX CTOpIH
AinsHkn Tpybonposoay, WO nignsira€ NOCUMNEHHIO, BCTAHOBIIOKTL Mapy TEXHOMOrYHMX Kineub, Ha
aknx 3buparoTe MydTy. B pesynbTaTi, B panoHi TOpLUiB CTBOPIOKOTLCS KiflbLEBI MOPOXHUHU, YTBOPEHI
NnoBepXHEK Tpybu i BHYTPIWLHIMA MNOBEPXHAMM TEXHOMOFYHUX enemeHTiB MydTu (06ONOHKOK i
TEXHONOMYHNUMK Kinbuamu). Jani B KinbLUeBMX NOPOXHUHAX 3a OOMOMOrol 3akayaHoro nig TUCKOM
repMeTMka opMylOTb TOPLEBI YLUINbHIOBaYi - KifbUEBi NpoKnagku, nokanidyloun nigMmydgpTosuin
npocTip. lNicna yboro niagMydTOBMIA NPOCTIP 3amnOBHIOTL FEPMETUKOM Mif TUCKOM, MOPIBHSAHHMM 3
TUCKOM ycepefuHi Tpyoonposogy. LWo6 yHWKHYTU YyTBOpPEHHst BM'STUH B CTiHLi TpybonpoBoay, TWUCK
3anpecoByBaHHs repMeTUKa OOMEXYIOTb 3HAYEHHAM, MpPU SIKOMY CTiHKa Tpybu BTpadvae CTilKiCTb.
Cnoci® po3Bonsie 3A4iCHATU peMOHT TpybonpoBoay 3 NpakTU4HO Byab-akMM aedektom. Pasom 3 Tum,
npyM TakoOMy BUCOKOMY TMCKY 3anpecoByBaHHS repmeTuka B nigmydToOBUA npocTip, Tpyba, fka
PEMOHTYETLCS, MPaKTUYHO MOBHICTI0O PO3BAHTaXYETbCA (NOYMHAE npautoBatM 6e3 TUCKy), a BCe
HaBaHTaXXeHHA nepeHocuTbCs Ha MydTy. Lle mMae ceHc Tinbkum y BMNagKy PEMOHTY HAaCKpi3HOro
AedekTy B ymoBax Buxody MpPOAYKTy 3 Tpybonposogy. Y pasi peMOHTY KOpo3iiHux gedektiB abo
nepesefeHHs Tpybonposoay B Ginbll BUCOKY KaTeropi, HagMipHO BUCOKUIM TUCK B MigMydTOBOMY
NpoCTOpi MpMBOAWUTbL OO0 HeedMEeKTMBHOMo BUKOPUCTAHHA MartepianiB MydTW, siKka MNOBUHHaA MaTu
cBigomMo O6inbll MiUHY KOHCTPYKLitO i 3aranbHOro 3HWKEHHS SIKOCTi poOIT 4yepe3 HeonTMMarbHe
BUKOPUCTaHHA pecypcy i HeBMNpaBAaHO BUCOKMM HABaHTaXXEHHAM Ha KinbLeBi 3BapHi LLBK.

Bioomunin cnocib peMoHTy AedeKkTHOI AiNsiHKM TpydonpoBoay, WO 3HaXOAUTLCA Nif TUCKOM [NaTeHT
YkpaiHn 77931]. lpaktuyHa peanisauisa cnocoby onvcaHa B BH B.3.1-00013741-12: 2011
"MaricTpanbHi rasonpoBOAM, PEMOHT [OYyroBUMM 3BapltoBaHHAM B yMoBax ekcnnyarauii'. Cnocib
30iNCHIOITE HACTYMHUM YMHOM. 3 OBOX CTOPIH AedeKTHOI AiNSAHKA BCTaHOBMNIOIOTb TOHKOCTIHHI KinbLs,
BUCOTY SKMX BUOUPaOTb PiBHY MakCUManbHOMY MEPEBULLEHHIO LIBa TpybonpoBoay B Mexax AiNsHKY,
sKka peMOHTyeTbcs. [licns UbOro, Ha BCTAHOBIEHWX TOHKOCTIHHWX KiflbUSX MOHTYHOTb YacTUHU
pO3pi3HOI PeMOHTHOI MydTW. Y 3aranbHOMYy BMMNaaKy, PeMOHTHa MydTa cknagaeTbCcsd 3 OBOX
NiBOGONOHOK AOBXMHOK, PIBHOK BiACTaHi MiX AanbHIMU TOPUAMU TOHKOCTIHHUX OOAATKOBUX Kineupb.
YacTMHM PEeMOHTHOI MydhTM CUNBHO MNPUTUCKAKTL [0 TOHKOCTIHHMX [OO0AATKOBUX  Kineup,
po3TallyBaBLUM TOpLi MydTU Hag TOpUsSMW OOOATKOBMX Kineub, MiCAsi YOro 4YacTUHW PEeMOHTHOI
MydTV 3BapIOOTh Mk COGOI MO3OOBXHIMW LUBaMW, HE TOPKaK4YUCb AYrok CTiHkM Tpybonposogy. 3
OOKy 30BHILLHIX TOpUiB My(dTU 3 3a30pOM BCTAHOBMIOKTb TEXHOJOMYHI KinbLUs, WO CcKnagakwTbcs 3
OEKINMbKOX YacTWH, siKi 3BaplolOTb NO3O0BXHIMM LBaMu ©e3 TopkaHHA Ayroto Tina Tpyou. [llicna
OXOMNOXKEHHS1 HanmnaBfeHoro mMeTany 3BaploloTb KiNbLEBi LWBK, SKMMU NPUBAPIOTbL Topui MydTH,
posTalwoBaHi nig HUMU TOpLi TOHKOCTIHHMX A00ATKOBMX Kinelb i BHYTPIWHI TOpUi TEXHOMOMYHUX
Kifneub 0o TpybonpoBoAy B 3a30p MiX HMMU, 3a0e3nevyoum TMM CaMuM repMeTUYHICTb NigMydTOBOro
npoctopy. licna 3akiH4eHHs 3BaploBanbHUX POBIT, NigMYydTOBUI NPOCTIP 3anNOBHIOKOTLCS BiJOMUMMU
crnocobamm Macol, sika camoTBepgie, SKy NogalTb Nig po3paxyHKOBUM TUCKOM. Crocib edekTuBHMI
npu pemoHTi TpybonpoBsodiB Benukoro pfiametpa. BiH go3Bomnse 36imbwimnTh MiUHICTE  AINAHKN
TpybonpoBoay, Lo PEMOHTYETLCS.

BcTtaHoBNEeHHA 0OBOMOHKM My(PTM Ha TOHKOCTIHHUX KinbUsX [O3BOMSIE CTBOPUTUM MiHiManbHO
MOXIUBY MMOUHY NiAMy(TOBOro NpocTopy, sika BU3HAYAETLCS BUCOTOK Banuka No3fgoBXHLOrO LiBa
Tpyou, sika pemMoHTyeTbcs. KOHCTPyKUis 3BapHUX TOPUEBMX YLIiMbHIOBAYiB rapaHTye HagiiHy
repMeTUYHICTb NigMydTOBOro NPOCTOPY i AO3BOSISIE 3anpecyBaTh Macy, sika caMoTBepgi€, i3 3afaHum
Tuckom. Pasom 3 Tum, cnocib mae obmexeHe 3acToCyBaHHS AnA MNiOBULLEHHS MILHOCTI OiNsiHOK
TpybonpoBogiB BigHOCHO HeBenukoro giametpa (100-200 mm) Yepe3 BiZHOCHO HEBWCOKUX 3HAYEHb
MOAYNSA NPYXHOCTI MaTepiany, WO BUKOPUCTOBYETLCA ANs (hOPMYBaHHS NiaMYdTOBOrO LLapy.

TeopeTnyHo, AOMOITUCS MiABULLIEHHS €DEKTUBHOCTI NOCUINEHHSA TPYOM BiAHOCHO Manux diameTpis
MOXIMBO LUNSAXOM 3MEHLUEHHS] TMMOMHM MiaMydTOBOro NpocTopy, 30iNbLUEHHSA TOBLUMHU CTiHKM
MydpTM abo nigBuLEHHS MOAYNsS MPYXHOCTI PEYOBUHM, L0 BUKOPUCTOBYETHLCS ANS 3aMOBHEHHS
nigMydgprooro wapy. OgHak MiHimanbHa rmubuHa nigMydgTOBOro wWwapy OOMEXYETbCA BUCOTOHO
BanMka no3foBXHbLOrO 3BapHOro LWBa, 3iwnidoByBaTH SKUIA 3aBOPOHEHO iICHYHOUMMKU OOKYMEHTaMW,
WO pernamMeHTyloTb MOPSAOK PEMOHTY MaricTpanbHUX TpybonposogiB BMCOKOro Tucky. Mopgyrnb
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NPY>XKHOCTi KOMNayHAiB, SKi BUKOPUCTOBYIOTLCA ANSA 3arnOBHEHHS MigMy(TOBOro npocTopy, 3a3Buyan
3HaxoauTbca B Mexax 40-100 Mlla, wo € HepocTaTHiM Ana pemoHTy Tpyb BigHOCHO Mamnoro
piameTpa. Moaynb NPYXHOCTi pe4YOBMHU MOXe OyTW NiABULLEHUA BBEAEHHSAM B HUX crneujianbHUX
MOPOLLKOBMX HamnoBHIoBaYiB. [lpy uUbOMYy MOAyMb MPYXHOCTI 3aTBepAinoro komnayHga 3
HaMoBHIOBAa4YeM BWU3HAYaETbLCA MPOLIEHTHMM BMICTOM HamnoBHioBaYa. [lpu 36iMblIEHHI YacTku
HaMnoBHIOBa4a, MoAyrb MPY>XHOCTI KOMMayHOHOro wapy nigMyd@ToBOro nNpocTopy 3pocTae, ane npwu
LLbOMY 3pOCTa€ MOro LWiNbHICTb i B'A3KICTb. Lle BMKNMKae cknagHOCTI Npu 3anpecoBYyBaHHI koMnayHaa
3 HanoBHIOBa4YeM Yy BY3bKi 3a30pu nigMydToBoro npoctopy. KpiM Toro, 3a paxyHOK BEfWKOro 4dacy
po3noainy B'A3koro komnayHga B obcarax cknagHoi opMu, SKMMKU € TOpLEBI yLLinbHIOBaYi MydT, B
npoueci nonimepusauii BigOyBaeTbCs 4aCTKOBE 3HWXEHHA TUCKY B niamydToBOMYy npocTtopi. Lle
NpU3BOAMTL A0 MOTPLUEHHA PO3BaHTaXEHHA Tpybu, ska PeMOHTYETbCHA. TOMy, 3BMYAMHO, cKnaj
KoMnayHga BuOMpaKTb, BUXOAAYM 3 KOMMPOMICY MK MOro B'A3KICTIO i Mogynem MnpyXHOCTI.
KomnayHaum, wo matTb nigeuLeHnin mogynb npyxHocTi (Buwe 500 MMa), gopori i ManogocTyrmHi.

Bigomuin cnoci®é nocuneHHs Tpybonposody 3a AOMOMOrow MydT 3 BHYTPILHIM 3anOBHEHHAM
(naTeHT Ykpainn 98601), Wwo € npoToTUNOM 3asBeHOi KopucHoi Mogeni. Ha ginsHky TpybonpoBoay,
sKa MigCUMOETbCS, BCTAHOBOTL TEXHOMONIYHI eneMeHTn MydTu, ki MiCnst CKpINneHHs Mk coboto
BigjoMumMm cnocobamu, Hanpuknag 3BaptoBaHHAM, YTBOPHOKOTH HABKOMO TPybwu 3aMKHYTYy OOOMOHKY.
Micna uboro oGONOHKY BUPIBHIOTL BiAHOCHO TpyOW i repmeTusytoTb ii Topui. Ons 3abe3neyeHHs
PIBHOMIPHOT rMMOWHM NigMydTOBOro NPOCTOpPY, YaCTUHU MY TN MOXYTb 30MpaTUCS HA TEXHOSONNYHMX
KinbUsX, MonepeaHbO 3MOHTOBaHMX Ha Tpybonpoeogi. [Ons repmeTtusauii Topuie MydTn Moxe
BMKOPMCTOBYBaTUCH 3BaptoBaHHA abo iHwWi Bigomi cnocobw.

lMicna repmeTtumsadii Topuis Myd T, Tpybonposia i MydTy B 30HI NpoBedeHHSA pobiT nporpisaTb
BigOMMMK cnocobamu, Hanpuknag, 3a [ONOMOrokw iHAykTopa abo 30BHIWHBOro mKepeni Tenna.
MporpiB Tpybu i MydTn 34iNCHIOITL A0 TemnepaTypu, WO NepeBuLLye TemnepaTtypy MNnaBreHHs
mMeTany abo cnnasy, ane MeHLUO, HiXX TeMmnepartypa 1horo kuniHHs. licna uboro, Yepes 3asganerigb
npopobneHi B MydTi oTBOpM, NiAMYdTOBMIA MNPOCTIP 3aMOBHIOTL PO3MNiaBleHnM meTanom abo
CcnnaBoM, NPOAOBXYUYM NporpiB Tpyou i mydTn. lNicna 3anoBHEHHSA NigMydTOBOro NpoOCTOpy, TUCK
posnnaBneHoro mMeTany abo cnnaey nigHiMawTe [0 3a0aHOr0 3HAYEHHs, MiCrs Yoro nporpie i
nofanblue HarHiTaHHs po3nnaBneHoro Metany abo cnnaey NPUNMHAKTL. Ak mMeTan abo cnnae ans
3aMOBHEHHS NiAMY(dOTOBOIO NPOCTOPY MOXE BUKOPUCTOBYBATUCS CBMHELIb, ONIOBO abo ix cnnasewm, Lo
MaloTb HU3bKY TeMnepaTypy NMNaBreHHs i BUCOKUA MOAYIb NPYXXHOCTI.

Cnoci6 gossonsie eeKkTMBHO nocunutu TpybonpoBig SiK BEMMKOro, Tak i Manoro fiametpa 3a
paxyHOK BenuKOro moayns npyXxHOCTi maTepiany nigmydrosoro wapy. Pasom 3 Tum, npu noro
BUKOPUCTaHHI  BUCYBalOTbCA MiABULLEHI BMMOMM 00 TOpPUEBUX YLLiNbHIOBAYIB, $Ki  NOBWUHHI
3abesnevyBaTty npauesgaTHICTb NPU BUCOKIM TemnepaTypi NpOTAroM BCbOro 4Yacy ¢opmyBaHHS
nigmydToBoro wapy. B pgaHomy Bunagky, Hambinblw MPUAHATHUM MOXHa BBaXKaTu TopLEeBUN
yLinNbHIOBaY, OTPUMaHUIN B pe3ynbTaTti 3BaptoBaHHA TEXHOMOrYHMX eNeMeHTiB MyddTu 3 Tinom Tpyou.
MpoTe y psAai Bunagkie, 3BaptoBaHHA MydTu 3 Tpyboo Moxe OyTn HebaxkaHuMm. BukopucTaHHs
TOpLUEeBMUX YLUINbHIOBaYiB 3a NPUKNaAOM TeXHIYHUX pilleHb No nateHTax YkpaiHn 72840, 75859,
81894, 81895 TeopeTU4YHO MOXINMBO, OAHAaK BMMarae 3acTOCYBaHHA [OPOrMxX TEepPMOCTIMKUX
KOMMNayHAiB i repmeTukiB, AKi MalOTb, 9K MpaBuno, BIAHOCHO BEeNWKUW 4Yac nonimepwusadii, LWo
NpY3BOAMTL 40 36iNbLUEHHSA TpUBANoCTi pobiT 3 nocuneHHsa Tpydonposoais. KpiMm Toro, BUKOPUCTaHHSA
KOMMayHAiB obmexye MOXNMBOCTI LWOAO0 BWMPABIIEHHS MOMWUIIOK, MOXMMBUX NPW MNPOBEAEHHI
npakTyHMx pobiT 3 nocuneHHs TpybonpoBody i YCKNaOHIOE HEPYWHIBHWUA KOHTPOMb SKOCTI
dopMyBaHHSA TOPLUEBUX YLLINbHIOBaYIB.

3agavelo  3anpornoHOBAHOI KOPUCHOI MOZENi € pPO3WMPEHHS TEXHOJONMYHUX MOXIMBOCTEN
nigpo3ainis, WO 34IACHIOTE PEMOHT TPYOOMPOBOAIB, MIABULLIEHHS SKOCTI PEMOHTY i CrnpOLLEHHS
npouecy nocuneHHs Tpyobu 3a JOMOMOrow nasiHo-3BapHUMX My(MT 3a paxyHOK BUKOPWUCTaHHS Ans
OpMyBaHHsi TOPLEBMX YLUiMbHIOBAYiB po3nfaBneHoro Metany abo cnnasy. Lle possonutb
3[eleBUTU PEeMOHT, CMPOCTUTM nMpouec HEePYMHIBHOrO KOHTPOMK COPMOBaHUX TOpPLEBUX
YLLiNbHIOBaYIB i YHidiKyBaTU psif onepadin no MydToBOMY NOCUINEHHIO Tpybonposoay.

MocTaBneHa 3ajava BUMPIWYETbCS 3@ paxyHOK TOro, WO Yy Cnocobi MOCUNEHHS  AiNsHKK
TpybonpoBoAy, WO 3HAaxXoauTbCs Mid TUCKOM, LLO MONsrae B BCTAHOBIEHHI HABKOMO 3a[aHOi AiNsHKN
TpyOUM 3aMKHYTOi 0BOMNOHKN-MYddTH, sika CKNadaeTbCs 3i CKPIMMeHUX Mixx cobo yTBOPHOKOYMX MydTY
TEXHOMOrYHUX efleMEeHTIB 3i CTBOPEHHSIM KifnbLEeBUX MOPOXHUH B pavioHi TopuiB MydTHN, YTBOPEHUX
NMOBEPXHEK TPYyOW i BHYTPIWHIMA MOBEPXHSAMWU TEXHOMOMYHUX eNeMEHTIB MyddTWh, 3 MNoAanbLUO
repMeTmsauicto Topuisa MydpTn, po3irpiBOM MydhTU | 3aMOBHEHHAM YTBOPEHOro MigMydTOBOro
NPOCTOPY OCHOBHUM PO3MiiaBreHumM MeTtanom abo cnnaeowm, WO NogaeTbCs Nig 3agaHyuM TUCKOM, 3
nofanblUUM OXONOSKEHHAM MydTH, BiANOBIOHO OO KOPWUCHOI MoAdeni, nonepegHbO 3 ABOX CTOPIH
AeeKkTHOI AindHKM BCTAHOBIIOKOTL PO3PI3Hi KiNbLs, NO OAHOMY 3 KOXHOro 60Ky, Npu4oMy 4acTuHU
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KineLb Npu ycTaHoBL 06TMCKaloTb Ha TPyOOoNpoBO i i 3aKpinstoTh, MICNSA YOro Ha KinbLs CUMETPUYHO
BCTAHOBMIOOTb YaCTUHM OBONOHKM, OOBXMHA SAKOI MEPEeBULLYE BiACTaHb MDK 30BHILLHIMKU TOpLSAMMK
PO3pi3HNX Kineub, MiCNs Yoro YacTMHU OBOMOHKU NPUTUCKAKTb 4O Kineub i CKpinmTbh Mk coboto,
Aani Topui 000NOHKN repmMeTu3yloTb 3a A0MNOMOrol TEPMOCTIVKOT MaHXeTu, a 060OHKyY 3 BOKy TopLiB
nporpiBawTb OO TeMnepaTtypu, WO NepeBULLye TemrnepaTypy NnaBneHHs A04AaTKOBOro metany abo
cnnaey, MiCnsi YOro NMOPOXHMHM 3 OBOX CTOPiH MYdTWU, YTBOPEHI KinbLeM, CTIHKOW Tpyou, MydToto i
MaHXeTOl, 3aroBHIOTb Yepe3 TEXHOJIOTNYHi OTBOPM PO3NSaBfeHnM OOA4AaTKOBMM MeTanom abo
cnnaBoM, Aani TemnepaTypy TopuiB OOOMOHKM 3HWXYIOTb, a 6e3nocepegHbO nepes 3anoBHEHHSAM
nigMydgTOBOro NPOCTOpPY, OCHOBHUM po3nnasrneHuM meTtanom abo cnnasom, BCIO My(pTy nporpisatoTb
Ao TemnepaTtypy, GinblOi 3a TemnepaTypy nnaBneHHS OCHOBHOrO MeTany abo cnnasy, ane MeHLWoil
3a Temnepatypy nnaBneHHs 4OAAaTKOBOro metany abo cnnasy.

lMponoHoBaHuM cnocib peMoHTy TpybonpoBoay 3AINCHIONTbL HACTYNHUM YMHOM. 3 OBOX CTOPIH
pemMoHTOBaHoOI AinsHKkM TpybonposBoay BCTaHOBMIOKOTbL PO3PI3HI KifbUs, MO OAHOMY 3 KOXHOro GOKy.
YacTuHuM Kineub nNpu ycTaHoBLi 00TUCKaloTb Ha TpybonpoBoai i 3'€QHY0Tb MixX coboto, Hanpuknag
3BaploBaHHaAM. [ani, Ha KinbUsX CMMETPUYHO BCTAHOBMIOKTb YacTUHiI OOOMOHKM, OOBXMHA SKOI
nepeBuLLYE BIACTaHb MK 30BHILIHIMW  TOpUSMW  PO3pPI3HUX Kineub. [licns BCTaHOBMEHHSA i
BMPIBHIOBAHHS, YacTMHU OBOMNOHKM MPUTUCKAOTb OO Kineub i repMeTUYHO CKPINMTb MK coboto
BigoMMMn meTtogamu. [dani Topui 0O60MNOHKM repMeTu3yloTb 3a OOMNOMOro TEPMOCTIAKOT MaHXeTu.
Anst opMyBaHHS MaHXeTn Moxe OyTW BUKOPUCTAHO TEPMOCTIVNKY PedOBUHY, Hanpuknag uemeHT abo
rinc, S\kKMM 3arnoBHIOTbL MPOCTIP MiXX Tpybor i 06onoHKo MydTK Be3nocepeqHbO B pavioHi TOpLiB.
lMicns ubOro MOPOXHWMHK 3 ABOX CTOPIH MyPTK, LLO YTBOPEHI KOXHUM PO3PI3HNM KinbLeM, MaHXeTolo,
CTiHKOK Tpybu i MydTOH, 3anOBHIOKTbL Yepe3 TEXHOMOriYHi OTBOPM pPO3NMaBfeHUM O04aTKOBUM
mMeTanom abo cnnaBoMm. [licnsa 3akiH4eHHs repmeTusauii mMydTy, Ti TemnepaTypy 3HWXYIOTb, B
pes3ynbTaTti Yoro (opmMylOTbCA repMeTUYHi Topuesi yLlinbHioBavi. [Jani Bcio MydpTy nporpiBaloTb o
Temnepatypu, 6inbLIOi 3a TeMnepaTypy nnaBfeHHs OCHOBHOrO MeTany abo cnnasy, ane MeHLWOoi 3a
TemnepaTypy NnaBfeHHs [OoAaTKoBOro metany abo chmaBy, nicns 4oro nigMydTOBUA MpPOCTip
3aMOBHIOTb OCHOBHMM PO3MiiaBfeHMM mMeTanomM abo cnnaeom, Lo NodaeTbes Mg 3agaHuM TUCKOM.
lMicns 3anoBHeHHst MiaAMydTOBOro MpocTopy, MydTy OXOMOMKYIOTb MPMMYCOBO abo BOHa OCTUrae
NPUPOAHUM LLASIXOM.

3 ypaxyBaHHsIM TOro, Lo TopueBi yulinbHoBadi i nigMydToBUiA Wap hopMyoTb 3a JOMNOMOroH
pO3NaBneHoOro MeTany, KOHTPOSb WMOro po3nofinioM no BcboMy o06'eMy moxe OyTu 3aiicHeHun
aKycTuyHMM MeTogom. [pu UbOMY 3 ypaxyBaHHAM BUCOKOI TemnepaTtypu MydTh, wo obmexye
BUKOPUCTaHHSA TpaauUiiHUX MN'€30eneKTPUYHMX OAaTyuKiB 30YyIKEeHHS aKyCTUYHOI XBWMi, Kpawium €
3aCTOCYBaHHS €NEKTPOMAarHiTHO-akKyCTUYHOIrO MEeTOAY KOHTPOSO.

3anoBHeHHs nigMydTOBOro MNPOCTOPY poO3nnaBneHMM MeTtanom abo cnnaBoM Moxe OyTu
3[iMICHEHO BiOOMMM crnocoboMm, Hampuknag, 3 BUKOPUCTaHHSAM BMCOKOTEMMEpPATypHUX HacociB abo
LINpULiB, OCHALLLEHNX NigirpiBHUKaMW.

lMponoHOBaHU CMNOCIO MOSICHIOETLCA  KPECMEHHAM, Ha SKOMY NPeACTaBMNEHUN  LiNsHKY
TpybonpoBoay 3 BCTAHOBMEHOK Ha HbOMY MasiHO-3BapHOi MydTot. [e: 1 - Tpybonposig, 2-060n0Hka
MydTH, 3 - NiaMydTOBMI NPOCTIp, 4 - PO3pi3He Kinbue, 5 - TepMocTiika MaHxeTa, 6 - iHaykTop, 7 -
wnpuu, 8 - HarpiBavi, 9 - gogaTtkoBuiA MeTan abo cnnae, 10 - ocHoBHMIA MeTan abo cnnas, 11 -
3BapHMWI LLOB.

BukopuctaHHsa po3nnaeneHoro metany abo cnnaey Ans repmeTusadii Topuie Myt 003BONMUTL
CMPOCTUTM MPOLEC PEMOHTY 3a paxyHOK yHidikauii noro okpemux onepadin. [ns posirpiBy Topuis
MydTK Ta i LeHTpanbHOI YacTuHW, a Tak camo Ans 3anpecoByBaHHS pO3MnaBrieHoro metany abo
CMraBy B KiNbLEBi MOPOXHWHM i NiAMYdTOBUIA NPOCTip MoXe OyTn BUKOpUCTaAHO odHe obnagHaHHs
(iHaykTOp, WnpuuM 3 HarpiBadamu i T.4.). CnnaBu Ha OCHOBI CBUHLIO LUMPOKO AOCTYMHI, WO Aae
MOXIMBICTb OpraHi3yBaTt¥ PeMOHT MarictpanbHux TPybonpoBOAiB B yMOBax OOMEXEHOrO pecypcy.
Kpim TOro, BukopuctaHHs MeTany abo cnnaBy Ans )OpMyBaHHS siK TOPLEBUX YLUiMNbHIOBaYIB, Tak i
nigMygToBOro Liapy, AO03BOMISE CNPOCTUTU MNPOLEC HEPYMHIBHOMO KOHTPOMK SKOCTI PEMOHTY 3
BUKOPUCTaHHAM YrNbTPa3BYKOBUX METOIB.

MponoHoBaHu cnoci® Moxe OyTu edeKTMBHO BWKOPWUCTAHUA ONs PEMOHTY i MiACWNEHHS
MaricTpanbHUX rasonpoBoAiB Manoro Ta cepefHbLoro giameTpa.

®OPMYJIA KOPUCHOI MOJENI

1. Cnocib nocuneHHsa ginsHku Tpybonposody, WO 3HAXOAUTbCA nMig TUCKOM, WO Mofsrae vy
BCTAHOBIIEHHI HaBKOMO 3a4aHOi AiNsHKM Tpybwu 3amKHYTOIi OOONOHKU-MYyddTH, sIKa CKNagaeTbCs 3i
CKpIiNneHnx Mk cobol YTBOPHOKUYMX MYTY TEXHOJOMYHUX EFIEMEHTIB 3i CTBOPEHHSAM KiNbLEBUX
NMOPOXHWH B panioHi TOpUiB MydTW, YTBOPEHMX MOBEPXHEK TPYOW i BHYTPILWHIMW MNOBEPXHSIMMU
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TEXHOMOrYHMX enemMeHTiB MydTH, 3 NoJanbLUO repmeTmsalielo Topuis MydTuy, posirpiBom MydTH i
3aMNOBHEHHAM YTBOPEHOro niaAMydqTOBOro MNPOCTOPY OCHOBHUM pO3rnnaBfeHuM meTanom abo
CMMaBoM, WO ModaeTbCcs nig 3agaHuM TUCKOM, 3 MOAanblUMM OXOMOMKEHHAM MydTu, AKUA
BiApPi3HAETbLCA TUM, WO MonepeaHbo 3 ABOX CTOPiH AeMEeKTHOI AiNsiHKM BCTAHOBIOOTL PO3Pi3Hi
Kinbus, MO OOHOMY 3 KOXHOro 60Ky, MpMYOMYy YacCTUHM Kifleub MNpu YCTaHOBLi OOTUCKalTb Ha
TpybONpOoBOAi i 3aKpinmoTb, MICNSA YOro Ha KifbLsi CUMETPUYHO BCTAHOBIIOKTL YAaCTUHN OOOMOHKM,
AOBXWHa AKOT NepeBuLLYE BiACTaHb MK 30BHILLHIMW TOPUSMM PO3PI3HUX Kineub, NiCNa Yoro YaCTUHK
00O0NMOHKN NPUTUCKAKOTb A0 Kineub i CKpinmoTh Mk coboto, gani Topui 000MOHKM repmMeTn3yoTh 3a
OOMOMOroK0 TEPMOCTINKOI MaHXeTu, a 000noHKy 3 BOKy TopuiB MporpiBaldTs A0 TemnepaTtypu, Lo
nepesuLLye TemnepaTtypy nnaBfneHHs A0AAaTKOBOro metany abo cnnasy, MiCNs 4YOro NOPOXHUHW 3
OBOX CTOPiH My(pTW, YTBOPEHI KinbLeM, CTIHKOW Tpybu, MyddTol i MaHXeTOw, 3anoBHIOKTbL Yepes
TEXHOMOrYHi OTBOPW pO3nnaBfeHnM OOAaTKOBMM MeTanom abo cnnaBom, Aani TemnepaTypy Topuis
000noHKN 3HWXYIOTb, a 6GeanocepeaHbO nepen 3amnoOBHEHHsIM NiAMY(TOBOrO NPOCTOpPY, OCHOBHUM
po3nnaesneHMM MeTanoMm abo cnnasoM, BCHO MY(TYy nporpiBaioTb 4O Temnepatypu, binblwoi 3a
TemnepaTypy NnaBneHHss OCHOBHOIO meTtany abo cnnaBy, ane MeHLOi 3a TemnepaTypy ninaBreHHs
AofaTtkoBoro Metany abo cnnasy.

2. Cnoci6 3a n. 1, skMA BiAPI3HAETBLCA TUM, WO TEPMOCTIMKY MaHXeTy (OPMYHOTb LLUSSIXOM
3aMNOBHEHHSA MNpPOCTOpPYy MK Tpybok i obonoHko MydTu ©OesnocepegHbO B panioHi  TopuiB
TEPMOCTINKOIO pEHOBUHOLO.

3. Cnocib 3a n. 2, Aakni BigPI3HAETLCA TUM, LLO SK TEPMOCTIIKY pe4YOBUHY BUKOPUCTOBYHOTL Finc abo

OeToH.
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