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OBOIPEB KPOBJI U BOAOCTOKOB

OpfHoW 13 OCHOBHbIX NPO6IeM 3KCrTyaTaLumn KpoBesb B 3MMHIWI Nepuog ABnfeTca obnegeHeHve
BOZOCTOUHbIX Xeno6oB. Pa3pyLianch, OHM CTaBAT nepef He0OXOAUMOCTbIO YaCTOrO PEMOHTA BO-
[IOCTOKa, MCMOPYeHHbIX $pacafioB 1 HABECHBIX MHXKEeHepHbIX KOMMyHrKauuin. Cuctema oborpesa
BOJOCTOKOB Ha OCHOBE camMoperynupyoLierocs rpetouiero kabena UHC-25 npefHa3HayeHa ans
obecneyeHns CTOKa TasblX BOA C KPbIWW Y NPENATCTBOBAHMA 06pa3oBaHMI0 NeAsHbIX HAPOCTOB.
CricTema ABNAETCA ONTMMAJIbHBIM pelleHreM Npobiem 3MMHel SKCriyaTaLuy KpOoBv 1 BOROCTO-
KOB — HafeXHoW, SHeprocbeperatoLelt, JONTOBEUYHON.

Hackonbko 3¢ dpeKTMBHbIM OyaeT 060rpeB KpbiluK, 3aBUCUT OT MPOPeccMoHan3ma npoeKTUpoB-
LLIMKOB Y MOHTaXXHUKOB. [pyr pacueTe 1 MOHTae HEO6XOAVIMO YUUTbIBaTb KOHCTPYKLIMOHHbIE OCO-
6eHHOCTM KPOBIU, BOLOCTOKOB. HeKBanMpuLMpoBaHHbI NepcoHaJs, OTCyTCTBME OMbiTa B NPOW3-
BOZCTBE NoA06HbIX paboT MOTFyT NPUBECTM K TOMY, UTO KabesnbHas crctemMa 060orpeBa BOLOCTOKOB
6ynet paboTatb HeapdEKTUBHO, bonee Toro, HempPaBUIIbHbI PACYET NMOTOKOB TasiblX BOL MOXET He
YMEHbLUUTb KONIMYECTBO COCYNEK, a YBENNUYUTb ero!

Cyu.|eC'rBye'r ABe NPUYNHbI oGneAeHeva KpoBnun:

1. Tak Ha3blBaemas «Tennaa KpoBA» — MI0X0 U30AMPOBaHHAA KPOB/A, UMeloLLasa TeMonoTepu.
Ha Hel faxe npu oTpulaTenbHbIX TemnepaTypax CHer TaeT U BOAA, CTeKasA B XONOAHble BO-
AOCTOKU, 3amep3aeT, 06pasys cocynbku. OCHOBHbIM CMOCOOOM pelleHna AaHHON Npobaembl
ABNAETCA yTenneHme KpoBun. YCTaHOBKA KabenbHOW cucTeMbl 060rpeBa BOJOCTOKOB PELLNT
npob6nemy obpasoBaHuA Hanepen n cocynek. OgHako 1o 6yaeT 6opbba ¢ nocneacTBUAMY, a
He C MpUYMHOI obnefeHeHNA. B nobom criyyae, xopollee yTerjieHne KpoBnu caenaet paboty
cncTeMbl 060rpeBa »KenoboB 3HaUNTeNIbHO 6onee SKOHOMUYHON, Befib TOrAa He NoTpebyeTca
ee paboTa Npw oTpuLATENbHbIX TeMNepaTypax.

2. Ce30HHbIE 1 CYyTOYHbIE Nepenabl Temnepatyp. [laxe ecnm KpoBnA rPaMoTHO CMPOEKTMPOBaHa
1 BbIMOJSIHEHA, Ha HE MPOUCXOANT TaAHWE CHera Mnof, BO3[eNCTBMEM COTHEYHOrO Tensia npwu oT-
priLiaTeNbHbIX TemnepaTypax, BCIeACTBYE Yero Tanas Bofa, Monajan B Xonof4Hble BOAOCTOKY,
3amep3aet. YTo ycyrybnaetca npu nepexofe Temnepatyp U3 MuHyca B miiocC.

OnpepeneHue 30H o6orpesa:

[MaBHbIM MPUHUMNOM NpU onpefeneHny obnacten yKnagku HarpeBaTenbHOro Kabensa ABnaercs
obecrneyeHrie CToKa TanblX BOA, AN1A Yero HeOOXOAUMO MPOJSIOXKUTL CaMOPEryNPYIOLWNACA Ka-
6enb B xenobax, BOLOCTOUHbIX Tpybax, eHoBax — MecTax Hanbonee BepOATHOro 06pa3oBaHUs
Haneau. O6wwan AnvHa Kabens Ans cUcTeM aHTMOGNeJleHeH VA onpefenaeTcs CyMMapHbIM Konnye-
CTBOM COCTaBHbIX 3/1IEMEHTOB KpblILLK, KOTOpble Heobxoarnmo oborpesartb.

Ecnu ckaT KpbiLy JOCTaTOYHO KPYTOW U eCTb BEPOATHOCTb TaBMHOOOPA3HOro CXOAa CHera v nbaa,
TO Heob6XOoAMMO YCTaHaBMMBaTb CUCTEMY CHerosafep»aHus. B aTom cnyuyae ectb cmbicn nposo-
XWTb Kabenb 3MeNKon Mexay KPOMKOW KPOBNU 1 CHero3afdep»artenieM. BbicoTa 3meiku 3aBucnT
OT LUMPUHDBI KapHK3a.

Ecnun Takon BEPOATHOCTN HET, TO MOXXHO OrpaHNYNTbCA TONTbKO O6OFDEBOM »Kenobos 1 BOAOOCTO-
KOB.



Pacuet KonunuecTBa rpeioLiero Kabens B BOGOCTOUHbIX Tpy6ax.

KonunuectBo rpeiouiero kabens Heo6xogMmMoro Ana oborpesa BOAOCTOYHON TPY6bl 3aBUCUT OT
AnameTpa TpyObl, ee ANuHbI, KONMYeCTBa 1 ANViHbI N3rM6oB (KoneH) TpyObl, BCTPOEHHON B JIOTOK
UM NPYIMbIKAOLLEN BOPOHKN, HAIMUMNA OTBOAA BOAbI MyTEM ApeHaxHOI TPYObl HENOCPeACTBEHHO
B KaHaNM3aLVOHHbIV KOJINEKTOP.

1-rpetowmin  Kabenb, 2-BopocToyHas Tpyba, 3-Tpoc,
4-5-6-7-kpenneHue, 8-rodppa.
Lk.Tp.=(H3a+XLkoneH+3.8*DBopoHKU+LBOgOMETA+LA
peHax)*1.05

lne:

LK.Tp.- o6Lan gnviHa rpetowero Kabens B Tpy6e

H3pn- BbicoTa 3gaHuA

YLKoseH- cymMapHas AJivHa U3rnboB KosneH

DBOpPOHKM- AraMeTp NprMbIKaloLLE BOPOHKN
LBoiomeTa- KonmyecTBo Kabensa Heobxoanmoro Ha 060o-
rpeB BOZOMETa nepef BOPOHKOMN. O6bIYHO NpUHUMAETCA
paBHbIM 1.5 meTpa.

LopeHax- AnvHa fpeHa)xHoW Tpy6bl fo rny6uHbI 3aneraHmsa B 1.2 meTpa

1.05- 3anac kabens 5%

Lk.kenoba.=Lxxeno6a*1.05*N

[oe:

Lk.>kenoba. — obLee KONMYecTBo rpekoLlero Kabens

L>xeno6a — gnuHa »enoba

1.05 - 3anac rpetouiero Kabens

N — KonmuecTBo HATOK rpetoLlero Kabens B 3aBUCMMOCTY OT njioLaaun sogocbopa.

Mpwn nopkoYeHU camoperynunpylolleroca Kabena HemocpecTBEHHO B pacnpefenvTesbHyio
KOpPOOKy K MONyYyeHHOW AnuHe fobaBnAeTcA paccToAHUe [0 pacnpepesiuTesisHol KOpooKu n
300 MM Ha pa3fenky camoperynupytolleroca kabens.

PacueT KonimyecTBa rpeollero Kabensa B eHAOBE U B MeCTax NPUMbIKaHUA KPOBIU K BEPTU-
KaNibHbIM CTeHaM.
1-KpoBenbHOe MoKpbITUe, 2-3-4-KpenseHune, 5-rpetowun
Kabenb.

Ob6orpeB eHOBbl HEOOXOAUMO BbIMOMHATL Ha 2/3 ee 06-
wen anunHbl. O6bIYHO 060rPEB BbINMOMHAETCA B 2-4 HATKN B
3aBUCMOCTY OT WMPUHBbI EHAOBBI U MowWaay Bogocbopa
Ha NPYIMbIKatoLLe MOBEPXHOCTH.

Mpwv nnowaan Bogoc6opa Ao 5M2 Ha 1 MOTOHHbIN METP eH-
[OBbl JOCTaTOYHOWN MOLHOCTbIO cunTaetca 50 Bt/m — Te.
[IBe HUTKW rpeloLLero Kabens.

Mpwv yBenuyeHumn nnowanm Bogocobopa fo 25mM2 Heobxo-
VMO yBenmnyeHne MowwHocTn oborpesa go 100 B1/m — T.e.
YeTblpe HUTKM rpetoLLero Kabens.

LK.KanenbHuk.= LkanenbHnk*1.05*N



loe:

LK. KanenbHWK. — obLiee KONMYeCTBO rpetoLLero kKabens

L KanenbHWK — ANnHa KanenbHUKa

1.05 - 3anac rpetouero Kabens

N — KonimuecTBo HATOK rpetoLLero Kabens B 3aBUCMMOCTY OT KOHCTPYKLUW KanenbHUKa.

Mpu nogkmoYeHny camoperynupyelleroca Kabena HemocpefCcTBEHHO B pacnpefennTenbHyio
KOPOGKY K MoJly4eHHON LiMHe A06aBAAETCA PacCTOsHME [0 pacnpefenuTenbHo Kopobku n 300
MM Ha pa3faenky camoperynupytowerocs Kabens.

PacueT KonuuecTBa rpetolLero Kabens yknagbiBaemMmoro «3meiiKoii» Nno Kpa KpoBnau nepen,
KanesibHUKOM.

___[inAa Toro uTo6bl MPeAOTBPATUTL CMON3aHNe Macchl JibAa U CHera
yepes KaneJjibHNUK U JNIOTKN peKoOMeHOYyeTCA BbIMOJHATb o6orpeB
Kpas KpoBJM Ha paccToAHue okoso 400-500 mm OT Kpad cBeca, a
TaK e MPUMEeHATb CUCTEMbI CHero3agepKaHusA.

Kow» ¢ warom 100-150 mm.

Dﬂ O6orpeB 3TOW YaCTU KPOBJW, BbIMOJHAETCA, KaK MPaBUIO «3Meli-

[ Lk.3menkn=S/Q*1.05
loe: S - nnowagb oborpeBaemoli noBepxHocTH; Q — war 3menku; 1.05 - 3anac rpetoLero Kabens

Taknm 06pa3om, pacxop npw wupriHe oborpesa 500 Mm 1 ware 100 MM Ha OAUH MOTOHHBIN METP
KpoBnu cocTaBuUT 10 MeTPOB rpetoLlero Kabens.

Matepumanbl gns KpenneHus Kabensa Ha KpoBJe 1 B BOJOCTOKax:
MoHTa)KHasA neHTa:

Tpoc cTtanbHoOM:

MydTbl n camopesbi:




Cucrema aBTOMaTN4eCKOTO yrpaBneHus

Camoperynupyolimecs Kabenm B cuctemax oborpesa BOLOCTOKOB MOryT pabotaTtb u 6e3 aBTo-
MaTuyeckoro ynpasnieHus. OHM camu BygyT perynmpoBaTb CBOK MOLIHOCTb B 3aBUCMMOCTU OT
TemnepaTypbl HAPY>KHOrO BO3Ayxa U Hannumua ocagkoB. OgHako ans 6onblieit 3GpGEKTUBHOCTY U
SKOHOMMWYHOCTU pPaboTbl CMCTEMBI aHTUOOelEHEH WS KPOBIN PEKOMEHAYeM NPUMEHATb Cnewuu-
a/lbHble TePMOPErYIATOPbI: TEPMOCTAT C BbIHOCHBIM AATUYMKOM TEMMepaTypbl WU TEPMOCTAT C
BbIHOCHbBIMY JaTYMKaM/ OCAJIKOB 1 TEeMMepaTypbl.

OBOrPEB BOAOMPOBOAHDbIX TPYD

MonHoueHHoe NprMeHeHne TPY6 1 TPyOONPOBOAOB MOXET OCJIOKHUTBCA U3-3a CHUXKEHWS TeM-
nepaTtypbl UX MOBEPXHOCTM U BCIEACTBUE 3TOrO HAXOAAWAACA B HUX TPaHCMOPTUPYyeMas Xua-
KOCTb MOXET N3MEHWTb CBOM GpU3NYECKME CBOMCTBA: CTaTb 6osee BA3KON UM MPOCTO 3aMEP3HYTb.
Mcnonb3oBaHMe Tennor30MsALMOHHbBIX MaTepUasioB NMOMOTaeT, HO He Bcerfga npuv AJUTeNbHbIX
MUHYCOBBIX TeMMepaTypax TEeNIon3oNALmMsa He MOMOXKeT. Tennon3onaunsa ToNbKo COKpallaeT Te-
NonoTEPY, HO OHY BCE PaBHO ecTb. CaMblil YHUBEPCAJIbHbIN CNOCo6 136aBUTbCA OT NPO6GEMDI
3amep3aHus Tpy6 — 3TO BO3MECTUTb TEMJIONOTEPY NP NoMoLLM 0b6orpeBa Tpy6 (KOMMIEKCHOe nc-
Nosib30BaHMeE TEMIOM30MIALNOHHbBIX MaTepUasoB 1 CUCTEMbI 060rpeBa TpybonpoBoaa).

Mouemy B Tpy60onpoBoAax MCNONb3YIOT CaMOpPerynupylowmnin kabenb:

> Ero 0CO6eHHOCTb B TOM, UTO OH HE MEPEropuT eCNin He ByAeT AOCTAaTOUYHBIX TEMIONOTEPD, B OT-
JIYme OT Pe3NCTUBHOTO Kabens.

> DKOHOMUT 3MIEKTPOIHEPTUIO C NMOMOLLbIO MOSTYNPOBOAHNKOBON MaTpuLbl U €€ CBOWNCTB MOBbI-
LIATb 1 MOHMXKaTb MOLHOCTb OT TEMMEPATYPbl OKPY»KaloLLein cpeabl.

> Yno6eH B yCTaHOBKe.

» PexxeTca nio6or HeobXoANMOW [ASINHBI.

> He TpebyeT TepMOCTaTOB U KOHTPONMpPYoLLero 060pyaoBaHUsA.

OBOrPEB BOAOMNMPOBOAHbIX TPYB CHAPYXU

Cnctema o6orpeBa Tpy6 cHapy»u 13 Yero oHa COCTOUT:

1. Camoperynupytowminca kabenb UHC-25 nnn UHC-16

2. Tennonsonauyua

3. AntoM1HVIEBaA NeHTa UM XOMYTbl.
O6nactb NprMmeHeHUsA - OCHOBaHHbIe Ha paboTe HarpeBaTeNbHOro Kabena AaHHble CUCTEMbI Hall-
NN LWIPOKOE NMPUMEHEHNE, KaK B MPOMbILLIIIEHHOCTY, Tak 1 B CTpoUTENbCTBE. VX ncnonb3yloT ana
oborpesa:

» Pa3fINYHbIX TPYOONPOBOAOB (HaXOAALMXCA Ha MOBEPXHOCTY UV NMPOJSIOKEHHbIX NOZ 3eMNéN);

> IPE€HaXHbIX CMCTEM;

> NOXKapHbIX TPY6ONPOBOAOB 1 FMAPAHTOB.



MpenmyLyecTBa NCNONb30BaHUA AAHHO CUCTEMbI:
» 6e3onacHas sKcnyaTauus;
» HU3KMI ypOBeHb NOTPeBeHNs SNeKTPOIHePruy;
» NPOCTOTa MOHTaXa ¥ MOAK/0YeHUs;
» yBENMUeHne CpoKa aKcnayaTaumm Tpyo;
» CHIKEHUE N3LepKeK Ha PEMOHT;
» B Tpy6ONpoBOoAax NoafepKMBaeTcs NOCTOAHHAsA TeMnepaTypa, YTo 61aronpraTHO BAKSET Ha
bu3nyeckre CcBONCTBA TPAHCMOPTIPYEMOM XKIUAKOCTU.

OBOrPEB BOAOMPOBOAHDbIX TPYB USHYTPU (KABEJIb UHC-16)

CTpoeHue Kabens:

Cnoi nzonayum nz
(MTOPTIONN3CTEPA

3awuTHaa obonouka HarpesartensHan
13 PTFE (te¢pnoHa) maTpmLa ¢ apdekTom
CamMoperynaunin

SKpaanymmaﬁ onnetka TOKOHECYIJ.[P‘IC‘
W3 antoMHUHWA MeOHO-NyHeHble
HINbl

TexHUN4YecKue XapakTepuctmkKm:

Mapka kabens UHC-16
MouwHocTb, BT/m 16
MakcrmanbHas anvHa kabensa, m 30
MakcrmanbHaa TemnepaTypa Nogaep KaHNA TEXHONOrMYeckmx TemnepaTyp 65°C
HomuHanbHbI pasmep, MM 8.1x5.1
SnekTponuTaHue, B 220-240
MuvHUManbHbIN paguyc n3rnba, Mm 40
MwuHUManbHas anvHa Kkabens, Mm 200
MakcrmanbHOe conpoTuBeHne 3aWwnTHon onnetku, OM/Km 18,0
CrapTtoBas pabouas TemnepaTypa +5°C

Cunctembl KabenbHoro oborpesa TPy60NPOBOLOB U3HYTPU NCMONb3YIOTCA, KOrAa Hapy»KHbIi 060-
rpes Tpy6 HeabdeKTBEH NN HEBO3MOXEH. ITO MOTyT 6biTb ClieflytoLue CUTyauum:

> TPyObl, MPONOXeHHbIe NOA 3emneil;

» yuacTKu TpybonpoBoaa nog Aoporamu;

> TpyObl, pa3melLeHHble B MPOXoAaX, KaHasnax;



> TPYyObl, NOrpyKEeHHbIE B BOAY;
> HeOCTYMHble TPy6oNpoBOAbI;
> TPYObl C MMEIOLLENCA N3oNALMEN.

BHewwHsA obonouka kabena UHC-16 n3 PTFE (TednoHa), uto no3BonseT pasmellaTb rpeioLmin Ka-
6enb Takxe B Tpybax c nuTbesoii Boaon. CBowcTBa nsonaumm ns PTFE:

» TEPMOYCTONUMBOCTb OT - 60 Ao + 200 rp C (kpaTkoBpemeHHO Ao 290 rp C);

» XMMUYEeCKasa NHEPTHOCTb, KOTOPasA AOMYCKaeT KOHTAKT C MUTbeBON BOLOM;

» BblICOYANLLIAA CTOMKOCTb K XMMUYECKM Cpefam;

> BbICOKOE COMPOTUBIIEHNE Ha Pa3pblIB;

> BbICOKIE AV3NIeKTpUYEeCcKme CBONCTBRA.

[ina BBofa Kabens B TpyOy ncnonb3yeTca crneuunanbHbii canbHUKoBbIN y3en UHC-16, cocToAwmi
13 ABYX BTY/OK, ABYX LWAN6 1 pe31HOBOIO YMIIOTHEHWA.

MoHTax:
an MOHTae Kabena so BHYTPb pr6bl cnenyet NnpoABATb OCTOPOXKHOCTb, HE AONYCKaTb OONbLWNX MEXaHU-
YeCKuX Harpysok un I'IOBpE)KJJ,eHVIVI Kabens.

T Y K ) =—fTT )

Camoperynupytowmeca kabenu .M. GRAND MEYER® umetoT Bce Heobxoanmble cepTUdMKaThI,
noATBepXKAaloLMe X KayecTBO M 6e30MacHOCTb MCMONb30BaHUA [AN1A PELleHNA pasHbIX 3afay
oborpesa.



