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Cnocib peMoHTy AinsiHku TpybonpoBoAy B yMOBax ekcniyaTtauii BKMoYae BCTAHOBMEHHS HAaBKOSO
3agaHoi ginsHkM Tpybu 3aMkHyTOI 060noHKN-MydpTI. NonepeaHbo 3 ABOX CTOPIH AeEKTHOI AiNsHKN
BCT@HOBMIOIOTb PO3Pi3HI Kinbus, N0 OAHOMY 3 KOXHOro 6oky. YacTuHu Kineub npu ycTaHOBL
obxumatoTe Ha TpybonpoBoai i 3akpinntoTb, NICNA YOro Ha KinbUs CUMETPUYHO BCTAHOBIIOKTH
YaCTMHU ODOMOHKM, JOBXMHA SKOI NepeBuLLyeE BiCTaHb MK 30BHILLHIMW TOPLUSAMM PO3PIi3HNUX KineLlb,
nicnst 4oro 4YacTMHM 0BONOHKM NPUTUCKAOTL A0 Kinelb i CKpinnoTb Mixk coboto. Jani 3 06ox cTopiH
0BONOHKN BCTAHOBIIOIOTL TEPMOCTINKY NPOKMaAKy, 3a AOMOMOroK SAKOi repMeTu3yoTb NPOCTIp MiX
Tpyboto i Topuamu MydTu. licna uboro 3 ABOX CTOpiH OBOMOHKM 30MpaloTb YAaCTUHU CKMaL4OBMX
dnaHuiB, AKi CTAryloTe MiXk coboto, NpuTUCKak4YM TEPMOCTINKY Npoknagky o Topuis MydTtu. Oani
06onoHKy 3 GOKy TOpUiB MporpiBawTb A0 TemnepaTypu, WO NepeBuLLye TeMnepaTtypy NiaBrneHHs
JogaTtkoBoro metany abo cnnasy. [icns 4oro MOPOXHWMHW 3 ABOX CTOPIH MydTW, YTBOPEHUMMU
KinbLeMm, CTiHKOW Tpybu, MydTO | MaHXeTol, 3aroBHIOKTbL 4Yepe3 TEexXHOMOriYHi oTBopYU
posnnaeneHnm gogaTkoBuMm metanom abo cnnasom. [ani TemnepaTypy TopuiB 060MOHKM 3HUXKYHOTb,
a besnocepenHbO nepesa 3anoBHEHHSM MiAMYdTOBOro NPOCTOPY OCHOBHWM PO3MfaBfeHMM MeTanom
abo cnnasom, Bclo MydTy nporpiBawTs A0 Temnepatypu, Oinblwoi TemnepaTtypu nnaBrneHHs
OCHOBHOro meTtany abo cnnaBy, ane MeHLOi TemnepaTtypu nnaefeHHs O04aTKOBOro Metany abo
cnnasy.
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KopucHa mopgenb Hanexmtb [0 TEXHiKM PeMOHTy TpybonpoBigHOro TpaHCMOPTY, NepeBaxHO
MarictpanbHuUX TpybonpoBOAiB BUCOKOIO TUCKY.

Mpwn TpuBanin ekcnnyaTauii TpyooNnpoBoAiB MOXe BUHUKHYTU HEOOXIAHICTb BiAHOBIEHHS 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 MiLHOCTI TpybonpoBoaie abo ix AiNdgHOK 3a [A0MoMOrow
BCTAHOBIIEHHS crielianbHux My@T. Yepes npocToTy peanisadii, Hanbinbllie NowmnpeHHst HadyB cnocid
NigBULLIEHHA MILHOCTI TpybonpoBoay 3a AOMOMOro MydT 3 HamoBHEHHAM (naTeHTn PO 2314453,
2104439, 2134373, 2191317, 2213289 Ta iH.) 3anoBHEHHS NigMY(TOBOrO NPOCTOPY PEYOBUHOLO, LLIO
Ma€ BUCOKUA MOAYMb MPYXHOCTI Nig 3agaHuM TUCKOM, O3BONSAE MPOBOAUTU MOCWUMEHHS AiNstHOK
Tpybonpososis 6€3 3MiHN pexXuMiB TPaHCNOPTYBaHHS NPOAYKTY.

Ona peanisauii cnocoby Ha 3agaHiv ginsHui TpybonpoBoAy BCTAHOBMIOWTE 3aMKHYTY MeTaneBy
0bonoHky (MydTy). 3assuyan, MydpTy CKnagalTb 3 AEKINbKOX TEXHOMOMYHUX eNeMeHTIB, OCHOBHUMMU
3 AKX € ABi HaniBOOOMOHKU, SKi LIEHTPYIOTb BIiQHOCHO TPybw i CKpinnioTb MiXX cobol BigoMumM
MeTo4aMu, HanpuKnaz, 3BaplooTb NO3A0BXKHIMU WBaMu. [licns uboro repMeTu3yoTb TOpLi 060MOHKN,
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) O03BONSAE 3HM3UTU KiNbLEBI HanpyXeHHs B Tpybi, nepedaBluM YacCTUHY
HaBaHTa)XXeHHSA Ha 30BHIlLIHIO 00omnoHKy. lpu npoBedeHHi pobiT Ha Aitodomy Tpybonpooai, Ans
3abe3nevyeHHss eheKTUBHOIO po3BaHTaXXeHHs Tpybu, nigMydToBUIN NpocTip HeobxigHO 3anoBHOBATU
PEYOBMHOK Mig NEBHUM TUCKOM. Y YMCINO TEXHOMOMYHNX E€NeMEHTIB, WO YTBOPOTE BCO MydTOBY
KOHCTPYKLUit0, MOXYTb BXOAWUTU MigKNagHi Kinbusa abo Apit, a Tak caMo pi3HOro poay Kinbus, dnaHui i
repMeTusylouM  MNpoKnagku, 3a [OOMoMOrol  skux 3abesnevyoTb  (OPMYBaHHA  TOPLIEBMX
yLinbHIOBaYiB.

EdekTmBHiCTb nocuneHHs AingHkn Tpybonposody, WO BW3HAYaETLCA CTYNEHEM 3HWKEHHS
HanpyXeHb B nigcuntoBaHin Tpybi, 3anexuTb Big reoMeTpu4HMX napameTpis Tpybonposoay i Mydtn,
napameTpiB, WO BM3HA4alTb BMACTMBOCTI MILUHOCTI Wapy nigMydTOBOro npocTopy, FNUOUHN
nigMycTOBOro MpPOCTOpPY i CTyneHst ycagkm abo pO3LUMPEHHSI PEYOBUHWM B MPOLIECI MOro TBEPAIHHS.
EbeKTMBHICTb NMOCUMEHHST 3pOCTAE i3 3MEHLLEHHAM MUOUHM NiAMYdTOBOrO NPOCTOPY i 36iMNbLUIEHHSIM
MOAYNSA NPYXHOCTI pe4YOBUHK, 3arnpecoBaHoro B NigMydTOBMI NPOCTIp.

Bigomun cnocié peMoHTYy MiHiMHUX AINSHOK TpyOonpoBOAiB LUMASIXOM BCTAHOBIIEHHS PEMOHTHOI
MydpTW, 3anoBHeHoO krenosot komnosuuieto (UK Patent Application, GB, 2210134A). PemoHTHa
KOHCTPYKLiS CKNagaeTbCsA 3 TEXHOMOrMYHMX €MEeMEHTIB, OCHOBHUMU 3 SKUX € OBi HaniBobonoHku. B
npoueci MOHTaxy, HaniBMydTn MexaHi4yHO 3'€QHYI0Tb OAHY 3 OAHO, YTBOPHOOYN 3aMKHYTY OBOMOHKY
HaBKOIO AiNsAHkM Tpybonposoay. [ani 060noHKy LIEHTPYOTh 3a JONOMOIO TEXHOSMONYHMUX €NEMEHTIB
(6onTiB), BCTaHOBNEHMX B OTBOpax kopnycy. llicns uboro npocTip Mix TpybonposBogom i MydTot0
repMeTu3yoTb 3 060X KiHUiB 3a [OOMOMOrOK CyMilli, sika camoTBepdi€e (LUeMEeHTy, emnokCcuaHol
LWNaKmMiBK i T.A4.), CTBOPKOOYM HA TOPUAX OOOMOHKM repMETUYHI MaHXeTu. Y AaHOMYy TEeXHiYHOMY
PiLLIEHHI TEXHOMOMYHUMU efleMEeHTaMM, WO YTBOPHOTb KOHCTPYKUi0 MydTW, C ABi HaniBOGOMOHKN,
ueHTpytoum 6ontu i chopmoBaHi 3a JONOMOrol CaMOTBEPLIYOro CKkrnagy repMeTUsyoun MaHxeTun 3
ABOX CTOPiH 0O0OMOHKW. B i30nboBaHMIA NPOMIXKOK Yepe3 crnelianbHi WTyLepu Haka4vyloTb €noKCUAHY
CyMiLl, sika 3abe3neyye BMCOKY XOPCTKICTb KOHCTPYKLii. He3Baxkatoum Ha BenMKe MOLUMPEHHS, crnocid
Mae CyTTEBI HeAosiKW, NOB'A3aHi 3 HEMOXIUBICTIO BBEOEHHS €MOKCUOHOro HanoBHIOBaYva nig BUCOKUM
TuckoMm. Hapgani, 4epe3 3MiHM reomeTpuyHMX PO3MipiB TpybonpoBody 4epe3 nepenagn TUCKY
NPOAYKTY, SKMA nepekayyeTbcs, | TemnepaTypHux Aedopmadinn, €enoKCUAHWUMA LWap Moxe
po3LapoByBaTUCH, LLO NPU3BOANTL OO0 3HVKEHHSI XKOPCTKOCTI | FepMETUYHOCTI KOHCTPYKLUIii. Kpim Toro,
BiJHOCHO HU3bKWUWA TUCK 3arnOBHEHHSI €MNOKCUAHOK CYMILLLLIIO MPOCTOPY Nif MydTOH, 3 ypaxyBaHHAM
Noro ycagks B npoueci TBepAiHHA, Aonyckae nosiy MycTtoT. MakcumanbHWM TUCK 3arnoBHEHHS
npoctopy nia MydTo OOMEXEHMI MILHICTIO i30M0YMX MPOKNadoK Ha Topusax. Ons icToTHOro
3HWXKEHHS KiNbLEBUX HanpyXeHb B TPYDi, BCTAHOBMNEHHA MyddTU MPOBOAATL MPU 3HMKEHOMY TUCKY B
TpybonpoBogi, Wo y GinblWOoCTi BUNaAkiB pearnbHOi ekcnnyatauii MarictpanbHUX ra3onpoBOAB €
HebaxaHnM.

Bigomun cnoci6 pemoHTy TpybonpoBogy 3a [OMOMOrow MydTH, O 3anOBHIETLCHA PiOKOH
pevosuHoo (lymepos A.I., AxmetoB X.A., lymepos P.C., BekwtenH M.[. AsapuitHo-
BOCCT@HOBMWTENbHbIA PEMOHT MaructpanbHbix HedTenposogos/log pea. A.l.[ymepoBa. - M.:
"Hepgpa-busHecueHTp", 1988. - cTp. 88-91). lNMicns BcTaHOBNEHHSA, MydTa siBnsie cob00 repMeTuyHy
0BOSOHKY, XOPCTKO MpuBapeHy Ao TpybonpoBoay KinbueBuMy wBamu. [licns BCTaHOBMEHHS,
NiaAMyTOBMIA MPOCTIP 3aMOBHIOKTL PIANHOI, B SAKOCTI SIKOI aBTOpP PEKOMEHOYE BUKOPUCTOBYBATU
HadpTy abo TpaHccopmatopHe Macrno. Cnocié Mae oOMexeHe 3acTOCyBaHHSA Ha  Ailo4umx
TpybonpoBoaax, siki nepebyBalwTb Mig TUCKOM, TOMY WO He nepedbayae CTBOPEHHS NigBULLEHOro
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TUCKY B migMycdToBOoMy npocTtopi. [Mpy LUbOMY 3aCTOCyBaHHS pigKoro 3anoBHIOBa4va HebaxkaHo, Tomy
o y BuUNagKy posrepmeTmsadii nigmydpToBOro nNpocTopy 3 NMAMHOM 4acy, MydTa nepecTtae
BUKOHYBaTK CBOI (oyHKUii. KpiM Toro, mydTa, sika BUKOPUCTOBYETLCS, MAE BiAHOCHO BESMKY TMMONHY
nig-mMmydTOBOro NpocTopy, LU0 HeraTMBHO MO3HAYaETbCA Ha e(PeKTMBHOCTI PO3BaHTaXKEHHS TPyou, gka
PEMOHTYETbLCS.

Bigomnii cnoci® pemoHTy gitounx TpyOonpoBOAiB 3a AOMOMOrol MeTtaneBux MydT, siki
3anoBHOTLCA 6eTOHOM (INbHUUBKMIA HO.B., Aknmeyko P.A. PeMOHT maricTpanbHMX ra3onpoBogiB 3
BUKOPUCTAHHAM MYy(T Ha po3lumpeHomy 6eToHi // TpybonposigHui TpaHcnopT. - 2008. - Ne 4. - C.23-
25). B npoueci TBepaiHHA, 6ETOH PO3LLMPIOETLCS, CTBOPKOOYN TUCK Yy nigmydToBOMY npocTopi. [o
Hegonikis crnocoby cnig BigHecTn cnabky MNpPOrHO30BaHICTb KiHLEBOrO pes3ynbTaTy i HU3bKy
€(EKTMBHICTb PEMOHTY Yepe3 Benuky rmnbunHy nigmMmydgToBOro NpocTopy.

Binomnii cnocib mydToBoro pemoHTy Tpybonposoay (nateHT PO 2314453). 3 gBox CTOpiH
AinsHkn Tpybonposoay, WO Nignsira€ NOCUMNEHHIO, BCTAHOBIIOTL Mapy TEXHOMOrYHMX Kineub, Ha
aknx 3buparoTe MydTy. B pesynbTaTi, B panoHi TOpLiB CTBOPIOIOTLCS KinbLEBi NOPOXHWUHMW, YTBOPEHI
NOBEPXHEK TPYOWU i BHYTPIWHIMM MOBEPXHSMW TEXHOMOMYHUX enemeHTiB MydTn (0DOMOHKO i
TEXHONOMYHUMK Kinbusamu). Jani B KinbueBMX NMOPOXHUHAX 3a OOMOMOIOH 3akayaHoro nig TUCKOM
repMeTvka opMyloTb TOPLUEBI YLUiNbHIOBaYi - KifbUEBi NpoKnagku, nokanidylouum nigmydToBui
npocTip. lNicna yboro niagMyTOoBMIA NPOCTIP 3amnOBHIOTL FEPMETUKOM Mif TUCKOM, MOPIBHSAHHMM 3
TUCKOM ycepefauHi Tpyoonposogy. W06 yHWKHYTU YyTBOpPEHHst BM'STUH B CTiHUi TpybonpoBoay, TUCK
3anpecoByBaHHsI repMeTuKa OOMEXYITb 3HAYEHHSIM, MPU SIKOMY CTiHKa Tpybu BTpayvae CTilKiCTb.
Cnoci6 possonse 34iNCHUTU peMOHT TpybonpoBoay 3 NpakTUYHO Byab-sakuM gedektom. Pasom 3 Tum,
npyM TakOMy BUCOKOMY TUCKY 3anpecoBYBaHHs repmetvka B nNigMydToBMM npocTip, rpyba, dka
PEMOHTYETLCS, MPaKTUYHO MOBHICTIO PO3BaHTAXyeTbCA (MoYMHae npautoBaty O6e3 TuUcky), a BcCe
HaBaHTaXeHHA nepeHocuTbCs Ha MydTy. Lle mMae ceHc Tinbku y BMNagKy PEMOHTY HAaCKpIi3HOro
AedekTy B ymoBax Buxody MpPOAYyKTy 3 Tpybonposogy. Y pasi peMOHTY KOpo3iiHux gedektiB abo
nepeBefeHHs TpybonpoBoay B Oinbll BUCOKY KaTeropito, HaAMipHO BMCOKWIA TUCK B NigMydTOBOMY
npocTopi NPMBOAUTL [0 HeemEeKTUBHOrO BUKOPUCTaAHHA MaTepianis MydTu, ska MNOBUHHA MaTu
CcBigomMO O6inbll MiUHY KOHCTPYKLitO i 3aranbHOro 3HWKEHHS SIKOCTi pOOIT 4yepe3 HeonTMMarbHe
BUKOPUCTaHHA pecypcy i HeBMUNpaBAaHO BUCOKUM HABaHTaXXEHHAM Ha KinbLeBi 3BapHi LLBK

Bigomun cnoci6 pemoHTy aedekTHOi AinsHku TpybonpoBody, WO 3HaXOAUTbCA Mif TUCKOM
(maTeHT Ykpainm 77931). MNMpakTtuyHa peaniszadis cnocoby onucaHa B N'BH B.3.1-00013741-12: 2011
"MaricTpanbHi rasonpoBOAM, PEMOHT AyroBMM 3BapltoBaHHAM B ymoBax ekcnnyaTtadii”. Cnocib
3iNCHIOITb HACTYMHUM YMHOM. 3 OBOX CTOPIH Ae(EKTHOI AiNSIHKM BCTAaHOBMNIOKOTH TOHKOCTIHHI KinbLs,
BUCOTY SKMX BUOUPaAOTb PiBHY MakCUManbHOMY MEPEBULLEHHIO LWIBa TpybonpoBoay B Mexax AiNsHKY,
fKa peMOHTYeTbCcsd. [licns uUbOro, Ha BCTAHOBMAEHUX TOHKOCTIHHUX KifbUAX MOHTYOTb YacTUHU
pO3pi3HOI PemMOHTHOI MydTW. Y 3aranbHOMYy BMMNaaKy, PeMOHTHa MydTa cknagaeTbCcsd 3 OBOX
HaniBOGOMOHOK AOBXMHOK, PIBHIN BiACTaHI MK AanbHIMU TOPUAMUW TOHKOCTIHHUX JOOATKOBUX Kineupb.
YacTMHM peMOHTHOI MydhTU CUNBbHO NPUTUCKAKOTb OO0 TOHKOCTIHHUX [OAaTKOBMX  Kineub,
posTalwlyBaBLUX TOpLi MydTU Hag TopusMW [OOAaTKOBMX Kineub, MNiCAs YOro YacTUHW PEMOHTHOT
MydTV 3BapOOTh Mk COGOH MO3OOBXHIMW LUIBaMu, HE TOPKaK4YUCb AYrow CTiHkM Tpybonposogy. 3
OOKy 30BHILLHIX TOpUiB My(pTU 3 3a30pOM BCTAHOBSIIOKTb TEXHOMONIYHI KiNbLs, WO CKNagalTbes 3
[OEKINMbKOX YacTWH, siki 3BaplolOTb MO3O0BXHIMM LIBaMu ©e3 TopkaHHA Ayroto Tina Tpyou. [licna
OXOMNOKEHHs HarnmnaBfeHoro mMeTany 3BaploloTb KiNbLEBi LWBKW, SKMMU NPUBAPIOTL Topui MydTH,
posTawoBaHi nig HMMW TopuUi TOHKOCTIHHMX A00aTKOBUX Kineub i BHYTPIWHI Topui TEeXHOMOTYHUX
Kifneub 00 TpybonpoBoAy B 3a30p MiX HMMU, 3a0e3nevyoum TMM CaMuUM repMeTUYHICTb NigMydTOBOro
npoctopy. licna 3akiH4eHHs 3BaploBanbHUX POBIT, NigMYydTOBUI NPOCTIP 3anOBHIOKOTLCS BiJOMUMMU
crnocobamn Macol, sika camoTBepaie, Ky NogatTb MNig po3paxyHKOBUM TUCKOM. Cnocib edeKkTMBHMN
npu pemoHTi TpybonpoBsogiB Benukoro piameTtpy. BiH gossonse 36inbwWunT MILHICTE  AiINAHKK
TpybonpoBoAy, O PEMOHTYETHLCS.

BcTaHoBNEHHA 0OOOMOHKM MyddTU Ha TOHKOCTIHHUX KiNbUAX [JO3BONSIE CTBOPUTM MiHIMAnNbHO
MOXIUBY MMOUHY NiAMypTOBOro NpocTopy, sika BU3HAYAETLCS BUCOTOK Banuka No3fgoBXHLOIO LiBa
Tpyou, sika pemMoHTyeTbcs. KOHCTPyKUis 3BapHUX TOPUEBMX YLIiMbHIOBAYiB rapaHTye HagiiHy
repmMeTUYHICTb NigMydTOBOro NPOCTOPY i AO3BOSISIE 3anpecyBaTh Macy, sSka camoTBepaie, i3 3agaHnm
Tuckom. Pasom 3 Tum, cnocib mae obmexeHe 3acToCyBaHHA ANS MNiOBULLEHHS MILHOCTI OiNsiHOK
TpybonpoBogiB BigHOCHO HeBemnukoro giametpa (100-200 mm) yepe3 BiOHOCHO HEBMCOKUX 3HA4Y€Hb
MOoAyns NPY>KHOCTI MaTepiany, LWo BUKOPUCTOBYETLCA NS (POPMYBaHHS NigMyTOBOro Lwapy.

TeopeTnyHo, AOMOITUCA NiABULLEHHS €DEKTMBHOCTI NOCUNEHHS TPYOM BiAHOCHO Manux diameTpis
MOXIMBO LUNSAXOM 3MEHLUEHHS] TMMOMHM MiaMydTOBOro NpocTopy, 30iNbLUEHHSA TOBLUMHU CTiHKM
MydpT abo nigBuLEHHS MOAYNS MNPYXHOCTI PEYOBUHW, LIO BUKOPUCTOBYETHCS AN 3aMOBHEHHS
nigMydgptoBoro wapy. OgHak MiHiManbHa rmmnbuHa nigMydTOBOro Lwapy OOMEXYeTbCS BUCOTOH
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Banvka No3doBXHLOrO 3BapHOro LWBea, 3iwnidoByBaTn KM 3aBOPOHEHO ICHYHOUMMU OOKYMEHTamu,
O pernameHTyloTb MOPSOOK PEMOHTY MarictpanbHux TpybonposofiB BUCOKOro Tucky. Moaynb
NPYXHOCTi KOMNayHAiB, SKi BUKOPUCTOBYIOTLCA ANSA 3anOBHEHHS MigMydTOBOro NpocTopy, 3a3su4an
3HaxoguTbcs B Mexax 40-100 Mla, wo € HepocTaTHIM AnNs pemMoHTy Tpyb BiQHOCHO Mamnoro
piameTpy. Mogynb MNpYXHOCTI peyvyoBUHM MOXe OyTM NiABULLEHWUIA BBEAEHHSIM B HUX crieuianbHUX
MOPOLLKOBMX HanoBHIOBaYiB. [lpy uUbOMYy MOAYNb MPYXHOCTI 3aTBepainoro KomnayHaa 3
HaMoBHIOBAa4YeM BWU3HAYaETbLCA MPOLEHTHMM BMICTOM HamnoBHioBaYa. [lpu 36iMblUEHHI YacTku
HaMnoBHIOBa4a, MoAyrb MPY>XHOCTI KOMNayHOHOro wapy nigMyd@ToBOro nNpocTopy 3pocTae, ane npwu
LIbOMY 3pOCTa€ MOro LWiNbHICTb | B'A3KICTb. Lle BUKNukae cknagHOCTI NpM 3anpecoByBaHHI KomMnayHaa
3 HaMoBHIOBaYeM Y BY3bKi 3a30pu nigMydToBoro npoctopy. KpiMm Toro, 3a paxyHOK BEMNWKOro 4dacy
po3noainy B'A3koro komnayHga B obcarax cknagHoi opMu, SKMMKU € TOpLEBI yLLinbHIOBaYvi MydT, B
npoueci noniMepusauii BigOyBaeTbCA YaCTKOBE 3HWXKEHHS TUCKY B nigMydToBOMY npocTtopi. Lle
Npu3BOAMTL A0 MOTPLUEHHA PO3BaHTaXeEHHA Tpybu, ska PeMOHTYETbCHA. TOMy, 3BMYAMHO, cKnaj
KoMnayHga BubupaloTb BUXOOSYM 3 KOMMPOMICY MDK WOro B'A3KICTIO i MOAyNnem MNpPYyXHOCTI.
KomnayHam, wo matTb NigBuLLEHMIN MOAYIb NPYXHOCTI (BUWwe 500 MlMa) gopori i ManogocTynHi.

Bimomnii cnocié nocuneHHs TpybonpoBoay 3a AOMOMOrord MydT 3 BHYTPILLHIM 3anOBHEHHSAM
(naTeHT Ykpainm 98601), Lo € NPOTOTUMNOM 3asIBIIEHOT KOPUCHOT MoAeni.

Ha ginsiHky TpybonpoBoay, sika nigCuntoeTbCs, BCTAHOBIIOKTb TEXHOMONYHI eneMeHTn MydTu, sKi
nicns ckpinneHHs Mk coboto Bigomumn cnocobamm, Hanpuknag, 3BaploBaHHAM, YTBOPHOKOTbL HABKOJIO
Tpyon 3aMkHYTy 000moHKy. llicns uboro 00OMOHKY BUPIBHIOKTL BIQHOCHO Tpybwu i repmetmsytoTb i
Topui. Ana 3abe3neyeHHA PiIBHOMIPHOI MMMOMHKU NiAMY(TOBOro NpoCTopy, YacTUHU MYdPTU MOXYTb
36upaTtuncsa Ha TEXHOMOTiYHMX KinbLUsAX, MonepeaHb0 3MOHTOBaHUX Ha Tpybonposogi. [Ansa repmeTumsadii
TOpLIB MydhTH MOXeE BUKOPUCTOBYBATUCS 3BaptOBaHHA abo iHLWi Bigomi cnocobu.

lMicna repmeTmsauii ropuis myd T, Tpybonposig i MydTy B 30HIi NpoBeaeHHs pobiT nporpiBatoTb
BigOMMMK cnocobamu, Hanpuknag, 3a [ONOoMOrok iHAykTopa abo 30BHIWHBOro mKepeni Tenna.
Mporpie Tpyou i MydTW 34INCHIOTL A0 TEMMepaTypu, WO MNepeBULLYE TemnepaTypy MiaBneHHs
MeTany abo cnnaBy, ane MeHLUOK, HiXX TeMnepaTypa noro kuniHHs. lNMicns uboro, Yepes 3asganerigb
npopobneHi B MydTi oTBOpM, NiAMYdTOBMIA MPOCTIP 3aMOBHIOWTL PO3MNfaBNeHnM meTanom abo
CMraBoM, MPOAOBXYKOYN NpOrpiB Tpyou i MmydTu. lNicna 3anoBHEHHS NiAMydTOBOro NPoOCTopy, TUCK
posnnaBneHoro meTany abo cnnaey nigHiMalTb [0 3a4aHOro 3HAYEHHs, MiCrst 4Yoro nporpie i
nofanblue HarHiTaHHsa po3nnaeneHoro metany abo cnnaey MpunuHATb. B akocTi metany abo
cnnaBsy Ans 3anoBHEHHA MiAMY(TOBOr0 NPOCTOPY MOXE BUKOPUCTOBYBATUCS CBUHELb, ONOBO abo ix
chnnasu, WO MaloTbh HU3bKY TeMNepaTypy NiiaBneHHs i BUCOKUIA MOAYrb NPYXXHOCTI.

Cnoci6 gossonsie eeKkTMBHO nocunutu TpybonpoBig siK BEMMKOro, Tak i Manoro fiametpa 3a
paxyHOK BeNnuKOro monayns npyxHOCTi maTtepiany nigmydrTosoro wapy. Pasom 3 Tum, npu noro
BUKOPUCTaHHI BUCYBalOTbCA MiABULLEHI BUMOMM 00 TOpPUEBUX YL iNbHIOBAYiB, $Ki  NOBUHHI
3abesnevyBaTt¥ npauesgaTHICTb NPU BUCOKIM TemnepaTypi NpOTAroM BCbOro 4Yacy ¢opmyBaHHS
nigMydgToBoro wapy. B pgaHomy Bunagky, Hambinblw MNPUAHATHUM MOXHa BBaXaTu TOpLEBUN
YLiNbHIOBaY, OTPMMaHUIN B pe3ynbTaTi 3BaploBaHHsi TEXHONOMYHUX ENEMEHTIB My T 3 Tinom Tpyou.
MpoTe y psAai Bunagkie, 3BaptoBaHHA MydTu 3 Tpybor Moxe OyTn HebaxkaHuMm. BukopucTaHHs
TOpLUEeBMUX YLUINbHIOBaYiB 3a NPUKNaAOM TeXHIYHUX pilleHb No nateHTax YkpaiHn 72840, 75859,
81894, 81895 TeopeTUYHO MOXINMBO, OAHAaK BUMAarae 3acCTOCYBaHHS [OPOrMX TEPMOCTINKUX
KOMMayHAiB i repmMeTukiB, SKi MalwTb, SK MNpaBWio, BiAHOCHO BENVKWA Yac noniMepwusauii, LWwo
Np13BOAWTL A0 30iNbLUEHHSA TPUBANoCTi pobiT 3 nocuneHHsa Tpybonposogis. Kpim TOro, BUKOPUCTaHHSA
KOMMayHAiB OOMeXye MOXIMBOCTI LWOAO BUMPABIIEHHS MOMMUIIOK, MOXIMBUX MPU MPOBEAEHHI
npakTuyHmMx pobiT 3 nocuneHHs TpybonpoBody i YCKNaOHIOE HEPYWHIBHWUA KOHTPOMb SKOCTI
dopMyBaHHSA TOPLUEBUX YLLINbHIOBaYIB.

B ocHoBy KopucHOi mogeni nocrtaeneHa 3agada PO3LUMPEHHSA TEXHOMOTMYHUX MOXITMBOCTEN
nigpo3ainie, WO 34iACHIOTE PEMOHT TPYOONPOBOAIB, MIABULLEHHS] SKOCTI PEMOHTY i CNpOLLEHHS
npoLecy NocuneHHs Tpyou 3a JOMOMOroK NasiHo-3BapHUX MyPT 3@ paxyHOK BUKOPUCTaHHS AN
OopMyBaHHsi TOPLEBMX YLUiMbHIOBAYiB po3nfaBneHoro Metany abo cnnasy. Lle possonutb
3[eleBUTM PEMOHT, CMPOCTUTM nNpouec HEepyMHIBHOrO KOHTPOMK CopMOBaHUX TOpLEBMUX
YLLiNbHIOBaYIB i YHidiKyBaTU psif, onepadin no MydToBOMY NOCUINEHHIO Tpybonposoay.

MocTaBneHa 3agjava BUPIWLYETLCS TUM, WO Y CNOCODI pEMOHTY AiNsAHKM TpybonpoBoAy B yMOBaXx
ekcnnyarauji, Wo nonsdrae B BCTAHOBIMEHHI HABKOMNO 3a4aHOoi AINAHKM TpyOu 3aMKHYTOi OGOMOHKU-
MydbTH, SKa CKITA4a€eTbCs 3i CKPINNIEHNX MiXk cobot YyTBOPHOHUYUX MYAITY TEXHOMONMYHUX €MEMEHTIB 3i
CTBOPEHHSIM  KiflbLIEBUX MOPOXHMH B pParoHi TopuiB MydTh, YTBOPEHUX TMOBEPXHE Tpyou i
BHYTPILWHIMM MOBEPXHAMM TEXHOSOrYHMX eneMeHTiB MydTH, 3 nogarnbLllol repmeTusalicto Topuis
MydTH, po3irpiBoM MydTM | 3aMOBHEHHAM YTBOPEHOro MigMydhTOBOrO MNPOCTOPY OCHOBHUM
posnnaBneHumM meTanom abo cnnaBoM, WO MOAAETbCA N4 3agaHMM TUCKOM, 3 MoJanbLunM
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OXOMNOMKEHHSAM MYMTW, BIONOBIAHO OO KOPUCHOI MoAeni, nonepeaHb0 3 ABOX CTOPiH AedeKTHOI
AiNSAHKN BCTAHOBIIOTb PO3PI3Hi KinbLs, MO OQHOMY 3 KOXHOro 60Ky, NpU4oMy YacTUHW Kineub npu
YCTaHOBUi 00XMMawTb Ha TpybonpoBoOAi i 3akpinmolTb, MNiCAsS 4YOro Ha Kinbuss CUMETPUYHO
BCT@HOBMIOIOTb YacTMHM OOONOHKKU, OOBXMHA SAKOI NMepeBUyE BiACTaHb MiX 30BHILLIHIMW TOPUAMM
PO3pi3HNX Kineub, MiCNs Yoro YacTMHU OBOMOHKN NPUTUCKAKTb 4O Kineub i CKpinmTbh Mk coboto,
pani 3 o00ox CTopiH OOOMOHKM BCTAHOBMNIOKOTH TEPMOCTIKY MNPOKMaAaKy, 3a [OOMOMOroK  SKOi
repmeTn3ytoTb NPOCTIP MiXX TPYOOLo i TopusiMn MyddTH, MICAsS LbOro 3 ABOX CTOPiH 060M0HKN 36upatoTb
YacTUHWM CKNagoBux naHuiB, AKi CTAryloTb MK COOO, MPUTUCKaKYM TEPMOCTIKY MpoKnagky Ao
TopuiB mMydTn, Aani obonoHky 3 60Ky TopuiB nporpiBalTb A0 TemnepaTtypu, WO MepesBuLLye
TeMnepaTypy NnaBfeHHa AoAaTkoBoro metany abo cnnaBy, MiCrs 4Oro NOPOXHWHW 3 ABOX CTOPIH
MyPTH, YTBOPEHUMMU KifbLLEM, CTIHKOI TPYOM, MydTOI i MaHXETOH, 3aMNOBHIOKTb Yepes3 TEXHOMONYHI
OTBOpY pO3MnfaBneHMM [oAaTKoBMM MeTanom abo cnnaBom, Aani TemnepaTtypy TopuiB 0BOMOHKU
3HWXKYIOTb, a besnocepefHbO nepeq  3anoBHEHHAM  MiAMY(TOBOro MNPOCTOPY  OCHOBHUM
po3snnaeneHMM MeTanoMm abo cnnaeBoMm, BCO My(Ty nporpiBawTb A0 Temnepatypy, 6inbLiol
TemnepaTypu NIaBfeHHsT OCHOBHOrO MmeTany abo chnnaBy, ane MeHLWOi TemnepaTtypy MnnaBrieHHs
AofaTtkoBoro Metany abo cnnasy.

MponoHoBaHuIM cnocid nocuneHHst TpybonpoBoAYy 34IACHIOTL HACTYMHUM YMHOM. 3 ABOX CTOPIH
pPEMOHTOBAHOI AinsHKM TpybonpoBody BCTAHOBMIOKTL PO3pPi3Hi Kinblsi, MO 0Q4HOMY 3 KOXHOro GOKy.
YacTuHM Kineub Npu ycTaHOBLi 0OXMMatoTb Ha TpyOonpoBogi i 3'eAHy0Tb MK coboto, Hanpuknag,
3BaploBaHHsAM. [ani, Ha KinbUsX CMMETPWYHO BCTAHOBIIOKTb YacTWMHIi OBOMOHKW, OOBXMHA SKOI
nepesBulye BIiACTaHb MK 3OBHILLIHIMW  TOPUSIMM  PO3pPi3HMX Kineub. [licna BCTaHOBMEHHS i
BMPIBHIOBAHHS, YaCTUHW OBOMOHKM MPUTUCKAOTb A0 Kineub i repMeTUYHO CKpIinmTb MK coboto
Bigomumn metogamu. Jani 3 koxHoro 6oky mydTn gani 3 060x CTOpiH OBOMOHKM BCTAHOBMIOKTb
TEPMOCTINKY MPOKNaaKy, 3a AONOMOrOI0 SIKOI repMeTu3yroTb NPOCTIp MiX Tpyboto i Topuamn mydTu.
Micna uboro 3 OBOX CTOpPiH OOOMOHKM 30MpaldTb YaCTUHWM CKMagoBUX (hnaHuUiB, SKi CTAryOTb MiX
coboto, npuTUcKao4M TePMOCTIKY Npoknagky Ao TopuiB MydTn. dnaHui MoxyTb 6yTU pisHUX BUAIB,
30KpeMa, y BUrngagi, onucaHomy B nateHTi nateHTax YkpaiHu 72840. Micna BcTaHOBMEHHS donaHuiB i
HadinHOT repmeTmsauii MydTH, KinbueBi NOPOXHMHM 3 OBOX CTOPIH MyddTW, YTBOPEHI PO3Pi3HMMMU
KiNbLAMMW, TEPMOCTINKOI NPOKNaakoto, Tpybot i 060NOHKOK MydTH, 3aMOBHIOKTE Yepe3 TEXHOMOTIYHI
OTBOPW pO3MnaBfeHMM JoAaTKoBMM MeTanoM abo cnnasoM. icnsa 3akiHieHHs repmeTm3adii My,
Tl TemnepaTtypy 3HWXYIOTb, B pe3ynbTaTti 4Yoro oopMyloTbCs repMeTUYHI TopLeBi yulinbHoBaui. dani
BClO MydhTy NporpiBaloTb 4O TemnepaTtypu, BinbLioi TeMnepaTypu nnaBrieHHss OCHOBHOIO meTany abo
cnnaey, ane MeHLWOoi TemnepaTtypu MNnaBneHHs [04aTKOBOro metany abo cnnaey, nicnst 4oro
nigMydTOBUI NPOCTIP 3aMOBHIOWTbL OCHOBHMM PO3MiaBreHnM metanomM abo cnnasoM, Lo NoaaeTbes
nig 3agaHuMm TuckoM. licnga 3anoBHEHHS NigMydTOBOro NpoCcTopy, MydTy OXONO4XYHOTb NPUMYCOBO
abo BOHa ocTurae nNpupoaHMM LWnaxoM. PraHui pa3om 3 KpinfeHHAM MOXYTb OyTW OEeMOHTOBaHi
nicns 3akiHYeHb repmeTm3adii Topuis Myd Ty 4ogaTKOBMM MeTanom abo cnniaBoMm.

3 ypaxyBaHHAM TOro, Wo nigMydTOBUA MPOCTIP 3aMOBHIOTbL PIAKMM pPO3MMaBfeHUuM MeTarom
abo cnnaBoM, KOHTPOSib MOro po3nofiny no BCbOMYy 00'eMy MoOXe OyTU 3OIMCHEHUA aKyCTUYHUM
mMeTogoM. pu LbOMYy 3 ypaxyBaHHAM BUCOKOI TemnepaTtypu MydTH, WO OOMEXYe BUKOPUCTAHHS
TPagUUINHMX N'€30E€NEKTPUYHNX OaTUYUKIB 30YIKEHHA aKyCTMYHOI XBWUIM, KpallMM € 3acTOCYBaHHS
eneKTpoMarHiTHO-akyCTUYHOrO MeTOAly KOHTPOIIO.

3anpecoByBaHHA po3nraBneHoro metany abo cnnaey B KifbLUEBi MOPOXHWMHKM i nig MydTOBMN
npocTip Moxe OyTuM 3dincHeHa BigomMumMuM crnocobamu, Hanpuknaz, 3a [[OMOMOrow  LUNpULiB,
OCHalLleHUX Harpisa4amu.

CyTb KOPUCHOT MOAESi MOSICHIOKTb KPECMEHHS.

Ha dir. npegcrtaBneHo pAinsHKy TpybonpoBoAy 3 BCTAHOBMNEHOK HAa HbOMY MNasHO-3BapHOI
mydToo. fe: 1 - Tpybonposig, 2 - obonoHka mydTv, 3 - nigMydTOBUA MpOCTip, 4 - Kinbuesa
NOPOXHMHA, 5 - po3pi3He KinbLe, 6 - 3BapHUA WOB, 7 - WwWnpuumn, 8 - Harpisaudi, 9 - gogaTkoBUI MeTan
abo cnnas, 10 - ocHoBHUI MeTan abo cnnas, 11- TepMocTiika npoknagka, 12 - cknagoBoi dnaHeup,
13 - KpinneHHs naHueBoro 3'eqHaHHS.

BukopucTaHHst po3nnaeneHoro metany abo cnnaey gna repmeTtum3adii TopuiB MydTn JO3BONNUTL
CMPOCTUTM NPOLEC PEMOHTY 3a paxyHOK YHidikauii noro okpemux onepauini. [Anga posirpisy Topuis
MydTV Ta ii LeHTpanbHiA YacTMHKU, a Tak camMo ANs 3anpecoByBaHHSA pO3nraBreHoro metany abo
CMnaBy B KiNbLEBiI NMOPOXHWUHM i MiAMYdTOBUIA NPOCTIp MOXe OyTU BUKOPUCTAHO ogHe obnaaHaHHSs
(ingykTop, wnpuum 3 HarpiBadamu i T.4.). CnnaBu Ha OCHOBi CBMHLIKO LUMPOKO AOCTYMHI, WO [a€
MOXIMBICTb OpraHi3yBaTU PEMOHT MarictpasibHuX TpyOOnpoBOAiB B YyMOBax OOMEXEHOro pecypcy.
Kpim TOro, BukopuctaHHa metany abo cnnaBy Ans hopMyBaHHsS SK TOPLEBMX YLUiNbHIOBaYiB, TakK i
niamMycTOBOrO LWapy, [O03BOMSIE CAPOCTUTM MPOLEC HEPYMHIBHOMO KOHTPOM SKOCTI PEMOHTY 3
BUKOPUCTaHHAM YIbTPasBYyKOBUX METOLIB.
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MponoHoBaHun croci6 Moxe OyTn edeKTMBHO BWKOPUCTAHUN ANS PEMOHTY i NiACUNEHHS
MarictpanbeHUX ra3onpoBoAiB Manoro Ta cepegHboro giameTpy.

®OPMYIA KOPVUCHOI MOJEN!

Cnoci® peMoHTy ginsiHku TpybonpoBoay B yMOBax eKkcrnyaralii, Lo BKIoYae BCTAHOBIIEHHS HABKOSO
3a[aHoi OinsHKn Tpyou 3aMKHYTOI 0BONMOHKN-MYdTH, sika MICTUTb CKpIinmeHi Mk cobol yTBOpPHOOYI
MYdTY TEXHOSOrYHI eneMeHTU 3i CTBOPEHHSM KiNbLEBUX MNOPOXHWMH B pPanoHi Topuisa MydTw,
YTBOPEHNX MOBEPXHEI TPYOM i BHYTPILWIHIMKM MOBEPXHAMM TEXHOMOFMYHMX enemMeHTiB MydTn, 3
noJanbLUOl repmeTmsalietd Topuisa  MydTH, posirpiBoM MydpTW i 3anoOBHEHHSIM YTBOPEHOrO
nigMygTOBOro MPOCTOPY OCHOBHUM pO3NSiaBneHvM meTanom abo cnnaBoMm, WO NoAaeTbes nig
3aJaHvM TUCKOM, 3 NoAanbLlUMM OXOSNOMKEHHAM MydTU, KU BiApPi3HAETLCSA TUM, LLO NONEpPeaHbLO 3
OBOX CTOpPiH AedeKTHOT AiNAHKN BCTAHOBMIOTb PO3PIi3Hi KifbLd, N0 OQHOMY 3 KOXHOro 60Ky, npuyomy
YaCTUHW Kineub MpW yCTaHOoBLi 06XnMaloTb Ha TPyOOMpPOBOAi i 3aKPINMOTb, NICNA YOro Ha KinbLs
CYMETPUYHO BCTAHOBMIOTb YacTUHM OOOMOHKM, JOBXMHA AKOI NEPEBULLYE BiACTaHb MK 30BHILLHIMM
TOPUSAMM PO3PI3HNX Kineupb, NiCns Yoro YacTUHM OOOSIOHKN MPUTUCKAKOTb A0 Kineub i CKpinmoTb MixX
coboto, gani 3 060x CTOpiH 0BONMOHKN BCTAHOBNIOKOTL TEPMOCTIVAKY MPOKMaAKy, 3a OOMOMOro SIKOT
repmeTn3ytoTb NPOCTIP MiXX TPyOOLo | TOpUsiMU MyddTK, NICNS LbOro 3 ABOX CTOPiH 060OHKM 30MpatoTb
YacTUHW CKNagoBux dnaHuiB, ki CTAryroTb MK Co0OO, MPUTMCKaKUM TEPMOCTIKY MPOKMagKy Ao
TopuiB MydTH, gani obonoHky 3 OOKy ToOpuiB nporpiBaloTb OO0 TemnepaTypu, WO MNepeBuLLye
TeMmnepaTypy NnaBfeHHsa AoAaTkoBOro metany abo cnna.y, MiCns 4Oro NMOpPOXHWMHM 3 OBOX CTOPIH
MydTW, YTBOPEHMUMM KiflbLIEM, CTIHKOIO TPYOU, MydOTOIO | MaHXeTO0, 3anOBHIOKOTbL Yepe3 TEXHOMOTIYHI
OTBOPW PO3nnaBfeHuM AOoAaTKOBMM MeTanom abo cnnasom, Adani TemnepaTtypy TopuiB OBONOHKM
3HWXYIOTb, a 0es3nocepedHbO nepes  3anoBHEHHAM  MiAMYdTOBOrO  MPOCTOPY  OCHOBHUM
po3nnaeneHMM MeTanoMm abo cnnaBoM, BC MydpTy nporpiBawoTe A0 Temnepatypw, OinbLioi
TemnepaTypu NIaBfeHHsT OCHOBHOrO MmeTany abo chnnaBy, ane MeHLWOi TemnepaTtypy MnnaBrieHHs
AofaTtkoBoro Metany abo cnnasy.
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