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Uero He xBaTaeT KpblLLe

16 September , 2007 - Ruukki | MpocmoTpos.: 855
CT1ponTtenscTeo

060l 60MbLUIOK MPOEKT COCTOUT U3 MHOXECTBA HEBGO/bLUMX HIOAHCOB, W, YNYCTUB OfNH 13 HUX, MOXHO 3arybuTth obLuee aeno. B cTpoutenscTee 3aaHns
NoA06HbLIM 31EMEHTOM MOXET CTaTb CMCTeMa BOAOCTOKOB. Bpoae 6bl Menouyb, HO ee HexBaTKa CnocobHa CUbHO MOAMNOPTUTL XKM3Hb OMOBaAeNbLA.

MNogMoYeHHbIe cTpagaHus

«JloXzb MoKanasn 1 NpoLLes, COHLE B L|eSIOM CBETE - 3TO 04eHb XOPOLLO...», C/IN €CTb BOAOCTOKM. LIEHHOCTL BOAOCTOUHOI CUCTEMBI B XKU3HN 3[aHNS!
CTaHOBMTCA 60/Iee OUEBMAHON UMEHHO MOC/E A0X/As, 0COBEHHO NPONMMBHOIO. EC/M NOMKOGOBATLCS COMHBILIKOM NPUXOANTCS BbIXOAUTb B PE3MHOBbIX
carnorax, 3HauuT, NPo BOLOCTOK 3a6bl/IN UAW YCTAHOBU/IN €70 HeNpasusHO.

KpbilLa 34aH1s YKPbIBAET NOCTPOVKY OT A0X[S U CHEra, HO NPy 3TOM e N/IoLafb CTaHOBUTCS YHacTKOM C60pa 60/1bLION0 KO/MUecTsa Bnarn. Eciv ei He
OpraHu3oBaTh «MyTW OTCTYMN/IEHNS», TO KXKAbIV HEHACTHbIN AeHb ByaeT NPUGAKATb paspyLLeHe 3aaHKs. Boda, NOTOKaMM CTeKatoLlas ¢ KpbILy nocne
AOX[A VNN BO BPEMs TasHWS CHEra, CnocoGHa HaMOUUTb He TOIbKO HOMU, HO U (hYHAAMEHT. EC/N XKe el «Ha NoaMOry» NpuaeT He6O0/bLLIO BETEPOK, TO 1
(hacagly 3faH1s He NO340POBMUTCS.

OcOo6GEeHHO OLLLyLLAOT Ha ce6e 3TOT HEeraTMB Tak HasblBaeMble «MOKPbIE» OLLTYKATYpeHHbIe (hacafbl. CTPafaeT He TOMbKO BHELHWIA BUA: NILLHAS BNara,
MPOHVKatOLLAs B CTeHbI U (hyHAAMEHT JOMA, 3HAUNTE/IbHO CHUKAET TEMI0U30/ISILIMOHHbIE CBOCTBA MaTepManoB. OHa e CTaHOBUTCS NPUYMHOI
paspyLLeHUs, Tak Kak pacLUMPSETCs W OMSTb CKUMAETCS NPU Pe3KUX Nepenagax Temnepartyp («nepexofe Yepes HoMb»). He U3BEXNT HeraTMBHOTO
BO3/IE/CTBMS 1 Cama KpblLLa, 0COGEHHO eCIM UMEET OHa CMOXHYH0 KOH(MIypaLmio. Boga Unu CHer MOryT CKannnBaThCs B HEPOBHOCTAX KPOB/M, UeM
BbI3BaTb €€ AethopMaLio M CNIPOBOLMPOBATH MPOTEUKM.

Pycno cuctemsl

OTBECTM NOfa/bLLE BOAY OT 34aHUS, @ BMECTE C Hell 1 136exaTb BCeX 3Tux 6e/ MOMOXET cUCTeMa BOA0OTBeAEHUS. OCHOBHOM ee 3M1EMEHT - 3TO BOLOCTOK,
KOTOpbIiA COCTOWUT 13 CUCTEMbI KeSI060B U BOAOCTOUHBIX TPY6. JOMOMHUTENbHBIE 3NEMEHTbI - NEPEXOAHbIE U COBAMHUTENbHbIE KOMEHa, TYNMNKOBbIE Xenooa,
TPOVHUKW, BOPOHKM U T [, - HYXXHbI TEM 60/IEE, YEM CIOXKHEE apXMTEKTYpa 3faHuns. Ee 06513aTelbHO HEO6X0AMMO YUUTbIBATL, UTOBLI NPaBUILHO
onpeaenuTb Habop HEOBXOAMMbIX KOMIOHEHTOB 1 MX PasMepoB. PaccunTaTth napaMeTpbl CUCTEMbI BOJOCTOKA He TaK CIOXHO, 0fHAKO 3T0 HE06X0AMMO
cAienaTh eLle Ha aTare NpPOoeKTUPOBaHUS KpbILLK. [103TOMY ONTUMabHBIM BbIXOAOM 6Y/eT 04HOBPEMEHHOE PELLIEHe BOMPOCOB YKMA/KN KPOBW 1
OpraHu3aLmm BofOCTOKOB OfIHOW noapsaHoli hUpMOoA.

B uenom pacuet pa3mMepoB 3/1€eMEHTOB BOLOCTOKA 3aBUCUT OT M/IOLLAAN CKaTOB Kpbllwn. Ecnv oHa He npesbiwaeT 100 KB. M, TO MOXHO yCTaHaB/MBaTb
Kenoba mMasioro pasmepa, NoABefeHHbIe K OAHON BOAOCTOUHOI Tpy6e. OHa cnocobHa 0TBeCTU «6efbl» C KpbiLy MoLiaaspto okono 100 k.M. CKaT KpoBnv B
200 KB.M. NO3BO/ISAET BbIGUPATL MEXAY YCTaHOBKOI JONONHUTENBHON TPYObl M 60bLLIMM pa3MepoM 3/ieMeHTOB. CnpaBuTLCA C BOLOM, COBpaHHON € KpoB/n
60/1bLLEr0 pa3Mepa, 6e3yCIOBHO, CMOTYT MLUb KPYNMHOPa3MepPHbIe BOAOCTOKM. [1/11 METa//IMUECKMX BOAOCTOKOB (MOXHO YMOMSIHYTb KOMMIEKCHbIE
cuctembl Ruukki - BelyLLiero eBponeickoro nocTasLLMKa peLLleHnii 13 MeTasina) pasmepbl Masbix )Xen060B, Kak Npasuio, COCTaBNAT 125 MM, Tpy6 - 87 MM,
pasmepbl 60/1bLLIMX COOTBETCTBEHHO - 150 MM 1 100 MM.

N5 Hanbonee Nony/SPHOro Cnoco6a MOHTaXa BOAOCTOKOB MCMO/b3YHOTCS KPEMEXHbIE KPHOKU. YTOG MOMOYb MOTOKY BOABI HAATW YCTbe, HEOBXOAMMO MpK
YCTaHOBKE Bbli€PXaTb HeBOMbLLON YK/OH - OKOMO 2-2,5 MM Ha METP ANMHbI BOAOCTOKA. Mpy 3TOM NPOEKTUPOBLLMKI COBETYHOT He YCTaHaB/IMBATb XKENoo,
NpUXoAsLLMIACS Ha OfHY BOPOHKY, A/IMHOI Gonee 10 MeTpoB. [1Be BOAOCTOUHbIE TPYGb! TPEGYHOT BblAEpXKaTh HAK/IOH B MPOTUBOMO/OXKHbIE CTOPOHbI, MPK
3TOM [/IMHa XKeno6a MOXeT 6bITb A0 20 M.

BOAOCTOUHBIN CTU/b

Mogo6pas NOAXOAALLMI «pasMepPUMK», He CTOUT YMyCcKaTb U3 BULY 3CTETUYECKME TPeboBaHUS K BOAOCTOUHOI cucTeMe. Mpex e BCero, ee BHeLIHWIi BUA
[O/MKEH BMNNCHIBATLCA B COKO3 KPOBM U (hacafia foma. Mpotnnb xeno6os 06bIYHO KPYT /bl MW NPAMOYTONbHbIN. [yanasoH Xe LiBETOB MCMNONHEHNS
BOJOCTOYHOI cUCTeMbI LIMPOK. Hanbonee nonynspHbl OTTEHKU KOPUYHEBOTO, CEPOr0 1 3e1EHOTO0 - UMEHHO TaknMu BUAAT JOMOBAAENbLbI CBOW KPOB/K, & C
HMMM 1 BOJOCTOKMU, a TakKe Genblii - Kak ApKuil KOHTPAcT B ohopmneHnn. Habop LBETOB 3aBMCUT OT MaTepuana, U3 KOTOPOro U3roToB/1eHbI BOAOCTOKM.

YCTaHOBLUMKM MPeL/1arakoT Ha BbIGOP CUCTEMbI U3 MIACTUKA, CTaM U MeAU. Bce OHM B pasHO CTEMeHM 0TBEYAOT TPe6OBaHUSM, KOTOPbIE MPELbABNSHOTCS K
BOOCTOKaM. 3T0, NPeX/e BCEro, JONrOBEYHOCTb, M3HOCOCTOMKOCTbL U MPOYHOCTL. Mefb, 6e3ycnoBHO, 06eCneynBaeT BCe 3TU KayecTBa CUCTEME, HO Npu
3TOM ee LieHY COUTYT NpUeM/IEMON JanieKo He Bee. MacTUKOBLIE BOAOCTOKM XOPOLLO NEPEHOCAT Nepenazbl TeMnepaTtyp 1 CTOMKM K ynbTpaguoneTy. Ho BoT
BEC CbeXaBLLIEN C KPbILLM LUAMNKMW CHera MOryT W He BblepxkaTb. M0 MPOYHOCTH UX 3HAUNTENbHO MPEBOCXOAAT CTabHble BOAOCTOUHbIE CUCTEMBI.

O6bl4HasA OLMHKOBaHHAsA CTa/lb BCE Yalle YCTynaeT MecTo CTau C NONMMEPHBIM MOKPbITUEM. 3TO BbI3BaHO TeM, YTO AOMOB/aAe bLibl CTPEMATCS PeLnThb
npo6nemy 0TBOAA [OXAEBON 1 TaNoi BOAbI, He HapyLUas pecrieKkTabenbHbI 06pa3 NoCcTPoliKu. OLMHKOBAHHASA Xe CTanb BbIrNSAMT Cepo 1 6e3nmKo, a co
BPeMeHeM MOXET NOKPbITbCA BenecbiMy MKW, YTO CTPaLLIHee, PbPKUMU pa3Bogamu. MonMMepHOe Xe NOKPbITUE He TObKO MO3BOMSET PasHo0bpasnTb
othopMieHue, HO 3alMLLaeT MaTepran OT MeXaHUYeCKMX BO3AENCTBIIA, a Takke Bnaru u ynbtpaguoneta. Mpyn n3roToseHUN BOLOCTOUHbIX CUCTEM
MCMONb3YeTCA CTasb, 3alLyLLeHHas MIacTKoM ¢ 06enx CTOPOH, MO3TOMY MM He CTpaLLHbl HW NonagatoLLme B BOLOCTOK BETKM, HY CMyCKatoLLMecs no
BOJOCTOYHbIM TPy6aM KOLLKMU.

Mpoun3soanTeNN NpeaaraoT BOAOCTOKN U3 OLIMHKOBAHHOW CTaNM C PasNUHLIMMI NOIMMEPHLIMMU MOKPLITUSAMM, KOTOPbIE UMEHOT He 0NHAKOBbIE
XapaKTepUCTVKN. Hanbonee pacnpocTpaHeHbl MOKPLITUS: MAACTM30/b, MONMICTEP, a TakkKe paspaboTka koMnaHum Ruukki - Pural (Mypan). Mnactusonb
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MIMEeT BbICOKYHO KOPPO3VMOHHYHO CTOWKOCTb M COMPOTMBISEMOCTb MEXaHUYeCKMM BO3AECTBMAM Brarofaps 60/bLLIO TONLWMHE NOKPbITUSA. HO Nnoxo
MepeHoCUT TeMMepaTypbl Bhille + 60 'C, a MUHUMa/bHas TemmnepaTypa 06paboTku - +10 °C. MoKpbITUE 13 NONMACTEPa, HANpPOTUB, 60/ee CTOKOE K
Knumatyeckim nepenagam (ot -10 °C go +90°C), 0AHAKO CTOMKOCTb €ro KOPPO3MOHHAS U K MEXaHUYECKUM MOBPEXAEHNSIM YAOBIETBOPUTENbHA. [Py
paspaboTke Pural yunTbiBasics Becb Habop TpeboBaHWii, NOITOMY KOMMNaHUA-NPOM3BOANTENb AaeT rapaHTuio 15 neT, B Te4eHWe KOTOPbIX eMY He CTpaLLHbI
LilapanuHbl, COMHLIE He MOKOPOOUT MOKPbITWE, & KUCOTHBIN A0XAb HE «pa3becT».

CTa/lbHble BOJOCTOKM BbIFOAHO OT/IMYAET eLle BO3MOXHOCTb MPUOGPECTU UX B KOMM/IEKTE C KPOBE/IbHBIM MOKPLITEM. Beab Bee 60/bLUe BNae/bLes
NPeAnoYNTalOT MeTaNsouepenuuy, a NPeanpUsTAs, 3aHMMAatOLLIECS ee N3rOTOB/EHIEM, NPeAnaratoT Nogo6bpaTh U KOMMEKT f/1s BOAOCTOUHON CUCTEMbI. B
UTOre TAKOr0 COK3a XKe06a 1 TPY6bl He KOHTPACTMPYIOT C 06LLIMM 06Pa3oM MOCTPOIIKM, a CYXKAT 06PaM/IEHNEM KPOB/IU.

Bopbb6a ¢ cocynbKamu

BOAOCTOYHAs cMCTeMa MOMOTaeT 3alUTUTb 4OM OT JOXAEBOV 1 Tasoii BoAbl, 04HAKO ee caMy NPUXOAUTCSA 0GeperaTb OT MOCAeACTBUA POCCUIACKIX
0COGeHHOCTel KnmaTa. Kak 0Ka3bIBaeTcsl, YacTble OTTENeNM W CReayHoLLye 3a HUMM PesKie MOPOo3bl MPUHOCAT Heya06CTBa He TOMLKO TMMNEPTOHMKAM, HO U
BOIOCTOKaM. Ha KpOMKe KpbILLK, B Keobax 1 BOPOHKAX MOXKET CKarnjMBaTbCs CHer 1 Tasast Boga. Moc/ne pe3koro noxosiofaHiis OHY NpeBpaLLatoTes B
Haneau, KOTopble BNOCNEACTBUM HEPABHOMEPHO TalOT U HapyLLAloT BOAOOTBEAEHME.

PeLlumnTb BOMPOC CHEXHbIX LIAMOK M COCY/EK MOXXHO C NOMOLLGHO... Nonatkl, PerynspHo cbvBas 3TN 3MHKe HapoCTbl. HO y MHOTMX He XBaTaeT Ha 3Tu
ynpaXXHeHNA BpEMEHN. UTob6bl 06e30nacuTb cebst 0T rofoBHOM 601K, a BOAOCTOKM OT CKOMUBLLETOCA CHEra 1 /ibAa, YCTaHaB/INBakOT aHTI/IOﬁﬂe,quI/ITeanble
CUCTEMbI 3allUNTbI.

OHW NpeacTaBAstOT COO0I HarpeBaTelbHble Kabenu: ¢ MOCTOAHHbLIM CONPOTUBAEHNEM - pe3UCTUBHbIE (Hanpumep, TXLP/1 Nxans) unu
camoperynupytowpecs (Hanpumep, G-Trace). VX 3aKpennstoT Ha KPOMKE KPOB/M U MO ANMHE BOLOCTOKA PUKCHPYHOLLIEH NeHTOM, a B BOGOCTOUHBIX Tpy6ax
MO/BELLUMBAIOT C NMOMOLLBIO CrieLyanbHbIX KptoYKoB. CamMoperynpytoLwmiica Kabenb MOXeT UCNoNb30BaThCA 6e3 TepMocTaTa - ero BbIX0AHasA MOLLHOCTb
yCTaHaB/IMBAETCS B 3aBYCMMOCTU OT TeMMepaTypbl cpefpl. ECnn e UCnonb3yeTcs pesvcTUBHbIA MPOBOZ, TO CeLMaaMCTbl COBETYIOT AOMNOHUTL CUCTEMY
KOHTponnepom. OH perynmpyeT MOLLYHOCTb B 3aBUCUMOCTU OT TeMnepaTypbl (Hanpumep, TepmoctaT ETR 1447) nnu MOXeT yumnTbIBaTh ELLE U Halnyme
CHera (Hanpumep, KoHTponnep ETO-1550). Ynpasnsemas ccTeMa CHUXKAET 3aTpaThbl 3MEKTPO3HePrumn Ha 60-70%

MeHbLLe Npo6/ieM BbI3bIBAET «XOMI0AHAA» KPblLLa, KOTOPas MMEET XOPOLLIYHO TEM/ION30/ALMI0 U He HarpesaeTca OT Tensa Aoma. Ytobbl n3basuTs ee oT
COCy/IeK B OTTenesb, OCTAaTOYHO YCTaHOBUTL CUCTEMY B XKenoba u Tpybbl. ECn xxe 13-3a NoTepb Tensa KpbILa HarpesaeTcs, TO NoJ, CI0eM CHera
o6pasyeTcs Tanas Bofa, KOTopas rnonajaeT Ha 3amep3Luve BOAOCTOKY W NpespaLLaeTcs B e, UTo6bl M36exaTb 3T0ro, CneLmanncTbl PEKOMEHAYOT
1CMOb30BaTb aHTUOBIEAEHNTENBHYIO CUCTEMY W Ha KPOMKE KPOB/IW. Y CUNEHNA 3aLMTbl MOXET MoTpeboBaTh v nosoras Kpbiwa. Mofobpars MOLHOCTL
cuctembl (0T 30 fo 60BT/M) B 3aBUCMMOCTU OT TUMA KPbILLIM 1 BOLOCTOKOB MOMOTYT CNELMaNnCTbI.

Joxab npo 3anac

BO/IOCTOK - NLLIb PYCIIO, MO KOTOPOMY HanpasnseTcs Boga. B ee OTHOLLEHUSX C MOCTPOKOI 1 MPUMEratoLLei TeppuTOpreEt 4oMKHA CTOSTL TOUKA - TOUKA
c6opa. B opraHnsaLyy aToro 3ak/ouMTeNIbHOTO 31EMEHTA CUCTEMbI BaZieNbLibl MMEOT HanbobLLYH CBOGOAY BbiGOpA.

Ecnu MCNonb3oBaThb Body, KOTopasi COGMPAEeTCs C KPbILLK, HET HEO6XOAMMOCTY, TO BOAOCTOKM HAMPaBNSOTCS B APEHaXKHbIV Konogew,. [ ee A0CTaBKu
MOXHO VICMO/b30BaTh CUCTEMY JIMHEIAHOTO ApeHaXa, B COCTaB KOTOPOIA BXOAAT AOXKAENPUEMHUK, [iPEHAKHbIE XKenoba 1 Tpy6bl. KaHasbl NpoKnagbBaoTes
Mo NepuUMETPY 34aHUs, a TakKe BAOMb A0POXKEK. MNpy He06GX0AMMOCTM YCTaHABMBAIOT NECKOYI0BUTENN.

OpHaKo foX/eBas 1 Tanas BOLA MOXKET C YCMEXOM BOCMOHATL HEAOCTATOK Bark Npu OTKIOYEHU BOAOMNPOBOZA MW NPU CHIDKEHWW Hanopa. Cambilii
MPOCTOIA cnocob MCMo/b30BaTh ee - 3TO COOPaTh B pe3epByap, KOTOPbIM MOXET ObITh Kak 604Ka, Tak 1 CrnelyanbHas eMKOCTb, KOTOPYH 00bIYHO CKpPbIBalOT
0T rnas nog 3emneii. BbInonHAOT pesepByapbl U3 PasnnyHbIX MATEPUANoB, 3TO MOXET 6bITb 6ETOH, OLIMHKOBaHHas CTaslb, MOANITU/EH, CTEKNOBOIOKHO 1
np., rnaBHoE, YTOObI OHN HE MEHSIIN CBOMX CBOWCTB C TeYeHMEM BPEMEHMN. 3anac BOAblI, KOTOprI7I MO>XHO HaCO6I/IpaTb, 3aBUCUT OT rojoBOro Kosm4yecTsa
0CaJjKOB /19 KOHKPETHOrO paiioHa. K npumepy, 45 LeHTPaibHOro paiioHa 3ToT NokasaTe/lb CocTaBsfeT 0koo 500-700 MM, 4TO € Y4eTOM NOTePb Npu
ncrnapeHun cooTeeTcTByeT 333 - 466 nnTpam Bofpl € 1 KB.M. BOLOCOOPHOV NAoLWaan, T.e. KPbILWK.

Vicrnonb3oBaTh 3Ty BOAY MOXHO [/ NONMBA, AOCTATOYHO MPOCTO BOCMO/b30BaTLCA HACOCOM. CreflyeT YUuTbIBaTb, UTO MHOFME HACOChl CMOCOGHbI
nepekaynBaTh TOMbKO YUCTYHO BOAY, MO3TOMY Ha BXOfE B pe3epByap He06X0AMMO YCTaHOBUTb Fpsi3eynoBuTeb. MOXHO BOCMO/b30BaTLCA 1 FOTOBOIA
yCTaHOBKOA, Hanpumep, Hydrorain gupmbl GRUNDFOS, B cOCTaB KOTOPO#1, MOMUMO 6aKOB pa3nnyHON eMKOCTM, BXOAUT HACOC Y MEMOPAaHHBII
rMapoakKymynsTop.

Bnarofiaps Takoii YCTaHOBKe [0X/AEBYH0 BOAY MOXHO MCMO/b30BaTh He TO/MbKO A1 NOMMBA, HO U B AOME B Ka4eCTBe TeXHNYECKO. MHOrve 0TMeuaoT
MSIFKOCTb TaKoii BOZbl, MO3TOMY €€ MOXHO UCMO/b30BaTh /15 BOAOOGECNEUEHNS CaHY3/10B, MOABECTU K CTUPa/IbHOM MallMHe. [i1s 3TOro He06XoANMO
TO/bKO COEAMHUTL YCTAHOBKY C CE30HHbLIM BOAONPOBOAOM. CrieayeT NnpedynpeaunTb, YTO UCMONMb30BaTh BOAY A8 NUTLS KpaiiHe He XenaTeNbHO 13-3a
BO3MOXHOIO 3arpsAsHEHNs ee B aTMOC(epe AMOKCUAOM CEpbI.

Joxapb, KOTOpbIi NbETCA Ha KPbILLY, U TatoLas Lwarka cHera Cnoco6Hbl MPUHECTY HeMaso 6es oMy v ero Xo3suHy. Ho 6narogaps BOGOCTOUYHOM cucteme
HEeTPYAHO 136aBMTLCA OT MOKPbIX NMPo6eM. A [OMONHUB ee aHTNO6/e[EHNTENbHO CUCTEMOM, MOXHO He BOATLCSA NPOIMBHBIX AOXKAEN U 3UMHUX
Clopnpu3oB. MNaBHoe - 6bITb NPeLyCMOTPUTEbHbIM!

EneHa MpuwmnHa



