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Beepnenune

[TnacTnkoBbie TPyObl NPUMEHSKOTCS B CUCTEMAX NUTbEBOrO BO-
[OCHabXeHus cBblwe 30 neT 1 foKasanu cBoK 6e30MacHOCTb U
9KOHOMMYHOCTb. 3a BCE 3TO BPeMS YCMELLUHO 3KcnnyaTaunn
CNyYan NPOHWKHOBEHMS B HWX 3arpsi3HAIOLLNX BELLECTB Oblin
KpaiHe pefKn n Habnaanuch TONbKO B YCNOBUAX Crneuudunye-
CKOr0 11 CMMbHOrO 3arpsi3HEHNS OKPYXKaOLLEN Cpefpl. ITH, XOTs
1 € ANHIYHbIE, CITyYal BbIHYXIAKOT HAC 06paTUTLCA K BOMPOCY O
MPOHNLAEMOCTN Pa3NNYHbIX TUNOB TPYOONPOBOAOB NMUTHEBOIO
BOLOCHAOXEHNS.

Mo4 NpOHNLAEMOCTbI0 MOHUMALOT MPOLECChl, B pe3ynbrare
KOTOPbIX XUMUYECKME BELLECTBA 3 NO4YBbI MOTYT MUTPUPOBATh
4yepe3 CTEHKM Tpyb Mnu 3neMeHTbl TPy60NpoBO40B, HANpUMep,
MPOKNaaKu.

Iloka3aHHble npeumyLiecTsa

[TnacTukoBble TPYObl 3apeKOMeHI0BaNu Ce6s Kak 3K0Norn4ec-
K 6e30MacHoe CpefcTBO TPAHCMOPTMPOBKW MUTHEBOW BOAbI,
T.K. NIACTMACCHI, UCMNONb3YEMbIe N1f UX NPOU3BOACTBA, UHEPT-
Hbl B HOPMaSTbHbIX YCIIOBUAX OKpyXatoLLeii cpefpl. OHM He nog-
BEPXEHbl BO3LENCTBUIO 6aKTepUil U rpUBGKOB U He BCTYNaKT B
PeaKLMI0 HUA C KUCNbIMU, HU C LLENTOYHbIMU noYBamu. MNnactuko-
Bas Tpy6a He PXKaBeeT 1 He NMOABEPXKeHa koppo3uun. OHa rubkas,
1 MOTOMY YCTOMYMBA K PACTPECKNBAHWIO U U3NIOMY [aXKe B He-
CTabUIbHbIX TPYHTAX.

HbiMK crioBammn, BO MHOMMX CIy4asx NnacTUKoBbIe TPyObl
paboTatoT nyyLle W Cnyxar Lofblue Tpy6 U3 Apyrux marepua-
N0B 1 K TOMY e 60nee 3hheKTUBHbI C 3KOHOMUYECKOI TOYKU
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3peHns. JT0 MOATBEPXKAAETCS MHOFONETHAM OMbITOM WX WC-
MoNb30BaHUA W JienaeT Ux 6onee MPeanoyTUTENbHbIMUA NpK
CTPOUTENLCTBE TPYGOMPOBOAOB.

Bonpocol, Tpebyrowme 0c060ro BHUMaHUs

B cuctemax nuTbeBOr0 BOSOCHAGKEHUS NEPBOCTENEHHYIO BAX-
HOCTb MMEET COXPaHeHMEe Ka4yecTBa BOfbl: Matepuansl Tpyo
JOJDKHbI 3aLMLLATE BOAY OT J1H00bIX BO3MOXHbIX BHELUHUX 3a-
TPA3HEHUI 1 CaMU He JOMKHbI BNIMATh HA Ka4eCTBO BOAbI. [1po-
HUKHOBEHE B BOZY BHELUHUX 3arpsA3HEHIIA B TON UMW UHOW CTe-
MEeH BO3MOXHO B N06bIX TPY6ONPOBOAHBIX CUCTEMAX — Yepes
NPOKIaLKK, CTEHKN TPY6, a TaKXKe B MEcTax npoTeyek.

Hanpumep, MeTanin4eckue 1 xene3o6eToHHbIE TpyObl Nof-
BEPXEHbl KOPPO3nW NOA BO3LENCTBUEM HEOPraHU4eCcKUX Kuc-
NOT W LWenoYen, B pesynsrate KOTOPO BO3MOXHA UHGUIbTPA-
LS TPYHTOBbLIX BOA B cucTemy. [nacTmkoBble Tpy60ONpPOBOLb
HeyA3BUMbI [ 06bI4HON KOPPO3UK, HO MOTYT BbITb NPOHMLA-
eMbl N5 HEKOTOPbIX OPraHU4ecKnUX PacTBOPUTENEi, ECN KOH-
LIeHTpauMa nocneHux JOCTaTto4HO Bennka. K cyactblo, cnyvan
CEepbe3HOro 3KOMOrNYecKoro 3arpA3HeHns noYs 40BONbHO Pef-
KW 1 NIErKO OMO3HABAEMbI.

B no4Bax ¢ BbICOKUM YPOBHEM 3arpA3HeHWs YrneBofopos-
HbIMW PACTBOPUTENAMU MPOHUKHOBEHWE 3arps3HeHn B TPy6Oy
MOXET TaKXXe NMPONCXOAUTb Yepes 31acTOMEPHbIE YNNOTHEHNS
CTbIKOB, LUMPOKO NPUMEHSIEMbIE B PA3MINYHbIX TUMAX TPYBOMpPO-
BOJHbIX CUCTEM.

Wcnbitanus, nposefexHble Vccnenosartensckum MHCTUTy-
Tom bartens (the Battelle Research Institute), B npouecce ko-
TOPbIX TPY6ONPOBOAHbIE CUCTEMbI UCMbITLIBANUCL NPU 0CO60
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He6aronpuATHbIX YCIIOBUAX — B TPYHTE, MEPeHACHILLEHHOM
3arpA3HAOWMMU BELLECTBAMU, CMOCOOHBIMI MPOHUKATL Ye-
pe3 nnacTuk, — nokasanu, 41o 6bICTPEE BCEro NPOHUKHOBEHNE
NPOMCXOANT WUMEHHO Yepe3 YMIIOTHEHWUS CTbIKOB, NMPUMEHse-
Mbl€ C pa3nuU4YHbIMU TUNAamMu BOLONPOBOAHbIX TPY6. be3ycnos-
HO, B peaNibHblX YCNOBMAX 3arps3HeHne BOAbl BCNeACTBUE
NPOHULLAEMOCTI OYAET 3aBMUCETb OT CEPbE3HOCTY 3arpA3HEHMs
FPyHTa, TWMA 3arpsa3HsIOLLEro BELecTBa, COCTaBa rpyHTa M
CKOPOCTY MOTOKA (1 pa36asrieHns) B Tpy6ax U3 NpOHMULIAEMbIX
MaTepuanos.

PekomeHpauum

Mpu BbICOKOW CTEMEHU 3arpsi3HeHNs NOYBbI HA OfHA U3 TPY6O-
NPOBOAHBIX CUCTEM HE MOXET CYMTATLCH YCTONYUBOW K NPOHU-
LaemocTu. 1o3ToMy HEo6X0LMMO KOHTPONMPOBATH UCTOYHUKM
3arpasHeHns 60 NpoknagpiBath Tpacchl Tpy60NPOBOAOB HA
[0CTaTO4HOM YAAJIEHUMN OT HUX, HE3ABUCWUMO OT TUMA UCMOSb3Y-
emMoro TpybHoro marepmana. B paiioHax M3BeCTHOro unu npem-
nosiaraemoro 3arpsA3HeHns NPOeKTMPOBaHWe BOLONPOBOAHBIX
CeTeli JOMKHO OCHOBbIBATLCS HA TLUATENIbHOM aHanu3e cutya-
uuun. 0co60ro BHUMaHUS Npu 3TOM TPeOYIOT crefytoLime 06bek-
Tbl (HO He TONbKO):

- HedpTe6as3bl U MPOMBbILLIEHHbIE KOMIIEKChI, HA TEPPUTOPMN
KOTOPbIX WMEITCA pesepByapbl U TPy6ONpoBOAbI, Heucnpas-
HOCTb WJIU NPOTEYKA KOTOPbLIX MOXXET MOBJIEYb 32 COOOM 3arpss-
HEHWe NoYB NpPUeratLLnX panoHoB;

- OTCTOMHUKW MPOMBILLIIEHHBIX CTOYHbIX BOA, COLEpXaLux
TOKCMYHbIE XUMUKATDI;

- MecTa cbpoca TBepAbIX 0TXOA0B;

- N3BECTHbIE PANOHbI XMMUYECKOrO 3arpA3HEeHNS.

B atux cny4asx npu npoekTupoBaHu TPy6ONPOBOLHLIX Ce-
Tel Heo6X04MMO Y4UTbIBATb TEXHUYECKME AaHHbIe TPYO U PeKo-
MeHZauuu Npon3BoanTENeN.

BbiBOA

MockonbKy npw NpOEKTUPOBAHWUY U CTPOUTESIbCTBE CETE NUThe-
BOr0 BOAOCHAGXXEHNA NOTEHLMANTbHBIM UCTOYHUKAM CEPbE3HOro
3arpAsHeHns yoensercs 4OMKHOe BHUMAHUE, BEPOATHOCTb BO3-
HUKHOBEHNSA NPo6/IEMbl MPOHKLIAEMOCTY TPYO6ONPOBOLOB KaK WC-
TOYHMKA OMACHOCTU Ans 3L0POBbS HACENEHUs MpeLCcTaBnsercs
BECbMA HE3HAYMTESNIbHOI. B yCNoBUAX CEpbe3HOr0 3arpsA3HeHus
noYBbl BPEAHOMY BO3LENCTBUIO NMOABEPXKEHO BCE, conpuKacaro-
LLIeecs C Heil, BKIKoYas 1 TpyObl AN NUTbEBOr0 BOLOCHAGXKEHUS.
B aTux cny4asx nepsooYepesHbIM 3LeCh LODKHO CTaTb NPOBeje-
HWe MeponpuATWiA N0 JIMKBUAALMN 3aTrPA3HEHUS OKPYXXAKOLLEn
cpefpl. K cyacTbio, Takue ycnoBus BCTpeyarTes Hevacto. Cneao-
BaTenbHO, B N0AABNALLEM 6OMbLUNHCTBE CNYy4aes NIacTUKOBbIE
TPYOONPOBOAHbIE CUCTEMbI MOMYT MCMOMb30BATLCA /1 TPAHC-
NOPTUPOBKM NUTLEBO BOAbI KK 3KOHOMUYECKN 3CD(EKTUBHbIE
1, K TOMY Xe, 04eHb 6e30MacHble.
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