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NMPOEKTUPOBAHUE U MOHTAX CUCTEM
BOOOCHABXEHUA.

1. MpenmyLLecTBa NpUMEHeHUA METAIUTONMIIACTUKOBLIX TPYO A cUCTEM BOAOCHAOKEHM.

MeTannonnactukoBble Tpybel PEX n PP npepgHasHaveHbl Onis CO34aHUSA CUCTEM LEHTpanbHOro U
WMHOMBUOYANbHOTO BOAOCHAOXEHUSA B XUIMbIX, OOLLIECTBEHHbIX, aAMUHUCTPATUBHBIX U MPOMbILLNEHHBLIX
30aHuaX. BBuay cBoen UCKMUYUTENBHOM NacTUYHOCTU U TEXHUYECKMM napaMeTpaM OHU He3aMeHUMbI
Nnpv NPOBEAEHUN PEMOHTA U PEKOHCTPYKUUWU. OTW TPyObl MPUMEHSAIOTCA Kak B CUCTEMAax ropsiyero u
XOFOAHOIo BOOOCHADXEHMS, Tak U B TEXHOMNOrMYeckux TpybonpoBogax u cuctemax BOGOMNOLATOTOBKM.

MNpeanaraemble upmMamMym NPOM3BOAUTENAMU  NNACTUMKOBLIX TPYOOMPOBOAOB MPOM3BOACTBEHHbIE
KOHLenuuMM MOoryT pelwmnTb BCce npobrnemMbl MOHTaxa cucTeM BOAOCHabxeHus. MeTanmnonnactukoBble
Tpybbl NpocTbl B MOHTaxe. MeTannonnactukoBble Tpybbl NO3BOMAT cucTemMam obxoantbcs 6es
pemoHTa He meHee 50 net (nwbble apyrue - He 6onee 30). 3TN Tpybbl, aBCONOTHO HE MOABEPXKEHDI
KOPPO3NU, XUMUYECKUM W SMEKTPOXMMUYECKMM BO3OEVCTBUAM, HE 3acCOpsioTCs, B HUX He obpasyetcs
oTpaBnsloLWmne BOoAy OKUCW, KaK B MEOHbIX, UMW pXaBas rpssb Kak B cTanbHbIX Tpybax (nycTb Aaxe v3
HepxxasetoLlen ctanu). X rmapasnmyeckoe ConpoTMBAEHNE 3HAaYUTENBHO HUXKE MHBIX BUAOB TPy BBUAY
HM3KOM LlepoxoBaTocTh. MeTanmonnacTukoBble TpyGOMpPoOBOAbI HE M34alT U He NPOBOAAT LUYM,
anekTpobesonacHsl. [Ans npoknagkm PP Tpy6 HyxHbl cBapoyHble annapatsl, Ans 1py6 PEX Tpy6ormbbl,
CroHbl, MydThbl, Yronku u T.4. Bbl He yBMAUTE MX TOpYaLLMMU U3 CTEH, UX HUKOrAa He NPUAETCH MEHATb,
Kpacutb 1 T.A.

N 4TO 0COBEHHO BaXKHO - OHWM OCTaloTCH, Be3ynpeydHbl C TOYKM 3PEHMS TUIMEHbI BHE 3aBUCUMOCTW OT
cpoka Ccnyxoeil.

OpaHuMm crioBom, TpyObl MOYTU Ha BCe crny4vaun XnusHu!

MeTannonnactukoBada Tpyba PE-X npeacraensiet cobor NATUCIONHYIO KOHCTPYKLUIO, TAe TP OCHOBHbIX
crnos v ABa CBA3ylWMX. BHyTpeHHW cnom TpyObl mpousBegeH u3 cwmToro nonuatuneHa (PE-X)
METOLOM SKCTPY3MM TPaHy/IMPOBAHHOIO MONMaTUIIEHa BbICOKOM npoyHocTn (HDPE).  Tpy6bl u3 PP
MMEIOT TPEXCIIOMHYIO KOHCTPYKUMIO, nepsbin cron m3 PP, BTopon aniomuHueBad donbra unm
CTEKNOBOSIOKHO, TpeTun PP.

MeTannonnacTukoBble TpyObl COeauHsOT B cebe nyylime KadectBa MeTanMyeckux M MnacTUKOBbLIX
Tpy6:

* BbICOKasi MPOYHOCTb - AAaeT BO3MOXHOCTb BbINOMHATL TPy6ONPOBOAbLI BOAOCHAGXEHNS C BbICOKAM
BHYTPEHHMUM JaBrneHnemM;

* TepMOCTOWMKOCTb - MO3BONSET NPUMEHSTL TPYObI ANs MOHTaXa CUCTEM ropsyero BoOAOCHabXeHus;

* YCTONYMBOCTb K MHOTOKPAaTHBIM, Pe3kMM nepenagamM AaBreHus n TemnepaTyp:

* ABconoTHasa HenoaBepPXEHHOCTb KOPPO3nUKW, BbICOKasi CTOMKOCTb K XMMUYECKUM BO3LEVNCTBUSAM, YTO
[aeT BO3MOXHOCTb UX MPUMEHEHUS AN Nepekavkn Aaxe arpeCCuBHbIX XUAOKOCTEN.

* CTomnkoe coxpaHeHune hopmbl Npu nsrnbe;

* Huskas wepoxoBatocTb. AT0 cBovcTBO MIT nossonseT ncnonb3oBaHWe MeHbLUMX AMaMETPOB, YTO
AenaeTt CMCTeMbl KOMMaKTHbIMU. 3Ta ocobeHHocTb MIMT no3BonsieT NONHOCTLIO OTKA3aTbCA OT NpaBuna -
CerofiHs 3anpoeKkTMpyeM B Tpu pasa 6onbluee ceveHne Tpybonposoaa, 4tobbl Yepes 10 net, BBUAY
3aKOKCOBbIBaHWS Tpy6, OCTanocb HOMWHaNbHOE NPOXOAHOE CeveHue.

* VickniountenbHas nnacTMYHOCTb, MO3BONSAOLLAA MHOTOKPATHO YMEHbLUNTL KONMMYECTBO COEANHEHNN, a
COOTBETCTBEHHO YMEHbLUNTbL MMApaBnM4yeckoe CONnpPOTUBIIEHNE, MOBbICUTb HAAEXHOCTb CUCTEM U
YCKOPUTb MOHTaX, CHU3WTb CTOMMOCTb MaTtepuana n Bcen cuctemsl. lMogatnueocTb
MeTannonnacTukoBow TpyObl MO3BONAET U3roTaBNMBaTh KOMEHa C OYeHb ManeHbKMM pagnmycom nsrnba,
npu 3TOM ceveHve B MecTe usrnba octaeTcs NOCTOSHHbIM.

* OTCYTCTBME BHYTPEHHUX HANPSPKEHNI U Kak CNeACcTBME YBENNYEHHBIN CPOK CYXObI.

* OnekTpobesonacHocTb. CneumnanbHas KOHCTPYKLUUSA (OUTUHIOB NO3BONSAET NPepBaTh ANEKTPUYECKUN
KOHTaKT ¥ MOCTaBWTb 3aCIOH Ha NyTW NpexaeBpeMEHHOro pa3pyLUeHUss CUCTEMbI U3-3a BO3OENCTBUSA
ANEKTPUYECKUX nonen.
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* HenpoBogMMOCTb Lyma 1 BUbpaummn, YTo 0COOEHHO BaXHO A1 XKUIbIX MOMELLEHNN.

* KOMNaKTHOCTb YNakoBKU N NErKOCTb, yNpoLLaoLmne TPaHCNOPTUPOBKY METaNoNNacTMKOBbIX TPYO 1
CHM>KaIOLLMe TPaHCMOPTHbBIE U CKNaAcKue pacxodbl 4O MUHUMYMA.

* Cpok cny0bl Npu cobroaeHN YKka3aHHbIX YCITOBUA 3KCNyaTauumn He meHee 50 ner.

* DT TpyObl HE 3aCOPSIOTCS, HE KOPPO3UPYIOT, B HUX HE 0DOpasyeTcst oTpasnsowme Bogy okucu. Mpu
3TOM Ha BHyTpeHHeIZ NOBEPXHOCTN MeTanionnacTuKoBbIX pr6 He OTKINaablBaeTCA HN HaKUMb, HAN
NPOAYKTbI KOPPO3WK, NPUHECEHHbIE BOOOW OT OPYrnX aNeMeHToB cuctem. Bcneacreue atoro
rmapaBnNnYecKkne xapakTepucTukn Tpyd He MEHSIOTCH Ha MPOTSHKEHUN BCEro CpoKa Cnyxobl.

* ABGCOIMOTHO 3KOSOMMYECKM YUCTLIN MaTepuan. MeTannonnacTukoBble TpyObl HE UMEOT
NPOTUBOMNOKAa3aHWIN AN UCMONb30BaHUS B NIOOLIX TUNax TpyOoNpoBoAOB 4118 MMTHLEBOW BOAbI.

* brniarogapsi TOMy, YTO HapPYXXHBIN CION TPyObl TOXE ABMAETCS CLUATLIM MNOMMITUIIEHOM UMK
NonMnNPonuIIeHOM, HeT HE0BX0OUMOCTM 3awmaTb TpyOy C HApY)XHOWM CTOPOHBLI OT KOPPO3UK, a TaKke
HeT HeobXoAMMOCTHM ee OKpaLLnBaTb.

* Tpyba npegHa3HayeHa A5is OpraHn3auum CKpbITbIX U OTKPbITbIX pa3BoAokK. BoamoxxHa yknagka Tpyb B
CTEHOBbIX KaHarnax, waxrax, nosny, a Takke HenocpeacTBeHHoe 6eToHMpOBaHMe B.4. "Tpyba B Tpybe". B
3TOW CBA3M BaXXHO OTMETUTb, YTO Tpyba noctaensaetcs B 6yxtax no 200 m (PE-X) u (PP), vnu npsambimu
oTtpeskamu no 4 m (PP), uTo no3sonseT yknagpiBaTh €€ B 3agenky 6e3 equHoro crbika.

2. Co3pgaHvie BHYTPEHHEeN pasBoaKu
2.1. Cxembl pasBogxm

Mpy npyMeHeHU MeTannonnacTUKoBbIX TPyD ANS BHYTPEHHMX TpyOonpoBOAOB XOMOAHOIO U ropsiyero
BogocHabxeHus (BC) cxembl pa3BOAOK MOryT MOMHOCTLIO UMUTUPOBaTb OBLLENpPUHATbIE CNOCObbI
opraHmMsaumMm BHYTpeHHUX ceTer. OgHako CBOWCTBA MeTannonnacTUKOBbIX TPYyO M KOHCTPYKUMM
COeAVHUTErNbHbIX 3fIEMEHTOB MO3BOMSIOT WHble CXEeMbl, KOTOpble MOryT oTnu4yaTcs, 6Gonbluen
HaZeXXHOCTbH, KOMMAaKTHOCTbIO, yA0OCTBOM MOHTaxXa.

BapuaHTbl cxem pa3BoAoK BOAOCHAGXeHWUs1 BHYTpU AomMma

o7 wmm

Puc 1. KonnektopHas cxema

MpegoycmaTtpmBaeT Hanuvyme KOSMEKTOPOB ropsYen U XONogHOW BOAblI W JyY4EBYH pasBOAKy OT
KonnekTopa OO0 Kax4oro OTAEeNbHOro caHTexHudeckoro npubopa. Tpyba yknagbiBaeTcd nog HacTunbl
nonos. Takas cxema obecrneyvMBaeT MCNoOMb3oBaHWe TPy® MWHMManbLHOrO AuameTpa, MUHWMarnbHoe
KOnu4yecTBo OUTUHIOB W CTbIKOB B 3agerike, 0COBEHHO BbIrogHa Mpu HEOOMNbLUMX PACCTOSHUSIX MeEXAy
npubopamu. Kpome TOro BO3MOXHA YCTaHOBKa 3aropHOM apmaTtypbl Ha Kaxaylo W3  BeTBew
HEenocpeaCTBEHHO Ha KOMMEKTope, YTO MNO3BOMSAET BECTU PEMOHT WNU 3aMeHy CaHTEXHUYECKUX
nNpmbopoB, He OTKYas BECb BOAOMPOBOA.



Puc2. lNMocnepoBaTtenbHasa cxema ¢ TPOMHUKaMK

MpegycmatpuBaeT napannenbHyo Npoknagky maructpanen XonogHom u ropsden Bodbl U OTBOA Yepes
TPOMHWKWN OO KaXXOoro OTAeNbHOro caHTexHu4eckoro npubopa. Tpyba yknaabiBaeTcs nof HacTWrbl NOSoB
unu wTtpobbl. Takasi pasBofKka BbirOAHA MpU 3HAYUTENbHbLIX PACCTOSHMAX MEXAY CaHTEXHUYECKUMU
npubopamu.

Puc.3. NocnegosaTenbHas cxema ¢ yCTaHOBOYHLIMU TPONHUKaMU

AHanornyHa npegpigywen cxeme, HO CYLLECTBEHHO CHWXAETCSl KOMUYECTBO (PUTMHIOB U CTHIKOB B
3apenke, 0COGEHHO BbIrof4Ha NpuW Npoknaake Tpyo B cTeHax

2. 2. OcOBeHHOCT MOHTaXa
Memannonnacmukogbie mpV6bI npeduasnaqenbl dniss  MOHmMa)a cucmem SHYMPEeHHe20

Xxo3s1licmeeHHO-NuMbego20 _e8odonpoeoda ¢ dasneHuem 00 TMIa u memnepamypoii 8091 OO0
75 °C.

He paspeliaeTcda npumeHeHne MetTarioniactukoBbIX pr6 Aand npoTnBonNoOXXapHOro soaonposoaa.

an NPOEKTUPOBAHUN CUCTEM XOJ1I0OHOINo M ropA4vero BOJOCHaOXeHNs un3 MeTannonoJsIMMepPHbIX pr6
cnenyeTt pykoBOACTBOBATbCA CBOAOM MpaBui "npoeKTVIPOBaHI/Ie N MOHTaxX prGOHpOBOﬂOB cucrem
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BOAOCHAOXeHMA W KaHanu3aumuM C Ucrnonb3oBaHMeM Tpyb u3 nonvMMepHbix MaTepuanoB. O6wwme
nonoxeHunsa", a Takke CI140-103-98.

Mpu co3gaHMn BHYTPEHHErO BOOOMNPOBOAA PEKOMEHOYETCS MPUMEHSITL TPYObl ANsl CTOSIKOB AMaMeTpoM
20 v 6onee. MNoaTaxHbIe pPa3BOOKN CreAyeT BbIMOMHATb, Kak NpaBumo, u3 Tpyd guametpom 14 n 16 mm.
Bbi6op guameTpoB Tpyb MOXET ABNSATLCA pe3ynbTaToM rMapaBAMYeCcKoro pacyeTa.

YaenbHble NOTEPM Hanopa no ANMHE NMPUBOAATCA B Tabnuuax TEXHUYECKUX XapakKTePUCTUK Ha AaHHbINA
BUA Tpyo.

KoadpduumeHTbl MECTHOrO CONPOTMBIEHUA COeOUHUTENbHLIX AeTanen cnegyet MpUMHUMaTb Takke Mo
Tabnuuam, npenocTaBfeHHbIM u3rotoButenem. KomneHcauusi TemnepaTypHbiX YANMHEHUIA [OMKHA
OCYLLEeCTBMATbCHA, Kak MNpaBWio, 3a CYeT CaMOKOMMeHcauun OTAenbHbIX Y4acTkoB Tpybonposoaa:
NoBOPOTOB, M3rMboB, NPoKNaakM Tpyd "3Menkon”. YCcTaHOBKY KOMMEHCATOPOB credyeT npegycMmaTtpuBaTh
Npy HEBO3MOXHOCTM KOMMEHCAUUN YONIMHEHMI 3a CHET NOBOPOTOB TpybonposodoB. Popmynbl pacyeTa
YOJMHEHUS 1 KOMMNEHCATOPOB NPUBEAEHbI B OMUCAHUSAX TEXHUYECKMX XapaKTEpPUCTUK MpOn3BOAUTENEN
TpyO cornmacHo matepuanoB 13 KOTOPbIX U3rOTOBMEHbI TPObI.

rlpl/IHI/IMaFI BO BHMMaHME ONITIEKTPUYECKUNE cBoncTBa M/n pr6 CaHTEXHUN4YeCKne I'Ipl/l60pb| [OOJDKHbI ObITb
3a3eMJieHbl COracHO COOTBETCTBYHOLLUM TpeGOBaHMﬂM.

B komnnekTe c onpeaeneHHbIMX Tunamu TpyG HeobXoauMO MNPUMEHSITb COedMHUTENbHbIe aeTanu,
CTPOro COOTBETCTBYOLIME AaHHOMY TuNy Tpyo.

MoHTax TpybonpoBoaoB BOAONPOBOAA AOKEH OCYLLECTBMAETCS MO MOHTaXXHOMY MPOEKTY, BbINOEHHOMY
COOTBETCTBYHOLLEN OpraHu3auunen n cneumansHo 06y4eHHbIM NePCOHArnoMm.

QAOHTa)K TpybonpoBOAOB AOSMKEH OCYLLECTBASIETCS NPU TeMnepaType oKpyKatollen cpeabl He meHee + 5
C

Mpoknagky TpyObl cniegyeT BecTu 6e3 HaTtsAra, CBOOOAHbIE KOHLbI M BbIXOAbl YCTAHOBOYHbIX 3/1EMEHTOB
3aKpbIBaTh 3arfnywkamm Bo n3bexaHue nonagaHus rpssv n mycopa.

B obwem cnyyae npoknagka MeTannonnacTuKoBbiXx TPybONpOBOAOB PEKOMEHAYETCS CKpbITOW: B
KOHCTPYKLMAX MOMOB W CTEH, NAUHTycax, WwTtpobax, waxtax u kaHanax. Npyn aToM cnegyeTr ocTasnsitb
AOCTYN K pa3beMHbIM COeAVHEHMAM WU apmaTtype nyTeM YCTPOMCTBa ABEPOK U YCTAHOBKUW MOHTaXKHbIX
wkado.. [lonyckaeTcs OTKpbITas Npoknaaka noABoAOK K OTONUTENbHBIM U CaHTEXHUYeCcKkMM npubopam, a
Takke B MeCTax, UCKMYaLWMX BO3MOXHOCTb NX NOCNEeAyoLWEero MexaHn4eckoro nospexageHus. Hu npu
Kakux 006CTOATENbCTBAaX HEMb3s A0NyCKaTb KOHTaKT HEM30NMPOBaHHOW Tpybbl C OCTPbIMU NpegmMeTaMu B
xogeun nocne MoHTaxa. MNMpumep: Tpybonposod, NPOXOAALMIA NO NOTOMOYHLIM HULIAM, HE MOXET UMETb
n3rmboB Noj OCTPbIMU YrNamu U3-3a ONacHOCTW CKINaAbiBaHUSA

Heobxogumo Takke crnegutb 3a TeM, YTOObI TPYOGONPOBOA HE BbiN NOBpPEeXAEeH Npy NPOBEAEHUU MPOYNX
cTpouTenbHblX paboT Ha obbekTte. [lepen yctaHoBkOW Tpy® [OOMKHbI ObiTb 3aKOHYEHbI BCe
3MneKTpora3ocBapoYHble paboThbl, a MpyU OTKPLITOW pasBoake TPYO- 1 OTAenoYHble paboThbl.

TpyObl C yxe YCTaHOBMEHHBbIMU Ha HUX UTUHraMM He nognexaT uarmbanuio. Ecnm aTo ycnosue He
BO3MOXHO COGMIOCTM MO TEeXHMYECKMM MpuyMHaMm, TO Tpyba B npouecce u3rMbaHua AormkHa
yOEepXKUBaTLCA PYKOW B MECTE NPUCOeANHEHUS (PUTKHTa.

Heobxoaumo nsberate NpsAMOro Bo3gencTensa Ha TpyObl yrbTpaduMoNeToBbIX NyYyel BHE NOMELLEHWUN, a
Takke BosaencTans Bolcokon (bonee 110°C) TemnepaTypbl.

B cnyyae 3aMOHONMMYMBaHMSA ropuM3oHTanNbLHOro TpybonpoBoaa, ero cneayeT NpoknaapiBath C NOAHEMOM
B CTOpPOHY BoAopa3bopHON apMaTypbl. 3aMOHONMYEHHBI BOAOMNPOBOS LienecoobpasHo NpoknaabiBath B
Koxyxe (Tpyba B Tpybe) wnm ytennutene. KaHanbl cnegyeT 3akpbiBaTb MOCHE TMAPaBIIMYECKMX
ncnbiTaHWN.
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Ona npoxoga u4epe3 CTpoOUTESNbHblE KOHCTPYKUMM HEeobXxoaumo npegycmaTtpvBaTb [Unb3bl U3
nnacTMaccoBbix Tpy6. 3aszop Mexay Tpyboil M runb3oi 3agenatb MATKMM BOAOHENPOHMLAEMbIM
mMaTtepuanom, AonycKalLwMM nepemeLleHne Tpybbl BAOMb NPOAONBHON OCU.

Mexgy Tpybamu ropsiie u XOnogHOW BoAbl OOJMKHO ObiTb He MeHee 25 mm. [pu nepeceyeHun
TpyOONpOBOAOB pacCTOsSIHUE MeXAY HUMU OOIMKHO ObiTb He meHee 30 mm. TpybonpoBoabl XONOAHON
BOAbI criegyeT NpoKnaabiBaTh HUXKE TPyOONpoBoAOB ropsiyero BOA4OCHa0XeHUs 1 OTOMMEHUS.

3anopHo-perynupytoLLlylo 1 BoOopa3BGopHO — apmaTtypy CreayeT  3akpemmnsiTh € MOMOLLbIO
CaMOCTOSITESbHbIX HEMOABWKHbLIX KPErmeHun ANA yCTpaHeHWs nepedadn ycunui Ha Tpy6onposon B
npoLiecce aKcrnyaTaumu.

Mpy MOHTaxke 0OOpYyAOBAHUS CUCTEM BOOOCHAGXEHWA WM KaHanusauum B MOMELLEHUAX HeoGXoaAMMO
cobnoaaTth NPaBUINBLHOCTb PACMOSIOXKEHUS 3reMeHTOB B npocTpaHcTBe. CyllecTBYOT 06LIenpuHATLIE
HOPMbI, pernameHTMpYIOLLME COOTBETCTBYIOLLIME pa3Mepbl. MpeanoyTUTENbHO criefoBaHne UM BO BCEX
cryyasix, Korga 3apaHee He OroBOpeHbl 0COGble YCNOBUS, CBA3aHHbIE, Kak NpaBuIio, C OpUrMHAaIbHbLIMM
OVN3aNHEePCKUMM  pPeLUeHVsIMM, UCMOSIb30BAHMEM CaHTEXHUYECKUX MpuBopoB C HecTaHZapTHbLIM
MOAKMIOYEHNEM WU HACTOWYMBBIM JKENaHWEM 3aKasyuka.

*  YCTaHOBOYHbIE 3MIeMEHTbl Pa3BOAKM BOAOCHAOXEHMSI pPEeKoMeHOyeM MOHTUPOBAaTb COrflacHo
criegyollei Tabnuue:

Ne |CaHuTapHble Kon-Bo PaccTtosiHne Mexay ocamu
npuoopbl 3J1IeMEHTOB (ropus.), mm

1 |dyw, oywesas kabuHa |2 15016

2 |[Dxakyau 2 150116

3 |BaHHa co cmecuTenem |2 150+16

4 |PakoBuHa co 2 150+16
cmecuTenem

5 |Cmecutennb 2 150+16

6 |YHuTas 1 -

7 |buge 2 150... 300

8 |CtupanbHas mawuHa |1 -

9 [MNocypnomoeyHas 1 -
MaLLMHa

[ns BbinonHeHusa noasoaok BC k 60MbLUMHCTBY KOHEYHbIX BOAOPa3bopHbIX TOYEK MOXHO MCMNOMb3oBaTb
MeTannonnactukoeble Tpyobl @14, Tpu 3TOM BO M30EXaHWE [AOMOSHMTENbHbLIX MOTETb Hanopa,
paccTtosiHMe OT CTOsika WNM KONfekropa Ans 3Toro AuaMeTpa He [OMkHO npesbiwaTb  15m.
PekomeHayeTcs npegycmaTtpuBaTb KOMbLEBOW pacnpefenutenbHblin Tpybonposod B AyLleBbIX o6Liero
MonMb30BaHMSA C YUCINOM AyLleBbiX CETOK Boree Tpex M aHamorMyHbIX MO 3arpyXeHHOCTU CaHWUTapHbIX
y3nax.

2.4. PekomeHayeMble HOPMbI pacxoaa Boabl Tabnuua S

HopmaTurBHble napameTpbl BOAOPa3bopHbIX TOYEK

Ne CaHuTapHble npubopbl CekyHAHbIV pacxoq MuHewm, MuH1M. MuH1Mm.

BOAbI Harnop (eBp. Hanop
06wy, | Xon. | Fop. | HOPM.), m (CHur avam. Y1
1996), m | noggogxu,

mm
1 YMbIBanbHUK 0,1 0,1 - 5,0 2,0 10
2 To e co cmecutenem 0,12 | 0,09 | 0,09 10,0 2,0 10

3 KpaH ¢ pacnbinutenem 0,15 | 0,15 - 10,0 - 10
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4 Moiika co cmecuTenem (B T.u. 0,12 ] 0,09 | 0,09 10,0 2,0 10
nabopartopHas)
5 BanHa co cmecuTenem (B T.4. obwmm | 0,25 | 0,18 | 0,18 10,0 3,0 10
ONS BaHHbI U YMbIBarbHUKA)
6 |BaHHa megunumHckas co cmecutenemc| 0,4 | 0,3 0,3 50 20
Y 20mm, 25mm

7 BaHHa ¢ BogorpeiHomn KONnoHKon u 0,22 | 0,22 - - 3,0 15
cMecuTenem

8 Cungsvasa BaHHa co CMecuUTenem 0,1 | 0,07 | 0,07 10,0 3,0 10

9 OyweBas kabuHa co cmecuTenem 0,12 | 0,09 | 0,09 10,0 3,0 10

10 [y B rpynnoBov yCTaHOBKE CO 0,2 | 0,14 | 0,14 10,0 3,0 10
cMecuTenem

11 HwkHUA BoCXoOALWmMN AyLu 03 | 0,2 0,2 - 50 15

12 MrneHnyecknni gyw (6uge) co 0,08 | 0,05 | 0,05 - 5,0 10
cMecuTenem

13 CmMbIBHOI Bayok 0,1 0,1 _ _ 2,0 8

14 HanopHbIi cMbIB 1,4 1,4 - 12,0 4,0 -

15 Muccyap 0,035 0,035 - - 2,0 10

16 HanopHbIi cMbIB ANg nuccyapa 0,2 0,2 - 10,0 3,0 15

17| bBbiTOBas nocygomoeyHasi MalluvHa 0,15 | 0,15 - 10,0 - -

18 BbiToBas ctnpanbHasa malumHa 0,25 | 0,25 - 10,0 - 10

19 MonMBOYHBIN KpaH 0,3 | 0,3 0,2 - 2,0 15

20 MNMnTbeBoOM hOHTAHYMK 0,04 | 0,04 - - 2,0 10

25. Bbloop HacocHoro obopyaoBaHus. Kputepum nogbopa CKBaKMHHLIX M KONMOAE3HbIX
HacocoB

ABTOHOMHbIe cucTembl BogocHabxeHusa (AC BC), ncnonb3syowme MECTHbIE MCTOYHUKM BOAA (CKBaXKUHbI,
Konogubl, npyga wu T.4.) TpebyT ob6s3aTenbHon YycTaHOBKM HacocoB. CyllecTByeT HeCcKOnbKo
NPUHUUMMANBHBIX CXeM CUCTEM BOOOCHAOXeHUs KOTTeKeW, WUCMnonb3ylwmx Hacockl. Haubonee
nonynsapHbl BE U3 HUX.

MepBas, Tak HasbiBaemas «jadHas» Ccxema, npegnonaraeT YCTaHOBKY Bblle HaMBbICLLEN TOYKU
Bogopasbopa HerepmMeTMYHOM HaKOMUTENbHOW €eMKOCTW, CHaOXeHHOW [aT4MKOM YPOBHs. [aTumk
ynpaBnsieT HacoCOM, OCYLLECTBAIOLLNM aBTOMaTU4eCKOe HanofHEHNne EMKOCTM MO Mepe pacxogoBaHus
Boabl. [ns paboTbl TakoW CUCTEMbl LOCTATOYMHO, 4YTOObI HAcoC WMMeNn Hamnop XOoTdA ©Obl HEMHOro
NPEBOCXOAALLUIA HAaNop BepTMKanbHOro ctonba Boabl MeXay BEPXHUM YPOBHEM B EMKOCTU U YPOBHEM B
uctoyHuke. MNpyn STOM napameTp nogaynm MPaKTUYECKM He CyllecTBEHEeH. Takas cxema umeeT psf
CYLLIECTBEHHbIX HEJOCTaTKoOB. BOT OCHOBHbIE:

* Hanuune KpynHorabapuTHOM EMKOCTU HAaBEPXY, 3aHMMalOLLLEN MECTO, TPeDYIOLLEN yTenmneHus,
BEHTUNALMM;

* HeoBXOANMOCTb PErynAPHON YUCTKY;

* 3acToW BOAbl, BCNIEACTBUE YEro B HEW PA3MHOXAKOTCHA BPeAHbIE Afsl YeNOBEKA MUKPOOPraHU3Mmbl;

* cnabbl Hanop;

* TPyQHOCTM C BOOOOYUCTKOWM BBUAY HEAOCTATOYHOCTM Hanopa A9 NPEOAONEHNs CONPOTMBEHNS
dunbTpa;

* HarpoMoXxxaeHne TpybonpoBOAOB U NULLIHME 3aTpaTbl HA MOHTaX TPyOONpPOBOAOB, KOTOPLIE OOBIYHO
npeBbILLaT CTOMMOCTb MOLLHOTO Hacoca;

* HeypobHOe pacnonoxeHne BogoHarpeBaTenen.
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o107 BapuaHT B JanbHenLweM Mbl paccmaTtpuBaTtb HE 6yp,eM BBMOyYy ero yLLl,ep6HOCTl/I. Hanbonee
nonyndapHaa B COBPEMEHHbIX KOTTEKaxX cxema AC BC coctouT u3:

* NOCTaTOYHO MOLLHOro Hacoca, cnocobHoro obecneunTb He0bXo0AMMbIA HAanop B KOHEYHbIX TOYKax
Bogopasbopa;

* YCTPONCTB perynnpoBaHuns 3TOro Harnopa v yrnpaefeHnsi HACOCOM - B 6OMbLUMHCTBE Criy4YaeB 3TO
[OBYXMOPOroBOe perie OaBNeHUs;

* yCcTponcTBa cTabnnunsaumm Hanopa - rmgpoakkyMynaTopa;

* YyCTPOMCTB 3aLLUMTbl HACOCa - YaCTO COBMELLAIOTCH C BbILLENEPEYNCTIEHHBIMM.

PekomeHayeTcs BbIOMpaTbh HACOCHYHO YCTaHOBKY C MPOW3BOANTENBHOCTBIO, PaBHOM UMW MPEBbILLAOLLIEN
MaKcUMarnbHbIN eOUHOBPEMEHHbIN U YacOoBOMN pacxo[.

TpebyeMbii Hanop, pasBMBaEMbI HACOCHOW YCTAHOBKOW, pacCYMTbIBAETCs NO hopmyIrie:
Hp = Hgr + 2JHL+ Hf + Hnet

,roe:

Hp - Tpebyembin Hanop, M;

Hgr- rpaButaLMoHHas cocTaensoLas - reoMeTpuyeckas BbicoTa nogbemMa BOAbl, M;

YHL - cymma noTepb Hanopa Ha pacyeTHOM y4acTke, M;

Hf - cBob6oaHbIV HAanop caHTEXHUYECKOro Npnbopa, NPUHMMaeMbIn cornacHo Tabnuue S, wm;

Hnet - HaMmeHbLUMI FapaHTMpOBaHHbIVI noanop cetn Boaornposoaa (I'Ipl/l ncnoJJjib3oBaHMM HacocCa B
Ka4vyecTtBe I'IOBbILIJa}OLLI,eI'O), M.

HL = AP/ p*g

e

g -yckopeHne cBoboaHoro nagenus, 9,81 m/c2

AP = R*L+Z

roe

AP - notepu Hanopa, Ma;

R - nMHenHas noTepsa AaBneHus Ha 1 M OnvHHBbI, [a/m

L-onvHHa yyacTka Tpybonposoga, Mm;

Z-nageHve gaBrneHns npy npeogosieHnn MeCTHbIX CONPOTUBEHUIN Ha bUTUMHrax u apmartype, la;
Z = Zp*V%/2

e

2E- cymMa Koadh(PULIMEHTOB MECTHbBIX COMPOTUBIEHWI Ha PaccunTLIBAEMOM yyacTke Tpybonposoaa

V-ckopocTb TenrnoHocuTens B TpyGonposoae, M/C p- NOTHOCTb BOAbI, Kr/M*
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K cegenuto: 1 6ap = 1 * 105 ITa (0.1 MIIa)=10,2 m B.cT. s BBIOOpa Hacoca CM. pa3fien
"Hacocnoe ob6opynoBanue"

Oco0eHHOCTH 110)160pa CKBa’KMHHBIX U KOJIOAE€3HBIX HACOCOB IOI'PY’KHOI0 THUIIA
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PucyHok.4. Cxema yCTaHOBKU CKBaXKMHHOTO Hacoca C aBTOMaTUKOW (pene, r/a) u rpacpuyeckum pacyeTom
Harnopa.
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Tpebyemebin Hanop, pa3BMBaEMbIi HACOCHOW YCTAHOBKOW, pacCcYnTbIBAETCA MO hopMyne:
Hp = Hep+ JH, + Hp

roe:

Hp -Tpebyembii Hanop Hacoca, M;

Hrp-rpaBuTauuoHHas coctaBnsioLas -reomeTpudeckas Bolcota nogbema Boabl, M;

Hep =Hgq, + Heb

dy - BbICOTa OT Hanoboliee HU3KOIro OBHA BOObl B CKBa>XUHe A0 OBHA 3eMJ1n, M
Hay 6 y y
Hg - BbicOTa OT ypoBHA 3eMnn A0 BEpXHeit Toukn Bogopasbopa, M;

2H - Cymma notepb Hanopa Ha pacyeTHOM y4yacTke, M;

Hd - cBOGOAHBIN HAaNop CaHTEXHUYECKOro NpmMbopa, NpuHMMaeMbli cornacHo Tabnvue S, Mm;
Ha- HaumeHbLLMI rapaHTUPOBaHHbIN NOPOr cpabaTbiBaHWst aBTOMATUKK, M.

Ha - npnHumaeTcs pasHbiM 30 M

dPaKkTM4Yeckun MakcuMmaribHbIi Hamnop Hacoca cnegyeT Bbldupatb 6oMblie pacyeTHON BEeNUYMHbI
Tpebyemoro Hanopa.

2.6. Y3nbl aBTOMaTUKU ANA cMCTeM BOAOCHabXeHus
F'mapoakkymynsaTop u ero nonoop

Ona komneHcauuMu rmapaBnNMyYecknx yaapos, BO3HMKAKOLWMX B MOMEHT cpabaTbiBaHMS 3arnopHOn U
NMyCKOBOW aBTOMaTMKM M 4TODObI M36exaTb W3MNULIHE 4YacTbiX MYCKOB HAaCOCOB, CHWXKAMOLWIMX WX CPOK
cnyxbbl M nNpuMBOOSALWMX K nepepacxogy 3SnekTpoaHeprun, B 3akpbiTbix AC BC npegycmatpusatoTt
MeMOpaHHble paclwmpuTensHble 6akn. Npu HyneBom Bogopasbope B Gake 3anaceH onpeneneHHbIn
o6bem Bogpl. [1py 3TOM HaxoAALWMICA MO APYryl0 CTOPOHY MeMOpaHbl CkXaTbii ra3 noadepXvMBaeT B
CMUCTEME [OaBliEHUE, He MpeBbIaloLLee Nopora OTKIOYEHUS HAcoCa, HO He HWXe Mopora BKMHYEHMS.
He3HauuTenbHbIA pacxon BoAbl KOMMEHCUPYETCs coaepXUMbiM Baka, mpu 3TOM OaBfiEHUE B cUCTEME
NNaBHO CHWXAETCS, MOKa He AOCTUrHET nopora BKMYeHMs1 Hacoca. ocne xe ero BKYEHUs 3a cyet
YyNpyrocTn rasa faBneHue TaKk XXe MNaBHO HauMHaeT pacTu 4O Tex Mop, Nnoka He AOCTUTHET nopora
OTKIMIOYEHUS1 Hacoca. TakMM oOpasom, NpegoTBpallalnTCsl  paspyluMTernbHble AN CUCTEMbI
rmgpasnuyeckue yaapbl U Boobule peskve konebaHus gaBneHusi, BbidbliBalolLumMe «OueHne» cTpyu Ha
BbIXOAe 13 TOYKM Bogopasbopa.

MeTon pacyeTa eMKOCTU r’MapOaKkKyMysisiTopa OCHOBaH Ha SMMMPUYECKOW MPEeAnoCbifike: 3anaceHHbI B
HemM 06beM BOAbl AOIMKEH ObiTb paBeH MO MeHbLUeN Mepe YeTBEPTU MaKCMMarbHOro BoAonoTpebneHus
CUCTEeMbl 33 MUHYTY:

Vu = Qmax/(4xn)
roe:Vu — 3anac BoAbl B r’apoakKymynsiTope, I;

Qmax - 6onbluee M3 3HAYEHWI MaKCMMarbHOro NoTpebreHnst Bogbl B Yac NMbo Npov3BOAMTENBHOCTU
HaCOCHOW YCTaHOBKM, N/y;
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n - gonyctmmMmoe 4Yncrio BKINHOYEHNN YCTaHOBKM B Hac, A514 3aKpbITbIX CUCTEM NMPUHUMAETCA 6...10,1.

[Ons 3Toro OTHOLIEHWA BBOAMTCA KOS(*)(bI/ILI,I/IeHT BMECTMMOCTM 0aka , UMEeKLNA COOTBETCTBEHHO
3Ha4YeHuA:

YcnoBue k
Mpon3BoanTENBbHOCTL HACOCHOM
YCTaHOBKWN BorbLUe MakCMMarnbHOro 1.2-1.3

pacxoga Bofbl
Mpon3BOAUTENBHOCTL HACOCHON
YCTaHOBKW MEHbLLEe MakCMarnbHOro 1.1
pacxoga Bofbl

dopmyna pacuyeTa ruapoakkymynsTopa uMeeT BuA;
Vt = Qmax/(4xn) x (Pmax+ 1) x k/(Pmax- Pmin)
roe:

Vt - Tpebyemblii 06bEM ruapoakkymynsitopa, i;

Pmax - makcumanbHOe OaBrieHWe Ha YpOBHE pacronOXeHWUs rmapoakkymynsatopa (Nopor OTKIHYEHUs
Hacoca), 6ap;

Pmin - MMHMManeHoe AasrneHve (nopor BkMoYeHus Hacoca), 6ap. PacyeTHoe 3HaveHne okpyrnsieTcs B
Bonbluylo CTOpoHy A0 bGnwxkanmwero Tunopasmepa. [dasBneHue npeaBapuUTENbHON HaKaykn MNycToro
rmapoakkyMmynaropa AormKHO 6biTb npnbnusmtensHo Ha 0.5 bar Huxe

Onsi nogaensoLwero 60nbLWMHCTBA HACOCOB, YCTAHABMBAEMbIX HA COBPEMEHHbIX KOTTEXKaX, BO3MOXHO
NPUMEHEHNE TMAPOAKKYMYFSATOpPe C EMKOCTLI0 OT 12 o 24 nutpoB. Ecnu e BO3HMKAKOT YacTblie nepeboun
C nojayern SMNEKTPO3HEpPrMu, nydie BblOpaTh rMapoakkymynsatop 6onbliero obbeMa Ans co3gaHus
pes3epBHOro 3anaca Bobl.

[nsa nckntoyeHnst YyacTbix cpabaTbiBaHUA HAcoca U UCKITIOYEHUS TMAPABIIMYECKOro yaapa CrieqyeTt Takke
YYnUTbIBaTb NPOU3BOAUTENIBHOCTL YCTAHOBKM

[Mpon3BOANTENBHOCTD, M /Yy O6bem baka, n
o 1 12
OTt1p002 24
Ot2p004 60
OT14 100

Cxema ycTaHOBKM CM. puc 4
Pene paBneHus
ApTtukynel AQ6Q, A061, A062.

Pene paBneHus - yCTpOI7ICTBO, npeagHasHa4veHHoe AnAa aBToMatulaunm BKNIOYEHUS/BLIKMIOYEHNST Hacoca
BOJOCHAOXEHNS B 3aBUCUMOCTM OT MOHMKEHMUS/NOBLILLEHUS AABNEHUS.

Pene paBneHuss MMeeT BCTPOEHHOW MeMOpaHy, KoTopas MepeMeLlasicb CMblkaeT/pa3MblikaeT B
3aBMCYMOCTU OT U3MEHEHMS AaBMEeHUs KOHTaKTbl NUTaloLWeR UMK WYHTUPYIOWEN NUHWIA NOOKIoYeHUS
anekTpoaBuUraTens Hacoca.

MMOpoakkyMynsaTop B 3TOM CUCTEME BbINOSMHAET HEeCKONbKO (PYHKLUMW: KOMMEHCUpYeT rmapasnivyeckuin
yOap B MOMEHT Mycka Hacoca (MCKNYaeTCca TakToBaHMEe 3aryCKoB ABUraterns, UCKMYalTcs peskue
"nneskn" BodOW M3 KpaHa); obecneumBaeT 3anac BOAbl BO BpPEMs OTKMOYEHUS SMeKTpUYecTBa;
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obecrieuvBaeT 3agepXKy BO BPEMEHM MEXOY OTKPbITME/3aKpbiTUEM KpaHa W 3anyCcKom/OCTaHOBKOM
Hacoca (orpaHUYMBaETCs KONMMYECTBO 3anyCKOB ABUraTtens); AepKWT OaBfeHve B BOAOMNPOBOAE B TO
BPEeMs Koraa Hacoc He paboTaer.

Cxema ycTaHOBKM CM. puc 4
[aTt4yuk cyxoro xoaa
ApTtukyn A06G6.

[aTunk cyxoro xopa - YCTPOMCTBO, MpedHasHaueHHoe [Afsi OTKMHYEHUs Hacoca B Criydae MOSiHOro
OMOPOXXHEHUSI UCTOYHMKA BOAbI (CKBaXKMHBI, KoroAua, pesepByapa).

[Jatumnk Cyxoro xoga umMeeT BCTPOEHHYH MeM6paHy, KOTOpad pa3MblKaeT KOHTaKThbl nuTaroLwen mnnu
LIJyHTVIpyiOLLI,GVI NIMHUI NOAKMOYEHMUS anekrpoasuratend npm nc4eaHoBeHnn oAbl B BOgoONpoBoae.

Cxema ycTaHoOBKM CM. puc 4

NMonnaBKOBbLIM BbIKNO4YaTesNb

ApTtukyn A063.

MonnaekoBbIN BbIKMOYaTernb - YCTPONCTBO, npegHasHayeHHoe ans aBToMaTusaumu
BKITHOMEHUS/BBIKIIOYEHNST Hacoca B 3aBMCUMOCTM OT MOHWXKEHMWS/MOBbILIEHUS YPOBHSA BOAbl B €MKOCTM

(konopgeu, pesepByap, ApeHaxHasi cuctema u 1.4.).

C nomolbio MOMMaBKOBOrO BbIKNKOYATENS, BO3MOXHO, obecneuntb 3awmnTy OT CyXOro xoda HacocCa,
aBToMaTun4yeckoe 3arnosiHeHne unm onopoxXxHeHne pasrinyHblX EMKOCTEN.

lMonnaBKoBLIN BbIKOYATEND CMbIKaeT/paSMbIKaeT KOHTaKTbl NUTaloLWwen wunm LlJyHTVIp)/IOLLI,eIZ JNINHUA
NOAKIKYEeHNA anekTpoasuratend npu OCTUXEeHUN 3ajaHHOro ypoBHA BOAbl.

Taknum cnocobom, BO3MOXHO, NOAKMYaTb NOrPYXKHbIE HACOChI M HACOChI, PACMONIOXKEHHbIE BHE €MKOCTH.
1 .-MorpyxHon Hacoc WILO-Sub TWU 5

2. 3awmTa OT MCYE3HOBEHMS BOAbI - MOMMaBKOBbIN BbIKMOYaTENb

3.-Mpnbop ynpasneHns (MocTaBnseTcsa B KOMMNSEKTE C JAHHOW MapKon Hacoca)

4.-Komnnekr MaHOMETPUYECKOro ynpasleHus, COCTOALNA U3 06paTHOFO KnanaHa, perne OaBlieHud,
NATUMBbIBOAHOIO WTYLEpPa, MeM6paHHOFO r’mopoakkymMyndaTopa

5.-PacnpegenvtensHas kopobka.
&)

e
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Pwuc 5. lNMonnaBkoBbIN BbIKNOYaTENb
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TepmMoperynupyrowmm cmecuTesibHbIN KnanaH ¢ 3aluTon OT OXOroB.

TepMOperJ'II/IpyPOLLI,VIIZ CMECUTENbHbBIN KnanaH C 3aliMTON OT OXOroB npeaHasHa4veH Ona perynmpoBKku
TeMnepartypbl Ha yCTpOIhCTBaX ropa4ero BOOOCHAOXeHNs un ans MecCTHOM perynmpoBkn B 30HE,
I'IpVIJ'IeFaIOLLI,eIZ K TO4YKaM MeCTHOro Bop,opa36opa.

B kayecTBe cMecuTENbLHOrO krnamnaHa [Ans CUCTEM ropsidero BOAOCHaGXeHus TepMoperynupyoLmnii
CMecuUTeNbHbIN KnanaH paboTaeT crneayoLwmm o6pa3om:

BbICOKOUYBCTBUTENMBHBIN TEPMUYECKUA IANEMEHT, PaCMnONOXEHHbIN Ha BbIMyCKe KnamnaHa, ynpasnsaet
3arnyLuKon, KoTopas perynmpyeT COOTHOLLEHME MOTOKOB XOMOAHOM U ropsvyen BOAbl B COOTBETCTBUMN C
BbIOpPaHHON perynMpoBKoy TemnepaTypbl CMELLAHHOW ropsaYen Boapbl.

¥

Puc 6.

Dl

Takve knanaHa ycTaHaBNUBAKTCS Ha BbIMyCKe ropsdert Boabl U3 6onnepoB M TENSIOOOMEHHUKOB Ans
orpaHM4eHus TemnepaTypbl ropsyen BOAbl B Npeaenax yCTaHOBMNEHHbIX HOPM (cM. puc.8.). MNMpumeHeHune
CXeM  CTepMoperynupylolwmMmm  CMecuTenbHbIMKM  KranaHamu  no3BOnsieT  UCNonb3oBaTb  3TU
BogoHarpeBaTenu ¢ MakCumManbHOM 3dEKTUBHOCTbLIO.

KnanaHbl noHM»XeHus faBneHus

YKkasaHHble YCTpOVICTBa npegHasHa4veHbl Ona npuMeHeHuda Tam, rage nabsrieHne B CeTU MOXKEeT CTaTb
CITULUKOM BbICOKMM ANA CUCTEeMbl U OTAerNbHbIX I'IpVI60pOB. KnanaHbl NOHWXKEHU AaBneHus cnenyet
NPUMEHATb B crnefyrLlnx cnydaax

Korpa ctatuueckoe gasnenue npesbiwaet 5,0 6ap (DIN 4109)
[nsi orpaHnyeHns 6pockoB paboyero AaBreHnst B CUCTEME Mogayn Boabl

Korgpa makcumanbHoe [aBneHuMe B CeTM MUTbLEBOM BOAbl HE CHabXeHHOe TakuMm KrnanaHoM, MOXeT
0OCTU4Yb MakCMMalibHO 4ONYyCTUMOro gaBlieHuA [aHHOW CUCTEMBI UNK gaxe NPEBbLICUTL €ero.

Koroa ceTn C BbICOKMM OaBNEeHMEM COeAMHEHbI C CUCTEMOM, KOTOpaa MOXeT paGOTaTb TOJMbKO MNpw
HU3KOM JaBlieHnn

Korga pabouee gaBneHve nepen npegoxpaHuTerbHbIM YCTPONCTBOM MoxeT npesbicntb 80% AaBneHust
ero cpabartbiBaHus. Ecnv nsgenunsa yctaHoBMEHbl Ha BbIXOOHOM y4aCTKE CUCTEMbI, IAe U3-3a BO3MOXHON
HeucnpaBHOCTM paboTbl KnanaHa MNOHWXEHUS OaBMEHUA MOXET BO3HWUKHYTb HEAOMYCTUMO BbICOKOE
[aBrieHune, To cuctema gorkHa bbiTb 000opyLoBaHa COOTBETCTBYIOLUM NPeAOXPaHUTENbHBIM KnanaHoM.
B aTom cnyyae ycTaHOBOYHOE [aBrieHMe KranaHa MOHWKEHWS OaBEHUst OOJPKHO ObiTb, MO MEHbLUEN
Mepe, Ha 20% Hwke faBneHus cpabaTbiBaHUS NpeaoXpaHMTENBHOrO KnanaHa

B cnyyasix, Korga BbICOKME 3[4aHuUst Uy rpynna 30aHui, HaxoOsLMXCs Ha pasHbIX YPOBHSAX, MUTAKOTCA
BOAOM OT 06LLero Hacoca 1 Korga Heobxogumo obecneynTb HanMyne y4acTkoB C pasHbiM AaBrneHvem. B
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3TUX cryYasix KnanaHbl MOHTUPYOTCS NMBo Ha cTosikax, MMbo Ha nofdade BoAa Ha Kaxabld aTax. oT 0.5
[0 2,0 6apa

ot 0.5 0o 2.0 6apa A ooooo

Oooooo
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Pwuc.7

He enaTenbHO WCNOMbL30BaHWE KnanaHoB B CMNPUHKINEPHbIX yCTpOVICTBaX n B CcuUctemax
NoXapoTyLUeHUA.

HasHauyeHne knanaHoB NOHWXEHUSA OAaBMEHUS 3aKIT04aeTCH B YMeHbLUEeHNN OaBNeHNnA BXoadLero

NOTOKa 00 BbIXOOAHOro AaBlneHud, 3afaHHOro Oonda AaHHOro cny4vasd, U NoCTOAHHOINo noaaepXxXaHma 3Toro
3Ha4YeHnda He3aBMCUMO OT pacxona.

KnanaH noHwxeHus aaeneHus

- orpaHMYMBaeT CNMLLKOM BbICOKOE AaBlieHne Ha Bxoae

- nogaep>XnMBaeT NOCTOSIHHOE AaBrieHne B cucTemMe gaxe npu konebaHum gaBneHus Ha Bxoae
-3KOHOMUT BoAy (Y4eM HWXKe JaBrieHne BoAbl, TEM MEeHbLLE pacxopn,)

-yMeHbLLUaeT LWyM OT NOTOKa

Kak npaBuno, TepMuvH "KranaH MOHWXeHUs AaBrneHus" NPUMEHSIOT K YCTPOWCTBAM, Y KOTOPbLIX BCe
pabouve petanu (membpaHa, MpyXuvHa, OUMCK U T.4.) CO€AMHEHbl B OOWH KOMMAKTHbIA Yy3er, BHYTpwU

KOTOPOro nponcxogut BocnpudaTue gaBneHu4.

Punc.8
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3. 'BC. lNpumeHeHe Terrio06MEeHHUKOB U Y3I10B aBTOMaTUKN.
Fopsyee BogocHabXxeHue

CHwulM pekomeHnaytoT npegycMaTpuBaTb AN LiEHTpanu3oBaHHblXx cuctem [BC ¢ aBTOHOMHbIMU
NCTOYHUKaMK Tenna Temnepatypy He 6onee 50°C, npu 3TOM ANS OETCKUX YYpPEXOEHWUA OHA He OOmKHA
npesbiwatb 37°C. [No eBponencknm Hopmam Temnepartypa Boabl B cucteme MBC npmHumaetcs 46°C.

Kpome TOro, GOMbWMHCTBO MMMOPTHBLIX YCTPOWCTB MNOAFOTOBKM rOpPAYEN BOAblI paccyMTaHbl Ha
Temnepartypy ropsiien Bogbl 46°C.

Haenenne B cucteme NBC y Toyek Bogopasbopa He OOMmkHO npesbiwaTh 4,5bar (tpeboBaHne CHul
2.04.01-85).

B cucrtemax, roe cymmapHasa gnvHa TpybonpoBoga OT BogoHarpeBaTens 4O BBOAA B CaHy3en He
npesbiwaet 10 M, peunpkynsauma MBC He npegycmatpuaeTcs. [Npy GonbLuen NPOTSKEHHOCTUN cneayeT
YYUTbIBaTb, YTO NOTEPU TEMna B MeTansonnacTUKoBbiX Tpybax BO MHOIMo pa3 MeHbLUE, YeM B CTaslbHbIX
TpyGornpoBoaax. Kak mokasbiBaeT OMnbiT, B KOTTemkax oblieil nnowaabio 4o 600 M’ 1 C KONMYeCTBOM
cHabXxxaeMmbix BOOOW ypoBHeN He bonee Tpex, unpkynauusa NBC He TpebyeTtcs. Ecnn xxe HeobxoammocTb
B €€ OpraHu3aLmn BO3HMKAET, Kak NpaBuiio, NPUMEHSIETCS criefyloLlasi CXema.

BapuaHT opraHuMsauum peuupkynsauum rBC

BopgoHarpesaTenb

TpexxogoBon TepMOCMecuTENb

Hacoc 'BC

O6paTHbIN KnanaH

ABapuiiHbIV KnanaH n cbpoc B KaHann3auuo
"'MapoakkymMynsitop

Tpyba B ytennutene ansa 'BC

Nogakrowh =

B kauecTtBe HacocoB UMPKYNALMKA NPUMEHAKT cneunaribHble HacoCbl A5d BC ¢ NaTyHHbIM KOpPMNycoM
nnéo UMPKYINALNOHHbIE HACOCbl ANA CO MuHUManbHom npon3BoanTESIbHOCTW.

OCHOBHbIe TUMNbI HarpeBaTenen Xxo3siMCTBEHHON ObLITOBOM BOAbI.
IIpoTouHblii BoMOHArpeBaTe/ib

MpoTouHbI BOAOHArpeBaTenb HarpeBaeT BOAY TOMbKO B MOMEHT pacxoga. W 310 Hambonee
9KOHOMMWYHBI NOAXO0A B CMbICNE pacxoda TOnfvea, T.K. TENO pacxodyemM TOMbKO B TOM OObEME B KakoM
notpebnserca. K aTo kateropum OTHOCAT ra3oBble KOMOHKM, 3NIeKTpUYeckue Harpesartenu,
nnacTuHYyaTble TENO0OMEHHUK.

MpoToYHbIE BOAOHarpeBaTen MMeKT eLle TO MPEMMYLLECTBO, YTO HarpeB BoAbl OCYLLECTBASETCS cpasy,
B MOMHOM O0GbEeMe U1 CTOMb AONI0, CKOMb 3TO HE0BX0ANMO 6e3 CHUKEHUS NPOU3BOANTENBHOCTY.

HakonuTtenbHbIN BOoAOHarpeBsaTenb

HakonutenbHblli  BogoHarpeBatesnb (6oinep) oTnuyaeTcs OT MPOTOYHOrO GonbluuMM  06bEMOM
3anacaemoi BHyTpu cebs Boabl. HarpeB Boabl 4o 3agaHHOW TemMnepaTypbl B 3TOM Crlydait Npoucxoaut
3apaHee U, Kak npaBusio, C UCMONb30BaHWEM OTHOCUTENBbHO Marioi MOLLHOCTU. B Golinepe nMocTosiHHO
HaxouTcsi ropsidasl Boda, a No Mepe pacxoda B HEro NocTyrnaeT XONoAgHas U NoAOrpeBaeTcs 40 HY>KHOM
Temnepatypbl. [ns npegoTBpalleHnst noTepb Tenmna 4epe3  Koprnyc Govnepa  Mcronb3yeTcs
TENNoM30nsALms.

B Tex cnyyasix, Koraa yctaHaBnMBaeTCA HaKOMUTENbHLIV BoJoHarpeBaTerb AN KOMNeHcaLUmmn Tennosoro
pacluMpeHnss Bodbl MpW Harpeee HeoBXOAMMO YCTaHaBMMBATL pPaclUMPUTESNbHBIN MeMBpaHHbIn Gak.
MeToauka pacyeTa aHanormyHa pacyeTy aKkcnaHcomara.
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HakonurejJbHbIe
Anekmpuyeckue HakonumersnbHble 8000Haz2pesameru.

OnekTpuyeckne HakonuTenbHble BoAoHarpeBatenu (bownep) npeactaBnsaloT cobon pesepsyap
€MKOCTb0, Kak npaBuno, B auanasoHe oT 10 go 200 n. Takve HarpeBaTenu WUMEKT BCTPOEHHbLIV
HernocpeacTBeHHO BHYTpY eMkocTu TOH MoLwHocTbo oT 1 go 2.2 kBT npy ogHOa3HOM NOAKNIOYEHUN U
0o 6 kBT npu TpexdasHom nogknoyeHun. BopgoHarpeBaTenb COCTOMT M3 CReAyloLWwuX OCHOBHbIX
3MNEMEHTOB: BHELWHWUI Bak; Tennousonsaums; BHyTpeHHUA 6ak ; TOH; TepmocTaT; NMpenoxpaHnTenbHbIN
KnanaH.

PaboTtaeT I'IpOTOLIHO-HaKOI'II/ITeJ'IbeIIZ AneKTpoHarpeBaTteslb No npuHUuMny noaaepXaHua BHYTPU cebs
NOCTOSIHHOM TeMnepatypbl, Npyn 3TOM OH BCerga HaxoaAuTCcAa noa AaBrieHnemMm BoonpoBoaa. B 6017|nepe
NOCTOAHHO HaxXoOUTCA ropda4aa Boda, a Nno Mepe pacxoda B HEro noctynaeT XonogHasa u nogorpeBaeTcA
ao Hy)KHOVI TeMnepartypbl. K 4Yncny AOCTOUHCTB OTHOCUTCA HebonbLuas r|0Tpe6n;|emaﬂ MOLUHOCTb, 4YTO
Nno3BOJIAET UCMOJ1b30BATb UX MNPaKTU4YeCKu rge yrooHo (p,aqm, KBapTWUpHhbI, OCbVICbI n T.D,.).

Kom6uHupoeaHHbIe Bolinepsbi

Boiinep sBnsieTcs yCTPOMCTBOM HarpeBa ObITOBOM ropsiden BOAbl NPOTOYHO-HAKOMWUTENbLHOro Tuna
NOCpeACTBOM TEMIOHOCUTENSA CUCTEMbI OTOMMEHUSA 34aHUS, NPN STOM OH MOXET UMETb BCTPOEHHbIN TEH,
KOTOpPbIA MOXET HarpeBaTb Govinep B nepuos, Koraa cucteMa OTOMMeHUs OCTaHaBNMBaEeTCS.

CyulecTByeT Tpy BapuaHTa KOHCTPYKUUn 6onnepos: - 6onnepbl CO BCTPOEHHbIMU 3MeEBUKaMU; -6onnepsol
C OBOViHbIM KOpnycoM; -6onnepbl "eMKOCTb B €MKOCTM".

Boinepbl CO BCTPOEHHbIMM 3MEEBMKAMU WUMEKT KOHCTPYKLUMIO =~ WOEHTUYHYIO  3MEeKTPUYEeCKOMy
HakonuTenbHOMY BoAOHarpeBaTesnio. PasHuua 3aknioyaeTcs B TOM, 4YTO XO3IMCTBEHHas Boda
HarpeBaeTcs C MOMOLLb0 TPyObl, Yepe3 KOTOPY MNpOKa4YMBaeTCs TENOHOCUTENb U3 CUCTEMbI
OTOMNJIEHVS], B BUAE 3MEEBVKa, PacrnofioeHHOro BHyTpY pesepsyapa.

bonnepbl ¢ ABOMHBIM KOPMYCOM MMEKT ABOMHbIE CTEHKM B LMAMHAPUYECKOW YacTu emkocTu. Mexay
CTEeHKaMl NoKkavnBaeTCHd TenJiIOHOCUTEIlb U3 CUCTEMbI OTONMJTIEHUSA.

Bonnepbl "eMKOCTb B €MKOCTU" C KOHCTPyMpOBaHbl TakumM 06pasoM, 4YTO OCHAaLLEHbl KOPMycoM,
BbIMOMHEHHbIM W3 ABYX BCTPOEHHbIX APYr B Apyra KOHUEHTPUYEeCKnX oOO0riovek, YCTaHOBMEHHbIX C
3a30pOM, Kak B MeCTe pasMeLLeHns LMnMHOPUYecknx obedaek, Tak u B MecTax pacnonoXeHus OHWLL U
BEPXHUX KpPbILLEK. Me>|<,u,y obonoykamu nokaymBaeTcs TENNOHOCUTENb U3 CUCTEMbI OTOMMNEHUS.

BaxHocTb TeMnepaTtypbl Harpesa.

CylwiecTByeT 4eTkasi B3aMMOCBSI3b Mexzy TeMnepaTypoil HarpeBa ObIToBOW Boabl BHYTPWU Goinepa u
KOHEYHON NPOU3BOAMTENBHOCTBIO CUCTEMBI rOpsivYero BodocHabxeHus. Vimeetcs BBuay Yto npu Gonee
BbICOKOW Temnepatype BoAbl MOXHO MONy4nTb GOSblUe XO3SWCTBEHHOW BOAbl. Takoe pasmbllfieHune
WHTEPECHO ANS XWUMbIX 30aHUA UK oTenewn, rae B onpeaeneHHoe BPeEMsi AHSI BO3HWKAET MOBbILLIEHHAS
noTpebHOCTL B ropsiyer Boge.

Mpeanonoxum, YTo Anst o6CRyXMBaHNS HEKOero 3aaHns npu Temnepatype Ao 60°C Heobxoaum Goiinep
500 nuTpos, TO Npu TemnepaType Ao 80°C pocTaTouHo 6onnepa 300 nMTPOB. ATO NO3BOSINT CIKOHOMUTL
MeCTO, AeHbIM, TEMMO.

Ho cywecTtBytoT 1 cBou "HO". [Npu Temnepartype cBbille 65 °C HauMHalOT aKTUBHO OTKNAAbLIBATLCS COMM
XeCTKOCTW B BuOe TBEpAOro He pacTBOPUMOro B BOAE OCadka Ha BCEX WMEHLUMXCA BHYTPEHHWUX
noeepxHocTax. Kak cneacrteue, yBenuyeHne BpemMeHU HarpeBa obbema, YMEeHbLUEeHVWE eMKOCTU U
HeobxoaMMOCTb NpoMbIiBKUK. [pu Temnepartype Huxe 60 °C B xonogHom 30He npnbopa ecTb BEPOATHOCTb
pasMHOXeHMSA onacHbIX BakTepun, NermoHern, KOTopble MOTyT NPUBECTU AaXe K CMepTernibHOMY UCXoay.



IO.H. Crenanenko «TexHudeckas moaaepxKa» 16

OTn GakTepumn pa3amHOXalTCs, MPexae BCero, B cToa4en Tensnon soge npumepHo 30-55 °C.
MoaTomy xenaTtenbHO NPUMEHATL KOHCTPYKLUMM NULLEHHbBIE 3TUX NPOONEM.

NMpoToyYHble

Inekmpuyeckuilt RPOMOYHbBLI 6000HAZPEBAMEND.

MpoToyHbI BOAOHarpeBaTenb HarpeBaeT BOAY MrHOBEHHO MpW MPOXOXAeHun 4epes npubop. OH
cpabaTbiBaeT aBTOMaTMYeCKU cpasy Mocne BKIYEHWs KpaHa ropsyen BoAbl. JTOT npubop vmeet
KOMMaKTHYI0 KOHCTPYKLMIO U BbICOKYIO HarpeBaTernbHyl0 CMOCOBHOCTb. KonmyecTBo NpoM3BoAMMON BOAbI
B €4AMHMLY BPEMEHU 3aBUCUT OT TEMMONPOU3BOAUTENBHOCTI (MOLLHOCTM) NPOTOYHOrO BOgOHarpeBaTens.
TemnepaTypa Ha BbiIxoge 3aBUCUT OT Cregyowux OT crnegyrowmx daktopos: pacxoq (n/muH),
TemnepaTtypbl NoABOAMMOM BOAbI (OC), MoLHocTu npubopa (kBT). CyuwecTtByloT TpeboBaHua K
MUHUManNbHOMY rMapaBnyeckomy Hanopy.

rasoenie rNMPOMOoO4YHbIe eodouaapeeamenu.

[a30Bble NPOTOYHbIE BOAOHarpeBaTenu (ras3oBble KOMOHKM) codeTawT B cebe Bce OOCTOMHCTBA
MOPTOYHbIX HAarpeBaTenen ¢ caMbiM 3KOHOMUYHBIM BMOOM TOMMMBA:

* [a30Bble KONOHKM B HeHOCpeD,CTBeHHOVI 6nmsocTtu ot FIOTpGGVITGﬂEVI ropﬂqeﬁl BOAbl N HE 3aBUCAT OT
pa6OTbI CUCTEeMbl oTOoNJMEHNA.

* [a30Bble KOMOHKN QYHKLMOHMPYIOT NO MPOTOYHOMY NpuHUmny. MNpu 9ToOM npoTekarllasi Yepes annapart
BOAa MoJorpeBaeTcs [0 YCTAHOBIIEHHOW TemnepaTypbl Tak OOMro, Kak CyllecTByeT noTpebHocTb B
ropsiden Boge.

* Annapat paboTaeT Tonbko Npu oT6ope BoAbI

* VI3 BCcex NpMpOAHbIX PEeCcypCcoB ra3 umMeeT HambomnblUyto TENSOTBOPHYK CMOCOOHOCTE M HAaUMEHbLUNE
BbIOPOCHI BPELHbIX BELLECTB

* [Mpn nogbope HYXHO MCXOOUTb M3 KONMYECTBA TOYEK Bofopa3bopa u cpefHecyToYHOro notpebneHus
BOAbI.

TennoobmMmeHHUKU

lMpumeHeHMe nnacTuHyaTtbix TennoobmeHHukoB Anst NBC oguH M3 Hambonee addeKTUBHBIX cnocoboB
NPUrOTOBIIEHNSA XO3AMCTBEHHOW ropsiyen BoAbl. [1nacTuHYaThbin TEMNI00OMEHHMK SBMSETCS YCTPOMCTBOM
KOCBEHHOro HarpeBa ObITOBOW ropsiyen BOAbl NPOTOYHOrO TWMa MOCPEACTBOM TEMIIOHOCUTENSA CUCTEMbI
OTOMMEHUS 30aHNS.

Ha nuuo Bce npevmyLiecTtBa NPOTOYHOIO HarpeBa BOAbl: 3HAYMTENbHOE COKpaLleHWEe MnoTpebneHus
3HeprMm B OTNMYUM OT HarpeBaTeNien HaKOMUTENbHOro TuNa; MOMEHTanbHbIA HarpeB BOAbl B
HeobxooMMOM 06BEME, a TakKe CTOSb JONTO CKOSIbKO 3TO HEO6XO0OMMO; HE3HAUNTENbHbIE pa3mMepbl Npwm
O4eHb GOMbLUON MOLLHOCTM HarpeBa; BO3MOXHOCTb PaboTbl B COMETAHUM C Pa3fNUYHbIMU UCTOYHUKAMM
Tenna (ra3oBblA,  OW3ENbHbIA  UNW  JMEKTPUYECKUA  KOTen, TEMMOHOCUTEMb  LeHTpanbHOro
TennocHabxeHns)

MnacTuHYaTbI!  TENNTOOOMEHHUK B COYETaHMM C HEeDOMbLUOM HAKOMUTENbHOM €eMKOCTbl  (6ak
aKKyMynsaTop), JaeT BO3MOXHOCTb CrnaguTb HebonbluMe ckayku TemnepaTypbl npyu paboTte TOMbKo Co
CKOPOCTHbIM TennooObMEeHHUKOM. D,aHHaFl KOMMOHOBKa OaeT NMpPakKTU4eCKn Hauny4dlwine pesyrbTaTbl npu
noarotoske BC.
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"padhmkmn 3aBUCUMOCTY TemnepaTypbl ropsidert BOAbl OT BPEMEHM
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HakonutenbHbin 6oninep TennoobmeHHMK

Mpy NpUMEHeHMM NNacTUHYaTBLIX TEMNOOOMEHHMKOB C UHOUBUAYAITbHBIMA OTOMUTENBHBIMU CUCTEMaMM
Heobxo4MMO, YTOObI 3TU KOTIbl UMENN ONpedeNneHHbI BHYTPEHHUA 06bEM COOTBETCTBEHHO MOLLHOCTHU
TennoobmeHHuka. B npoTMBHOM criydyae MOryT BO3HMKHYTb YacTble 3anyCKuM/OCTAaHOBKM KOTNa 3a OYEHb
KOPOTKMI NPOMEXYTOK BPEMEHM N pe3kue nepenagsl TeMnepatypbl ropsayen sogsl. Hanpumep: anga 30-tm
KMIOBaTHOMO TENNOOOMEHHMKA BHYTPEHHUI 0O0BLEM KOTNa AOMmKeH ObiTb He MeHbLue 80 nutpos; anst 50

MpuHuMNuanbHaa cxemMa NOAKMOYEHUA TensnoobmMeHHMka MBC ¢ orpaHM4yeHMem TemnepaTtypbl
ropsiue BoAbl

Harpesawwan cropoHa Harpesaemas cropeHa
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rBc HartiuK noToxa

I'ogasa XoncaHs i 8OO

BcTpoeHHble KOHTYpbI BC

MouTn BCE NPOM3BOANTENN OTOMUTENBHON TEXHUKN NPELACTaBNAOT aCCOPTUMEHT KOTNOB C BCTPOEHHbIMMN
KOHTypamu ropsiiero BogocHabxeHusi. Takoe pelleHue 3KOHOMWUT MEeCTO U AeHbrM Ha 00yCTpOMCTBO
KOTenbHOW, a Tawkke B OOMbLUMHCTBE Cry4YyaeB MO3BOMSET BCH MOLLUHOCTb OTOMUTENBHOIO KoTna
3a4encTBoBaTb Ha HarpeB XO3MCTBEHHOM BOAbI.

B kauecTtBe yCTpOIZCTB Harpesa BoAbl NMpu Takou cxeme MoryT ObITb MCMONb30BaHbI Kak NPOTOYHbIE, TAK U
HaKkonuTtesibHblie yCTpOVICTBa.

OTonUTENbHLIN KOTEN MOXET MMETb BCTPOEHHbLIV Bonnep. Npy 3ToM Bonnep MOXET HaxOAUTCs BHYTPU
BHELLHEero Koprnyca KOTna W MMeTb KIacCUYEeCKyld KOHCTPYKUMIO, a UuMpKynsaumsi obecneudvBaeTcs
OOMOSTHUTENbHBIM BCTPOEHHBIM HACOCOM. Takasi KOHCTPYKUMSA NPUHLUMMMANBHO HE OTNNYaeTcs OT KoTna ¢
BHeWwHUM Gonnepom. [pyron BapuaHT, korga Gonnep HaxoaMTCA BHYTPM BHYTPEHHEro Kopryca KoTna.
Takasi KOHCTPYKUMS aHanorMyHa peLueHuio "eMKOCTb B eMKOCTM" CO BCEeMW BblTeKallMMu OT ctloga
npenmyLecTBamu.
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OTonnTEnNbHBLIN KOTEN TakkKe MOXET UMETb BCTPOEHHbI CKOPOCTHOW TEMNOOOMEHHMK. ITO MOXET ObITb
nnacTvHYatbii  TennoobmeHHuK. [MnacTuHYaTble TEnnOOOMEHHWKU YyCTaHaBnMBalT B OCHOBHOM B
HaCTeHHble rasoBble KOTMbl, KOrda LMpKynsuusa obecneuymBaeTcsd 3a cyeT Hacoca, paboTtarowiero Ha
OTOMneHne, a nepepacnpegeneHve MNOToKa OCYLLECTBISETCH 3a CYeT rmapaBriM4ecku ynpaBrnsieMoro
TPEexXxogoBoro knanaHa. lNnactMHyatble TennoobMEHHVKN MOTyT yCTaHaBNMBaTbCS B HAMOMbHbIE KOTIbI C
COBCTBEHHBIM LMPKYNALUNOHHBIM HAacOCOM M aBTOMATUKOM BKMOYEHUSA KOHTypa. CyllecTByeT u gpyroe
pelleHMe CKOPOCTHOro TennoobMeHHMKa, KOrgda BO BHYTPEHHEK MONOCTb KOoTNa BCTpavBaeTcs
CKpyYeHHasa BWHTOM Tpyba AOCTaTOMHOW ANWHHBI 4YTOObI 06ecneunMTb NMPOTOYHbLIN HarpeB BoAbl. JTO
peLleHre He TpebyeT Hanuumsa Hacoca.

4, anMeHeHMe TernNIoN3oNAUMOHHBLIX MaTepuarnos. YrenneHue HapyXHbIX U BHYTPEHHUX
TpyGonpoBoaos.

Tpy6a B nsonsauuu

Jns obecnieueHust 3aIlIUTBI OT BO3MOXKHOTO 0Opa3oBaHMs KOHJCHCATa WJIM BO3MOXKHOTO
BO3JICHCTBUSL KOPPO3WUHM BHYTPU IIOJIOBOTO TOKPBITUS WM OETOHA, B LENAX aKyCTHYECKOM
M30JIIIMM [IyMa IIOTOKA, a TaKKe TEMIEepaTypHOTO BO3ICHCTBUS Ha OTHEIKY, TpPYyOBI,
paboTaronie Kak B XOJNOJHOM, TaK M TOpSYEM TEMIIEPaTypHOM DPEXHME JOJKHBI
NPOKJIAIBIBATHCS B M30JSIIKN. TOMIIMHA U3OJSIMH TTOCTABIISIEMON MMPOU3BOIUTEIIEM COCTABIISIET
4 - 9 mM. [lns MOTIOTHUTENBHOM 3aIIMTBl M3OJISIHUS MOXKET OBITh TOKPHITA LETbHOTSHYTON
HOJMATUICHOBOM TIIJIGHKOM KpPacHOTO WM CHHEro IBera. Marepuan TepMOU3ONISAIMU He
conepxut CFC, u xoappurnment uzonsuun pasex 0,55 W/mK.
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