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PYKOBOOCTBO MO 3KCIMIYATALUUA




BHUMAHUE!

B HacTosiLLeM pYKOBOACTBE COAEPXUTCS WHGOpMaUMs, Kak ans
nonb3oBaTens, Tak U Ans MOHTaXHMKa.

Monb3oBatenb AomKeH 0bpaTUTb BHUMaHWE Ha cregyLlime rmasbl:
Obwue npaBuna TexHUkM 6Ge3onacHoCTW, YhaneHue npoayKToB
cropaHusi, Qkcnnyatauns BogoHarpesaTtens.

B TekcTe pykoBOACTBa UCMONb3YOTCA crnegyoLme CMMBOIbI:
A BHUMAHMUE = pencteus, koTopble TPEOYIOT NOBbILLEHHOTO
BHVMMaHUSA 1 COOTBETCTBYIOLLIEN NOArOTOBKU

3AMNPELWEHO = nencTeus, KoTOopble
BbIMNOJIHATL Hu B Koem cny4ae.
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OBLUUE NMPABUINA TEXHUKU BE3OIMACHOCTHU
HacTosiiee pykoBOACTBO AOMKHO XPaHUTLCA BMECTE C U3LAENUeMm,
4TOGbI K HEMY UMENK JOCTYN Monb3oBaTeNM BogoHarpesartens, a
TaKKe CrneumanicTbl, OCYLLECTBNALNE YCTAaHOBKY U CEPBUCHOE
obcnyxuBaHve. Ecnu BogoHarpesatenb nepegaeTcs Apyromy
nuuy, HeobxoOuMmo nepegarb HOBOMY Briafenbly HacTosLiee
PYKOBOACTBO, YTOObI OH W MpurnaliaeMble UM TEXHUYEecKkue
cneumanucTbl MO C HUM O3HaKOMUTLCS.

& MoHTax BofoHarpesaTens, a Takke nobble paboThbl
Mo PEMOHTY M OBCMYXMBAHMIO OOIHKHbI MPOW3BOAUTLCA
KBanMULMPOBaHHbIMI CrieLuanucTaMm, aTTecToBaHHbIMM
Ha paboTy ¢ AaHHbIM 06opyOOBaHUEM.

& 3anpeLaeTcs MCNonb30BaTh U3AENNE He MO Ha3HaYeHUIo.
MpousBoaUTENb CHUMAET ¢ cebs BCSKYIO OTBETCTBEHHOCTb
3@ HaHECEHHbIN MAAM, XUBOTHLIM UMK NpeaMeTam yluepo,
BbI3BAHHBIN [OMYLIEHHBIMIA NPU MOHTaXe W TEXHUYECKOM
O6CJ'Iy)KVIBaHVIVI OLUVI6KaMI/I nnn I'Ipl/l NCMNOoJsib30BaHMM ero He
MO HasHaYeHuIo.

3anpelleHo BHOCUTb W3MeHeHuss B paboTy YyCTPOWCTB
ynpaBrneHns B Te4YeHne BCero cpoka cryxbbl nsgenvs, ato
MOXeT AenaTb TONbKO N3roTOBUTENb.

BopoHarpeBaTenb npegHa3HaveH Ans HarpeBa BOAbl XO3-
GbITOBOr0O Ha3HaYeHUs!, MO3STOMY OH OMKEH ObIThb NOAKMHOYEH
kK cetn BC B COOTBETCTBME C €r0 XapakTepucTukamun u
MOLLIHOCTbIO.

Mpu oBHapyXeHnn yTeuky BoAbl NepekporiTe nogady Boabl 1
HeMeneHHO obpaTnTeCh B CEPBUCHYIO OPraHn3aumio.

Mpn gnuTenbHOM OTCYTCTBUM nepekponTe Tpybonposon
rasa. Ecnn ectb onacHocTb 3amep3aHus, crnevTte Bogy 13
BOAOHarpeBarensi.

B crny4dyae HencnpaBHOCTHU, OTKITHOHUTE BOOOHArpeBarternb nHe
nbiTakTeCh €ro peMOoHTNUpOBaTb U YTO-NNBO N3MEHSTD.

Heobxoanmo npoBoauTb TexHudeckoe obcnyxuBaHue
BOAOHarpeBartens, Nno kpamHen mepe, OOUH pa3 B roA.

He pasbpacbiBante martepvan, B KOTOPbIA ynakoBaH
BOZOHarpeBaTenb — MOMMITUNEHOBBIE MAKETbI, MEHOMMIacT
1 T.N. He nossonsante geTtsiM urpatb C HUMU — 3TO MOXET
ObITb OMacHo.

B nomeLleHusix TennoreHepaTtopoB C OTKPbITOW Kamepow
cropaHust criegyetT  npegycmatpuBaTb  0OLLEOOMEHHYHO
BEHTUMALMIO MO pacyeTy, HO He MeHee ogHoro obMeHa B 1 4.
Takke HeOOXOAMMO YUYNThIBaTb pacxod Bo3dyxa Ha ropeHune
TOMMMBa, MpU 3TOM CUCTEMA BEHTUMAUMM He [OIbKHa
JonyckaTb paspexeHusi BHYTPU MOMELLEHUS, BIUSOLLErO
Ha paboTy AbIMOyaAaneHus OT TEMNNOoreHepaTopoB.
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Benapycu, KazaxctaHa, Mongosel 1 Poccun.

Cpok CJ'Iy)K6bI BOA4OHarpesatena npu BbINONTHEHUN YKa3aHHbIX B
OaHHOM pyKoBOACTBE TDEGOBaHMﬁ cocTtaBnsieT He meHee 10 ner.

B koMnnekT noctaBku BogoHarpeBaTens BXoasT:

Pyuka ynpaBneHusi (yCTaHaBNUBaOTCA MOCIE MOHTaXa U3aenus)
- 2WT.

®uneTp (BCTaBNsIETCA B LWUTYLEP HA BXoAe BoAbl) — 1T,

Ltyuep ¢ npoknagkow (mpucoegmHsieTcss K BXody perynstopa
haBneHnst) — 1.

KPOKWU ONns HABeCKU - 2L

PykoBogctBo no akcnnyataumu. WHCTpyKUMSt MO MOHTaxy,
TEXHWYECKOMY OBCIYXMBAHUIO Y PEMOHTY — 1LUT.

3KcnnyaTauvm BOOOHarpeBartensa Tpe6yeT cobntogeHns HEKOTOPbIX
OCHOBHbIX NpaBun ©e30nacHOCTN, @ UMEHHO:

3anpeu.|,aeTcs:| ncnonb3oBaTb BOAOHarpeBateslb He Mo
Ha3Ha4YeHuto.

CTporo 3anpelyaetcs 3akpbiBaTb Tpsnkamu, Gymaron unm
NpoYMMM MNpeaMeTaMn BEeHTUMSILUMOHHbIE PEeléTkr Ha
BCaCbIBaHU 1 Ha BbIXOAE BO3AYXa, & TakKe BEHTUNSALMOHHOE
oTBEpPCTME B MOMELLEHUW, B KOTOPOM YCTaHOBIIEHO
usgenve.

Ecnu Bbl noyyBCcTBOBanNy 3anax rasa, He BKIOYanTe HUKakne
anekTponpunbopsl, TenedoH 1 Npoyre yCTPoNCTBa, KOTopble
MOryT CTaTb MCTOYHMKOM WCkp. OTKpoWTe OKHa, 4TOOBbI
NPOBETPUTb NOMELLEHNE U 3aKPOWTE LEHTParbHbIV ra3oBbI
KpaH.

He ctaBbTe kakne-nnbo npegmeTbl Ha BogOHarpeBaTensb.

He ocTaBnsanWTe KOHTEWHepbl W  BOCMNaMeHsLWmecs
BellecTBa B MOMELIEHUN, B KOTOPOM YCTaAHOBMEH
BOZOHarpeBarterb.

B criyyae HeucnpaBHOCTU, OTKIIOYNTE BOLOHArpeBaTerb U He
nblTalTeCb €ro PEMOHTUPOBATbL WUIN YTO-NINGO N3MEHSITh.
3anpellleHa aKcnnyatauus BogoHarpeBaTens AeTbMU U
HEeOonbITHbIMU NOABMU
Banpelaertcs Tporatb
BOoOOHarpesaTens.
B3anpellaeTcsa xpaHUTb BogoHarpeBaTtenuv npu tTemnepartype
oKpyxatoLero Bosgyxa Hmke 0°C.
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Mpu akcnnyaTtaumm BogoHarpeBartens yuYnTbliBanTe YTo:

- nepuognyeckasl YncTka BHELUHeW MOBEePXHOCTW BOAOW C

MbIFIOM He TOMNbKO YryyllaeT BHELLIHUA BUA, HO M 3awuaeT

€ro naHenu oT Koppo3uu, NPoAneBas ero CPoK Cryxobl;

He MCrnonb3ynTe pacTBOPUTENMU, MOPOLLKM MU abpasvBHYHO

ryoky

- He u4ucTUTe BogoHarpeBaTenb W €ro 4acTum nerko
BOCMNNaMEHSLWMMNCA BelecTBaMmn (Hanpumep: OeH3uH,
CMUPT, KEPOCUH 1 T.4.).



1. XAPAKTEPUCTUKU

1.1 OnucaHue nsgenus

npOTOHHbIVI ra3oBblii BOOOHarpesartenb npegHasHa4vyeH 014 Harpeesa BOAObI X03-ObITOBOro HasHa4eHus. HarpeB BOObl NMPOM3BOAUTCA B MOMEHT ee
NPOTOKa Yepes3 BogoHarpesarersib. BO}J,OHaneBaTeJ'Ib OCHalleH CUCTEMOW aBTOMAaTU4ECKOro perynmposaHna MOLLIHOCTU B 3aBMCUMOCTU OT KOnn4yecTea
BOAbI NPOTEKaroLLEero 4epes Hero. Posxur v otkntodeHne BOOOHarpesaTena nponucxogAT aBToMaTtn4eckm (I'Ipl/l pa60Tarou.|,e17| 3anarnbHomn ropenKe).

1.2 TexHN4YeCcKne xapakTepuUcTUKu

MOJENb SIG-2 11p
kBT
HomvHarnbHas Tennosas NpoM3BOAUTENBHOCTb kBT 19,0
HomwuHanbHas Tennosasi MOLLHOCTb kBT 21,8
MuH/MarisHas Tennosas NPOM3BOAUTENBHOCTL kBT 7,5
MwuHumanbHas TennoBasi MOLLUHOCTb kBT 9,0
TUN FTA3A METAH cyr
G20 G30 G31
MuHumanbHasi Tennota cropanus (0°C, 1013 m6ap) MOx/m3 35,90 122,80 93,60
MuHuManeHbI koaddurumeHT Bob6e (0°C, 1013 mbap) MOx/m3 48,20 85,30 74,90
HomwuHanbHOe faBneHve rasa Ha BXxoae. kMa (m6ap) (228: 113355) 2,94 (29,4) 3,77 (37,7)
Pacxop rasa M3/4 (Kr/4) 2,20 1,72 1,69
1,05 - 1,00
[aBneHue rasa Ha ropernke kMa (m6ap) (10,5 - 10) 2,70 (27,00) 3,20 (32,00)
[nameTp hopCyHKM 3ananbHOW ropenku MM 0,35 0,16
[vameTp hopCyHOK OCHOBHOW rOpesku MM 1,25 0,72
PopCyHKn wT 1
[nameTp npucoeanHeHnsi ra3oBov MarmcTpanm 1/2”
MaccoBbIi pacxof AbIMOBbIX ra3oB r/c 11,8 12,1 13,0
TemnepaTtypa 0TBOAMMbIX ra3oB °C 180 185 182
BOOA SIG-2 11p
[IMana3acH aHaueHuii pacxoaa - nepeknoyaTen MyH. nepekntovaTenb Makc.
or25005 ot 500 10,8
YBenuyeHve Temnepartypbl BoAbl °C ~50 ~25
MuvH1mManbHOe aaBnexHne kMa (m6ap) 20 (200)
HomwuHanbHoe aaenexne kMa (m6ap) 200 (2000)
MakcumansHoe aaBneHve kMa (m6ap) 1000 (10000)
OunameTtpbl naTpybkoB nogaym u otéopa Bogbl 1/2”
[vameTtp natpybka AbiMoyaaneHms MM 110
Pa3mepbl 1 Bec
BeicoTa MM 592
LWvipnH MM 314
my6uHa MM 245
Bec Kr 10,60

MpumeyaHue: Temnepatypa XonoaHou Boabl coctaensiet 15 °C

1.3 NabapuTHble pa3mepbl 1.4 Yerponcrso

1 YCTPOWCTBO KOHTPOSS TAMM 9 Bxop rasa
2 Matpy6ok AbiMOoyAaneHus 10 PerynsTtop AaBneHus rasa
Pasmeptl ykasaHel B MM A 51912 3 TennoobmeHHUK 11 KHonka nbesopo3axwura
e) 4 3ananbHas ropernka 12 SkoHomal3ep
B 1o 5 lopenka 13 LUTtyuep Ansa 3amepa AaBneHns rasa
c 101 6 [uapaBnuyeckuin knanaH 14 OnekTpoa po3xwura
D 245 7 PerynaTop Temnepatypbl 15 Tepmonapa
E 314 8 lasoBbIN kNanaH
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2. MOHTAX

2.1 HopmaTtuBbl
YcTtaHoBKa rasoBoro oGopyuosava OOIMKHa npou3BoAUTbCA B
COOTBETCTBUN C ,D,eI7ICTByIOLL|,I/IMM HOpMaTMBaMu.
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2.2 KpenneHue K cTeHe
Mepbl NpeaoCTOPOXKHOCTU:

B3anpellaercs ycTaHOBKa BOAOHarpeBaTens B MOMELLEHUsIX C

MOBbLILUEHHbIM COAEPXKAHWEM MbIfIN UMM XUPHbIX W/WNN eaKuxX

napoB B BO3ayXe.

- BopoHarpeBaTenb cnegyetr ycTaHaBnMBaTb Ha CTEHe B
HenocpeacTBEHHOW Bnn30CTy OT AbIMOOTBOASILLErO KaHarna.

- [Ona poctyna K BogoHarpeBaTentd Mnpuv  TEXHUYECKOM
obcnyxmnBaHnM He0HBXOAMMO OCTaBUTb BOKPYT BOAOHarpeBarTens
cB0o6OAHOE NPOCTPAHCTBO, Kak Noka3aHo Ha puc. 3.

PacnonoxeHue

- [MpuTok Bo3ayxa k BofoHarpesaTesto AoMmKeH ObITb CBOGOAHBIM.
MoaTomy 3anpeLlaeTcs ycTaHoBKa BofoHarpeBaTessi B NOTHO
3aKkpblBatoLLMECs WKAMbl UIN CTEHHbBIE HULLIN.

- He cnepyer pacnonaratb BogoHarpeBaTenb Haf KyXOHHON
MAUTON WNM MHBIM KYXOHHBIM YCTPOWCTBOM. (0BpasytoLimecs
npyv TroTOBKe Mapbl Xupa, ocedasl Ha BogoHarpeBaTere,
yXyALatoT ero paborty).

- Ecnu cTeHbl YyBCTBUTENbHBI K BO3AEUCTBUIO TENNa (HanpumMep,
[epeBsiHHblE), MX HeOBXOAMMO 3alUMTUTb COOTBETCTBYHOLLEN
Tennounsonsiumen.

- Ha puc. 4 npuBeaeHbl ycTaHOBOYHbIE pasMepbl 45151 KpenneHus
BOAOHarpeBaTens Kk CTeHe.

|
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Pa3awmepsbl ykaszaHs 8 MM
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2.3. BeHTUNAUua nomelleHus

BHumaHve! HeobxogmMmo 03HaKoMWUTBCS C  PYKOBOACTBOM MO
MOHTaXy M 3KCMyaTauum Ha BoAoHarpeBaTtesnb nepeq Havyarnom
ero ucnonb3oBaHus. HecobniogeHne NOnoXeHun wu3 [aHHOro
PYKOBOZCTBa MOXET CTaTb NPUYMHON B3pbIBa, NoXapa, 0TpaBeHnst
yrapHbIM ra3om, Bpe4HOro TEPMUYECKOro BO3OENCTBYS.

O6bem Bo3ayxa

[naHopmanbHom paboTbl 060pyaoBaHNS He0bXxoaMMOo obecneunTb
NPUTOK BO34yXa B NOMELLEeHWeE, rae YCTaHOBIEH BogoHarpeBaTerb,
B KONMU4ecTBe, JOCTAaTOMHOM A1 HOPManbHOro ropeHus rasa u
AN BEHTUNAUUM CamMOro NnoMeLleHus.

PaboTta BogoHarpeBaTtenss B O4HOM MOMELLEHUN C KaMWHOM,
BbITSDKKOW MMM UHbIM MOJOGHBIM YCTPOMUCTBOM MpeACcTaBnseTr
OMacHOCTb 1 3anpeLLaeTcs.

lMomeleHne, roe yctaHaBnvMBaeTCs BoAoHarpeBaTenb, OOMKHO
UMETb NPUTOK Bo3ayXa Ans BEHTUNSALMN.

Mputok Bo3ayxa

MpuTok Bo3ayxa AOMKEH ObITb MPSMbIM U OCYLLIECTBNATLCS OOHUM

u3 crnegyowmx cnocobos:

- OTBEPCTUS B CTEHAX BEHTUNNPYEMOro MOMELLEHMNS, BbIXOASLLME
Hapyxy;

- BEHTWNAUMOHHbIE  KaHamnbl —  WHAUBMAYyalnbHblE  WMK
KONINEeKTUBHbIE pa3BETBIEHHbIE.

Bosgyx Ans BeHTMRAUMWM OOMMKEH MNogaBaTbCs CHapyXu U He

cofepxaTtb 3arpa3HeHuM.

[onyckaeTcs Takke KOCBEHHas BEHTUNSALUSA — 4Yepe3 CMEeXHble

nomelleHus. Mpu aTOoM Heobxogumo cobnopaTtb crnepyowue

TpeboBaHus:

- CMexHoe NoMeLLeHMe AOIMKHO UMETb NPAMYIO BEHTUMNSALMIO;

- Bce obopygoBaHMe B BEHTUNMPYEMOM MOMELLEHUN [OSHKHO
ObITb NPYCOEANHEHO K AbIMOXOAY;

- CMexHoe NnoMeLLeHre He JOMKHO NCMNOoMNb30BaTbCH B Ka4yecTse
cnarnbHW UM NoMeLLeHnsi obLLero Nofb3oBaHus;

- CMEXHOe TMOMeLleHNe He [OIMKHO SBMATbCA WUCTOYHUKOM
NoXapHOW ONacHOCTU (TaknM, Kak MacTepckue, rapaxu, cknag
roptoyMx MaTepuarnos u T.n.);

- [aBrieHMe B CMEXHOM TOMELUEHNN He HKe, Yem B
BEHTUNUPYEMOM (CHWXEHWE [aBneHus MOXET MpPou3onTn B
cuny genctens addekta 06paTHON TArM — Hanpumep, ecnv B
CMEXHOM MOMELLIEHNN YCTaHOBMNEH KaKow-nnbo OTONUTENbHBbIN
arperat, KamMuUH WM CUCTEMa BbITSXKHON BEHTUNAUMM, K
KOTOpbIM He obecneyeH Haanexalyui NPUTOK BO3ayxXa);

- MeeTcH cBobogHas LMpKynaums BO3ayxa mMexay
NpoBETPUBAEMbIM  MOMELLUEHMEM U CMEXHbIM  Yepes
NMOCTOSIHHbIE MPOEMbI.

2.4. NpucoegnHeHue K ra3oBon MarmcTpanu

Mepeg Havyanom pabotbl npodtMte nN. 2.1 HacToswero

pyKOBOACTBA.

Onpepenute guameTp TpybonpoBoga B COOTBETCTBMM  C

OencTByoLLMMI cTaH4apTaMm (Ho He MeHee %), [Mepen ycTaHOBKON

n3genus NnpodynTe NoABOASLLMIA ra3onpoBo, YTOOb! yaanuTb 13 Hero

MOCTOPOHHME YacTuubl. B ymakoBke BogoHarpesaTensi HaxoauTcs

natpybok C Mpoknagkon AN MpUCOedVHeHst BodoHarpesatens K

rasoBou ceTu. Ero HeobxoanmMo nprMcoeanH1TbL KO BXOZy perynstopa

AaBneHus rasa.

[aHHas onepauns pomkHa OblTb BbINOMHEHa Ha BepTMKanbHO

yCTaHOBMEHHOM BOAOHarpesarerne, YTOObI npaBunbHO

NO3NLMOHNPOBATL NaTPybOK.

Mocne mMoHTaxa HeobxogMMO MPOBEPUTL FEPMETUYHOCTL B MECTe

npvcoeauHeHnst naTpyobka.

Mepen BxogoM rasa B BoAoHarpeBaresib PEKOMEHAYETCs yCTaHOBUTb

3aropHbIN ra3oBbIv KPaH.

Mpy nepBom 3anycke Heob6xoAMMO cunamm KBannuuMpoBaHHbIX

cneumnanncToB NPOBECTM criegytoLime paboTbl:

- MNPOBEPUTb BHYTPEHHIOK N BHELLIHIOW repPMETUYHOCTb ra3oBon
maructpanu (cgenartb ONpeccoBKY);

- ybeauTtbea, Y4TO BOAOHarpeBaTenb paccyMTaH Ha TOT TUM rasa,
KOTOPbIN K HEMY MOABEAEH;

- YOOCTOBepuTbCH, YTO AaBreHue B MoAdalrolweM rasonposoge
nexvwT B Mpepenax, YKasaHHblX Ha WAEHTUDUKALMOHHON
Tabnuyke BogoHarpesaTtens;

- ybeonTbes, YTO TPAKT NOAAYM ra3a paccymTaH Ha pacxop rasa,
COOTBETCTBYIOLLMIA TpebyeMow MOLLHOCTM BOdoHarpesaTens,



M 4YTO B HEM TpeaycMOTPeHbl BCE KOHTPOSbHble U
npegoxpaHuTenbHbIe YCTPOWCTBA, npeanucaHHble
AENCTBYIOWMUMU HOpMaTUBaMu.

Mpn GonbluMx nepepbiBax B MOSb30BaHWUKM BOAOHAarpeBaTenem

3aKpoWTe 3anopHbI KpaH Ha Tpybe nopayum rasa.

Bo nsbexxaHne obpasoBaHusa SA40BUTLIX M B3PbIBOOMACHbLIX CMecew

LEepXUTE OTKPbITbIMU BEHTUMNSILMOHHbLIE OTBEPCTUSI B MOMELLEHNM,

rAe yCTaHOBMEH BodoHarpeBaTensb.

He wucnonb3yinte TpybonpoBoa rasa B KayecTBe 3as3eMreHus

3nekTpoobopynoBaHMS.

2.5 N'mppaBnuyeckue noakrovYeHUs

anCOGAI/IHMTe BoAoHarpeBateslb K BoAgonpoBody, YCTaHOBUTE
nepen BOAOHarpeBaTenem 3anopHbi kpaH. Ecrnu cmoTpeTb Ha
BOJOHarpeBaTtenb crnepean, natpybok nogadv XOnofgHoOW Bofbl
pacnonoxeH crpaea, a naTpy0bok Bbixoda ropsyert Bogbl — Cresa.

A YcTaHoBWTe (pUNbTP (NOCTaBNSETCS C BOAOHarpeBaTtenem)
BO BXOHOM LUTYLIEp KnanaHa BoAbl.

& Mpexae Yem nogksoyaTh LWTYLEP Ha BbIXOA4E ropsiyeli Boabl
K BOOOMNPOBOAHOMN CETW, CHUMUTE C HEro MracTUKOBYHO raiiKy.

A Y6e putech, 4TO BOAONPOBOAHbIE TPYObl HE NCMOMb3YHTCS
0151 3a3eMITEHUSI ANEKTPUYECKNX NPUOOPOB N TeNedOoHHbIX
annapaTtoB. B npotuBHOM crnyyae TpybonpoBog u cam
BOJOHarpeBaTesflb MOryT GbICTPO BbINTM U3 CTPOS.

Ecnn xecTkocTb nocTynatwollen B BogoHarpeBaTenb BOAbl

npesblllaeT 4  Mr-ake/f., PEKOMEHAYeTCs  MCMonb30BaTb

ycTporictBa Ansi obpaboTkm BoAbl C LEMb MNpefoXpaHeHus

TennoobMeHHMKa OT OTIIOXEHMUS conen xecTkocTu. lNMokasaTenb

kucnotHocT PH, wncnonb3yemow B BogoHarpeBaTene BOAbl,

[OMMKeH nexarb B npegenax 6-8.

rMOPABITMYECKAS CXEMA (Puc. 5)
2.6 YpaneHue npoayKToOB CropaHus

1 [JbIMOCGOPHBIN KOpo6 13 BeHTypu §

2 YCTPOWCTBO KOHTPOMS TAMM 14 Tuppasnudeckuii knana

3 MMpepenbHbiit  rugpasnudeckuii 19 MPenoxpaHuTenbHbIi
TepmocTat rMAapaBRMYecKMii KnanaH

4  TennooBbMeHHVK 16 dunsTp BoabI

5 Topernka 17 MembpaHa

6 QJnekTpoa posxura 18 Bxoa xonogHown Boap!

7 Tepmonapa 19 BkoHomarsep

8 3ananbHas ropenka 20 lMasoBbIv knanaH

9 WhxekTop 21 Katywka

10 Bbixoa ropsiyent ol 22 la30BbIN PUnLTP
11 LUTyLep 3amepa faBnexus raza 23 Perynatop naeneHus rasa
12 Mepekntoyartens

! =
whe
1

Water

Puc. 5

BogoHarpesatenn sBnstoTcs rasoBbiM 0b6opygoBaHveM Tuna
B11BS, nosTtoMy oHV 060pyaoBaHbl YCTPOMCTBOM KOHTPOMS TSN,
Mpy npoekTMpoBaHWM [AbIMOOTBOAA HeobxoaMmo cobnoaaTb
TpeboBaHVsA AeiCTBYIOLWMNX HOPMATVBOB.

BogoHarpeBatenb [OMXeH COEAUHATLCA C  AbIMOXOAOM  WMu
OblMOBOM  TpyboM nocpedcTBOM  AbIMOOTBOASLLErO  KaHana.
[bIMOOTBOAALLMIA KaHan [OMKEH MPUCOEAUHATLCA K ObIMOXOAY
UM ObIMOBOW Tpybe B TOM >Xe MOMELLEeHWW, ae yCTaHOBIEeH
BOOHarpeBaTenb, B KpaWHeM Criydae — B CMEXHOM C HUM.
MaTtepnan AbIMOOTBOAALLEro kaHana p[omkeH obecneynBaTb
MAOTHOCTb CThIKOB U YCTOWYMBOCTb K MEXaHUYECKMM U TENSOBbLIM
Harpyskam, a Takke BO3AENCTBUIO AbIMOBbIX ra30B U KOHAeHcaTa.
Mpy MobbIX BHELLHUX YCMOBMSAX Temnepatypa B ntoboi Toyke
AbIMOBOTO KaHana AomKHa ObiTb Bbile TOYKM pOChI

YCTPOWCTBO KOHTPONSA TAMM

B craHgapTHyl0 KOMMMEeKTauuio BOAOHarpeBaTens  BXOauT
YCTPOWCTBO KOHTPOMst TAMM. OTO YCTPOWCTBO KOHTPOMMPYeET
MONHOTY yAaneHus MpoAYKTOB CropaHud, T.e. CreauT 3a Tewm,
4yTOObl MOTOK TrasoB W3 Kamepbl CropaHus Hanpaensncs B
ObIMOOTBOASALLMIA KaHan v Janee B AbIMOXOA.

YCTpOMCTBO  COCTOUT M3 «TepMocTaTa»,  COEAUHEHHOro
nocrnegosaTtensHo ¢ Tepmonapoun. CpabaTbiBaHne TepMocTaTa
NPUBOAWT K NPEKpaLLeHno NoJaym rasa, kak Ha OCHOBHYHO, TaK 1
Ha 3ananbHyto ropenku. CpabaTbiBaHne TepmocTaTa Bbl3blBaeTCs
YaCTMYHBIM UMW MOMHBLIM NEPEKPbITUEM AbIMOOTBOASALLETO KaHana
unu gbiMoxoga

Takoe nepekpbITUE MOXET ObITb BbI3BAHO Pa3nyMyHbIMY MPUHMHAMM
— KaK BHELUHUMWU, TaK U BHYTPEHHUMMW, HaNpUvep:

- Hey[ayHoe YCTPOWCTBO AbIMOOTBOASLLENO KaHana;

- CY)XeHue B [bIMOOTBOASALLEM KaHarne;

- CMMLLKOM MHOro n3rnboB kaHana;

- KaHan nMeeT obpaTHbIN YKIOH (OTpULAaTENbHbIV Yromn HakrnoHa).
Bce atm chakTtopbl MOryT MPMBECTM K W3NULIHEMY NaAeHUuto
[aBrneHnss B KaHame, npenaTtcTBys CcBOOOAHOMY  BbIXO4y
npogykToB cropaHus. CpabaTtbiBaHue TepmocTata KOHTPOns TAru
6nokupyet paboTy BogoHarpeBaTens, He MO3BOMSA AbIMOBbLIM
rasaMm BbIXOOUTb B MOMeELLEHWe, Tae yCTaHoBMeH arperar. [Ons
MOBTOPHOIO 3arnycka BogoHarpeBaTenst HeobxoaMMO BbIMONMHNUTL
npouenypy, onvucaHHyto B naparpadge «BKIMKOYEHWE».

Mpwn HemcnpaBHOCTM CaMOro YCTPOMCTBA UMK €ro 3NEKTPUYECKNX
COedVHEHUIN 3anyck BoAOHarpeBaTenst HEBO3MOXEH. Takum
obpasom, obecneunBaetcs 6esonacHocTb paboTel.  Ecnn
NMOCTOSIHHO MPOMCXOANT aBapuiHasi OCTaHOBKa BO4OHarpeBaTens,
Bbl3BaHHas cpabaTbiBaHMEM YCTPOWCTBA KOHTPOMS  TAM,
HeobxoauMo 06paTUTLCA K KBanuULUMpPOBaHHbLIM CrieLuanmcTam,
UMEILLMM COOTBETCTBYIOLUME paspeLleHns, Ans Toro, 4Tobbl
NPOBECTW MPOBEPKY MOMHOTHI yAaneHus MPOAYKTOB CropaHus u
NMPOKOHTPONMpPOBaTh 3PPEKTUBHOCTL PaboTbl AbIMOOTBOASILLETO
KaHana u gbiMoxofa cornacHo TpeboBaHMAM HOPMaTKBOB.
KaTteropmyecku 3anpeluaetcs BpYyYHYH W3MEHSATb COCTOSHUE
KOHTPOJbHOrO TepMocTara uUnm oTknodatb ero. OT 3Toro 3aBucuT
Bawa 6e3onacHOCTb 1 340pOBbE TEX, KTO XUBET C Bamu.

Bce paboTbl ¢ yCTPOMCTBOM KOHTPONSA — MpoBepKka ero paboTbl
M 3aMeHa B Cry4Yyae HeucrnpaBHOCTM — [OJDKHblI NMPOBOAUTLCH
aTTeCTOBaHHbLIM KBanuMULUMPOBaHHbIM CMELMannCcToMm.

[Ons 3ameHbl BblleAWEro M3 CTPOS YCTPOWCTBA KOHTPOMS
TAMM  HACTOATENbHO PEKOMEHAYETCA WCMONb30BaTb  TOMbKO
«OpUrMHanbHbIE» 3anyacTu, MOCTaBMsieMble W3roTOBUTENEM,
MOCKOMbKY OHW creuuansHo paspaboTaHbl Anst MPUMEHEHUS B
haHHOM wm3pgenun n obecnevmBaloT Hambonee 3PAEKTUBHYHO
pabory.



2.7 Nepexopn Ha apyromn Tvn rasa

[MepeBog BogoHarpeBaTens C O4HOMO TuMa ra3a Ha ApYroi JOMmKeH
BbINOSHATHCS TOMNbKO aTTECTOBAHHBIM CEPBUCHbLIM CMNELNANMCTOM.
Onepauun No nepeBofy BogoHarpeBaTens ¢ OAHOro Tuna rasa
Ha [Opyron nerdye BCEro MpoOM3BOAWUTb Ha YXKE YCTaHOBIIEHHOM
o6opynoBaHuu.

[MepeBog ¢ NnpupogHoro rasa Ha CxukeHHbIn (CYT)

Mepen npoBegeHnem nbGbIX onepauvMi NO  NepeBoay
obopynoBaHMs Ha Apyrod Tun rasa HeobXxoOMMO OTKIHYUTb
nogady rasa Ha aTo obopyaoBaHue.

1. 3ameHa chopcyHKM Ha 3ananbHOI ropenke

- BbIKPYTUTb (POPCYHKY 3anarnbHON ropernku;
- YCTaHOBUTb POPCYHKY 3anaribHOW ropenkn ¢ HOBOW NPOKMaaKom
U3 KOMMIeKTa Ans NepeBoAa Ha CXWKEHHBIN ra3 (puc.8).

Puc.8/ )Y

2. 3ameHa (hOpPCYHOK Ha OCHOBHOM roperike
- OTKPYTUTb BUHTbI KpenneHns 3ananbHoi ropenku (puc. 9);

- OTKPYTUTb BUHTbI KpenneHus guddysopa (puc. 11)

Puc.11

CHATb Anddysop;
OTKPYTWUTb YCTAHOBMNEHHbIE (POPCYHKN M 3aMEHUTb UX Ha
Apyrve 13 KoMnnekTa nepesBoaa Ha ApYron Tun rasa.

3. 3ameHa perynuvpyloLuero knanaHa

ocnabuTb KpenexHyto raiky Ha BXofe XOro4HON BoAbl B
TENN006MEHHNK;

OTKPYTUTb 4 BUHTa (B) Ha rasoBom knanaxe (puc. 12);

Puc.12

- pasgenuTb GNoK rmgpaBnUYecKuin KnanaH/ra3oBbli KnanaH;
- 13BneYb 60nbLLYO NPYXMHY 1 BNOK perynvpyoLwwmnin knanax/
ManeHbkas npyxuHa (puc. 13);

- 3aMEHUTb PerynvpyrLLui KnanaH Ha Apyron n3 KoMnmnekTa
nepesoda Ha Apyrouv Tun rasa;

- BCTaBMTb KnanaH 1 6onbLUyo NPYXUHY, crieas 3a Tem,
4YTOObI BpaLLAOLWMNIACS ONCK HAaNpaBnsaoLWwen NpyXuHbl Obin
npaBuIbHO yCTaHOBMeEH (puc. 14);

Puc.14

- YCTaHOBUTbL 0BpaTHO AMMMY30p 1 3aKPENUTL Ero BUHTaMM.
- YCTaHOBWUTbL 0BPATHO 3anasbHyH roperky.



4. PerynupoBKa pAaBneHUsl Ha

perynupyloliem knanaHe

- CHSITb 3aLLMTHYH 3arnyLuKy

- 3aKpyTMTe BUWHT  perynsatopa
[OaBrneHust 0o yrnopa

Mocne perynmpoBku onevarante
3aLUMUTHYIO 3armnyLuKy Ha
perynsitope AaBreHusi.

HanomuHaem, 4to ana pabotbl Ha
CcxKmkeHHoMm rase (CYI) paeneHve
rasa Ha Bxode B BogoHarpesarenb
pomkHo coctaenate 3 klMa (30
Mbap) ana 6ytaHa u 3,7 «lla
(37mbap) ons nponaHa. M3amepuTb OaBneHue rasa MOXHO 4vepes
LITYLiep, pacnonoXeHHbIN Ha BXOAE rasa B BoOAoHarpesarerb.

[epeBon ¢ cxwmxeHHoro rasa (CYI) Ha npupoaHbIn

BbinonHute onepauuun, onucaHHble B nNyHKTax 1, 2, 3 (cm. Bbilwe)

4. PerynupoBKa AaBrieHUs1 Ha perynupyoLlem KnanaHe

- CHATb 3aLUMTHYIO 3arnyLuKy

- OTperynMpoBaTh C NOMOLLbIO BUHTA AaBreHue rasa B COOTBETCTBUNE
C AaHHbIMY YKa3aHHbIMY B Tabnuue Ha cTp. 3.

A Mocne perynupoBkn oneyatanTe 3aliMTHYK 3arfyLlKky Ha
perynatope AaBneHus.

A Mocne npoBeaeHuUsi perynMpoBKN HeOGXO4MMO NPOBEPUTL
MbIibHbIM PacTBOPOM BCe ra3oBble COeOUWHEHUs Ha
repmMeTUYHOCTb.

3. BKITFOYEHUE (Punc.16)
A

= 9KOHOMal3ep rasa BKIHOYEH/BbIKITHOYEH
BbIKITIO4YEHO

PO3XUT

MUHUManbHbINA pacxoq rasa

)
*
b MakcumMarsbHbIA pacxos rasa
B = perynatop temneparypbl BoAbl

Puc. 16

3.1 OnucaHue paboTbl BogoHarpeBaTens
BopoHarpeBaTenb SBNsETCA ra3oBbiM arperatoM MpOTOYHOro Tuna
ons Harpea Bofbl. Pa3bop ropsyert Bogbl MOXET NMPOU3BOAUTLCHA
yepes OAIMH WIN HECKOMbKO KPaHOB.

[Mpwn OTKpbLITUM KpaHa ropsiyen BOAbl 3aKUraeTcs OCHOBHAs roperika
W HarpeBaeT BoAy, MNPOTEKAlLWy MO BHYTPEHHEMY KOHTYpYy
BOJOHarpeBartens.

BopoHarpeBatenu OaHHOro Tuna WMEKT  NPOMOPLMOHANBHYIO
perynupoBKy MOLLIHOCTUW: PacXOf, ra3a nraBHO N3MEHSIeETCA coobpasHo
TeKyLLeMy pacxogy ropsiyen Bobl.

YCTpoKrcTBa C NNaBHOW PErynMpoBKON MOLLHOCTM OCOBEHHO XOPOLLIO
NoaxoAsT ANA UCMOMNb30BaHMSA B CUCTEMaXxX C COBPEMEHHOW 3arnopHOW
apmaTtypoK, TakoWh Kak MeXaHU4ecKkue CMecutenu 1 TepmocTaThbl.
BopoHarpeBatenu cHabGXeHbl perynupylolMM ra3oBbiM KranaHom,
KOTOpbIV yry4yllaeT noTpebuTensckue CBOWCTBA U3OENUs], MOCKOMbKY
no3sonsieT emy paboTaTb C MEHbLUMM HAMOPOM N MEHBLLUM PacXxo4oM
BOAbl, U3MEHSA nodady rasa B 3aBMCMMOCTM OT pacxofa BoAdbl Taknum
ob6pasom, 4ToObl TemnepaTypa BOAbl Ha BbIXOAE BOAOHAarpeBarens
ocTaBanacb NOCTOAHHOMN.

BopoHarpeBaTenu siBNAKOTCA YCTPOUCTBAMM C aBTOMaTU4eCKUM
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«MPOMOPLUNOHAIBbHbLIM» perynupoBaHuem MoLwHOCTU. To
eCTb MOLLHOCTbL BOAOHarpeBaTesisi COOTBETCTBYeT pacxoay
ropsiuer BoAbl B TEKYLUUIA MOMEHT.

Peryn;ITop AaBneHunda rasa: B CTaHOapPTHYKO KOMMNEeKTauuko
BOAoOHarpeBarternen, npeaHasHavyeHHbIX Ans pa6OTbI Ha rase,
BXOOUT perynAatop OasBrieHud, yCTaHOBJ'IeHHbII;I Ha BXo4e rasa B
annapart. [daHHoe yCTpOVICTBO no3BoJ1AeT «CTa6VIJ'IVI3MpOBaTb»
AaBlieHne rasa Ha roperike, Korga gaBsrieHne ra3a B rasaonposoje
HaYMHAET MEHSITbCA. OTOT BaXXHbIA KOMMOHEHT obecneynBaeT
CTa6MJ'IbHyI'O pa60Ty BOOOHarpeBarens. PerynﬂTop AaBneHunsa
rasa HacTpamBaeTCd Ha 3aBoAe-un3rotoButerne, NO3TOMY MEHATb
€ro HaCTPOWKKM 3anpeLlaeTcs.

B ynakoBke BogoHarpeBaTensi HaxXoasaTcs WTyLep (M npoknagka),
KOTOpbI HeobXoaAMMO MNPUCOEaMHUTL KO BXOQy perynsitopa
JaBneHns. B MOMEHT HaBWH4YMBaHWA LWITyLepa Ha perynarop
OaBreHnst cneguTe 3a Tem, 4ToObl perynatop OaBreHus Obin
HenoaBwXeH, And 3Toro y}J,ep)KI/IBaVITe ero MHCTPYMEHTOM
(Hanpumep, raeyHbiM Kno4YoM). [@30MpoBOA, NPUCOEAMHAETCA K
JaHHOMY LUTYyLepy.

SIG-2 11p: lNMpu pacxoge Boabl oT 2,5 Ao 5 n/MuH, Temneparypa
nogaBaeMou BoAbl OCTAETCSl NPUMEPHO Ha ogHOM ypoBHe 60°C
(npn Temnepartype Boapbl Ha Bxoge 10°C), (B 3TOM pexvme ra3oBbii
KnanaH NodaéT Ha ropernky KonNM4yecTBo rasa, nponopLmoHansHoe
Tpebyemomy KonmyecTBy BOAbl), Npu pacxoae Bogbl ot 5 0o 10,8
n/MuH eé Temneparypa meHsetcs ot 35 go 60°C.

3.2 3kcnnyaTtauua BogoHarpeBaTtens

YpocToBepsTeCchb, YTO rasoBbli KpaH W BCe BOASHblE KpaHbl

3aKPbITbI.

- OTKpoWTe KkpaH Ha rasoBOM CYETYMKE UNM Ha GannoHe co
CXMKEHHbIM raszom (CYT).

- OrtkponTe ra3oBbIM  KpaH Ha  rasonpoBoge
BOZOHarpeBaTeneM (B KOMMNIEKT NOCTaBKW HE BXOAMT).

- TosepHuTe pyuky A B nonoxeHue poaxura (X ), HagasuTe Ha
Hee [0 yrnopa 1 yaepXvuBanTe B HaXaToM COCTOSIHWM

- Haxumaite Ha KHOMKY nbes3opoaxura (OHa HaxogouTCs BHU3Y
BOOHarpeBaTens ¢ NeBoW CTOPOHbI) A0 Tex Mnop, noka ot
UCKpbl He 3aroputcs 3ananbHas ropernka. [locne poaxura
npodorKanTe yaepXuBaTb HaXaTon KHOMKY A B TedeHue elle
20-30 cekyHA. Ecnun nnamsa BHOBb NOracHET, MOBTOPUTE PO3XUT
[0 NOSIBMEHUS YCTONYMBOTO MlameHMu.

nepen

YctaHoBute  pyuky (A)

(ManeHbKkoe nnams (‘),) 1 Makcymymom (Gorbluoe nnams

B MOMOXEHNe Mexgy MUHMMYMOM
). Ons

YCTaHOBKM PYYKU A U3 MUHUMASIbHOTO MONOXEHWS B MakcMmaribHoe
Ha Hee Hy)XXHO crerka HaZaBUTb U MOBEPHYThL MO YaCOBOW CTPETKE.
HauuHas ¢ aToro MomMeHTa BogoHarpeBaresb rotos, obecneynsarb
nofady ropsiyeit Bogbl No nepsoMy TpeGoBaHuto. Mpu OTKPLITUK
KpaHa ropsiyeii BoAbl AOIMKHA 3aropeTbCs OCHOBHAs roperka;
Mpyv €ero 3aKpbiTUKM OCHOBHAasi ropesfika racHeT, HO 3ananbHasi
ropenka OCTaeTCcsl MOCTOSIHHO 3aXOKeHHOW. Takum obpasom,
BOAOHarpeBaTtenb B J1l060i MOMEHT roToB K paboTe.

Mpu noracaHuun NnaMeHn 3ananbHON UM OCHOBHOM ropenku (Mo
CnyyanHbIM NpUYMHaM Unn 13-3a nepeboeB C nofjayen rasa us
marucTpanu) cpabaTbiBaeT aBTOMATUYECKUI NPefOXPaHUTENbHBbI
knanaH. OH nepekpbiBaeT JOCTYN rasa K roperikaMm He nosgHee
yem yepes 60 cekyHO MOCMe WCYE3HOBEHUSI MflaMeHu BO
nsbexaHne onacHbIX yTeuyek rasa. [ns BOCCTAHOBMEHUS paboThbl
BOAOHarpeBaTens MOBTOPWUTE OMUCaHHYK Bbile Mpoueaypy
3anycka.

[aHHble BofdoHarpeBaTenu npedHasHayeHbl Ans paboTbl ¢
HOMMHasbHBbIM [aBreHveM BoAbl. BogoHarpeBaTenb ocHalleH
perynsTopom TemnepaTypbl Boab! B.

MoBOPOT py4YkM pPeEryrMpoBKM TemnepaTypbl [0 ynopa BreBo
COOTBETCTBYET MaKC/ManbHOMY PacXoAy BoAbl U, CNEA0BaTENBHO,
MUHMMarnbHOW TemnepaType, a MoBOPOT perynstopa Ao ynopa
BNpPaBO — MWHMMAanNbHOMY pacxogy BoAbl U, CreaoBaTeribHO,
MaKkcumarnbHo TeMneparype.

[nsi BbIKNIOYEHNA BOAOHarpeBaTenst Hy>KHO NMOBEPHYThL PYKOSITKY
A B MOMNOXEHNE ® «BbIKIIOYEHOY», OTMEYEHHOE KPYXKKOM.

Ecnu BogoHarpeBatenb He UCMOonb3yeTcs B TeYeHWe ANUTENbHOMO



BPEMEHW, PEKOMEHAYETCS 3aKpPbITh 3arMOPHbIN ra3oBblii KpaH (B
Crnyyae CXWKEHHOro raza — KpaH Ha rasoBoM GarnsoHe).

[ns nopaepkaHWs HaUNy4YLLUX XapakTepUCTUK BodoHarpeBaTtens
pekoMeHayeTcsl NPOBOANTL TEXHUYeckoe 0BCnyKMBaHWe cunamm
KBanMULMPOBaHHbIX Creuuan1cToB He pexe 1 pasa B rog.

Wcnonb3oBaHue 3KOHOMaW3epa rasa

BogoHarpeBaTtenb CHaGXeH YCTPOWCTBOM 3KOHOMUM  rasa
(3KOHOMaK3epoM),  MO3BOMSAOWMM  BblOMpPaTb  KOMMOPTHYHO
TemnepaTypy ropsiyeii Boabl, Nogorpeeast eé 4o Temneparypbl,
Gnuskoii K TemnepaType WCMofb3oBaHusi, Gnarojaps 4Yemy
[OCTUraeTcsl 3amMeTHasi 9KOHOMUS rasa.

- [Ons BKMIOYEHUs SKOHOMai3epa ycTaHoBUTE pydyky (A) B

nonoxeHne mexay MWUHUMYMOM (MaﬂeHbKoe nnams ) n

MakcMMyMoMm (6onbLuoe nnamsi ).

OMACHOCTb 3AMEP3AHUA

Ecnn cyuieCTByeT OnacHOCTb MpoMep3aHna nomMmelleHna, B
KOTOpPOM YCTaHOBNEeH BOAOHarpesaTteslb, TO U3 Hero cnenyetr
NOJIHOCTbIO CIMUTb BOAY.

4. TEXHUWYHECKOE OBCJTY>KUBAHUE

[Ona obGecneyeHus OecnepeborHOM paboTbl  pekoMeHOyeTcsi
NPOBOAUTL TEXHMYECKOE OBCNYXMBaHWE BoLOHArpeBaTens cunamm
KBanMuULMpOBaHHbIX CELMANIMCTOB He pexe 1 pasa B rog.

Mepeg HavanoMm nwobbix paboT MO OYUCTKE, TEXHUYECKOMY
o6Ccny>KnBaHMIO, BCKPLITHIO MU pa3bopke HE0HX0AMMO BbIKITHOUNTL
BOAOHarpeBaTerb U 3aKpbITb 3aMopHbIN ra3oBbil KpaH. [poBepuTb
paboTy OCHOBHOW U 3anarnbHON ropenok, 3ananbHOro afekTpoaa u
npeaoxpaHUTENbHOrO KranaHa, a Takke repMeTUYHOCTb ra3oBow
CUCTEMbl. YOOCTOBEPUTBLCS, YTO MPOCTPAHCTBO AN Npoxoaa
ObIMOBbIX ra30B Yepes Tenno06MeHHNK He 3aCOpPeHO.

BHelwHne naHenn o6GNMLOBKM PEKOMEHOYETCA MbITb TPSAMKOW,
CMOY€EHHOW BOAOW C MbISTOM.

He wvcnonb3yiiTe pacTBOPUTENW, YUCTSILLME MOPOLLKM U
abpasuBHble ryoku.

3anpelyaeTca ounllaTe BoAoOHarpeBaTenb UMK ero OTAenbHble
YyacTy NerkoBOCMNamMeHsILLMMUCA pacTBopUTensiMi (GeH3MHOM,
CMUPTOM, YalT-CNIUPUTOM 1 T.M.).

4.1 Kak cCHATb 06NNLOBKY

CHsITWe 06nuLOBKM NPOM3BOAUTCS B CrieaytolweM nopsiake (puc.

17):

1. CHumuTe pydky nepekntoyartens (B) n pyyky (A)

2. OtBepHuTe BUHT (C)

3. CmecTuTe 06nMUOBKY BBEPX, TaknM 06pa3oM, YTOObl CHATb €ro
C BEPXHUX M BOKOBbIX CKOD KpenneHus

4. CmecTtuTe 06NMLOBKY Bnepes Ha cebs;

5. Ona yctaHOBKM OBMNMLOBKM Ha MECTO, BbINOMHWUTE AAHHYO
npouenypy B o6paTHOM nopsiake.

Puc. 17

4.2 Henonagku: NpUYnHbI U CNOCOOLI
yCTpaHeHus

[OnasddekTnBHOM, AOMTONNGe3onacHo paboTeiBoOAOHArpeBaTens

pekomeHayeTcs He pexe 1 pasa B rof NpoBOAWUTb €ro NpoBEpPKY

cunamm KkBanumuumnpoBaHHbIX cneumanmctoB. O6bIYHO NPy 3TOM

[OOIMKHbI BbIMOMHATLCA crieayoLme onepaumm:

- yaaneHue Harapa v okanuHbl C ropernok;

- yaarneHve Harapa C aMeKTpofa po3xura;

- YUCTKa KaMepbl CropaHus;

- YNCTKA BHYTPEHHEW 1N HApY>XHOW NOBEPXHOCTM TENNO0OMEHHMKa
(npv HeobxogumocTw);

- npoBepka BKIHOYEHUS,
BOJOHarpeBartens;

- NMpoBepKa COCTOSIHWSA YNIOTHEHUA B MeCTax COeAMHEHMI Ha
noaBoASLIMX MarncTpansix Bogbl 1 rasa.

OTKNK4YeHnA n pa60TbI

BHumaHue: T[lpuBoguMmble HUXe CBedeHus npeaHasHadeHbl
UCKMIOYNTENBbHO  ANd  KBanMUUMPOBAHHbLIX  CNeuManncTos,
aTTeCTOBaHHbLIX ONA pa60TbI C BoAOHarpeparernem.



HEUCIMPABHOCTH

MPUYNHbI

CrNoCOBbl YCTPAHEHWA

HeT uckpsbl

OTCcoeamnHWICA NPOBOA Nbe303NIeMeHTa
HeuncnpaBeH nbe3oanemeHT

MpucoeguHnTe npoBog
MpoBepbTe, 3ameHnTE

[be303neMeHT He COeaNHEH C MacCcon - T[lpoBsepbTe
HeuncnpaseH anektpos - 3amennte
Vckpa ecTb, HO 3ananbHas ropernka 3acopeHa hopcyHKka 3ananbHON ropenku - [pogynte

He 3aXXuraetcsa

HenpaBunbHoe nonoxeHne

pOo3XKura

anekTpoaa

Het rasa
Bosnyx B razonposoge

OTperynupyiiTe anekTpoa posxura

OTKpoWiTe ras3oBbIvi KpaH
Bbinyctute BO3ayx

BananbHas roperka racHeT

Tepmonapa oTpaboTtana CBoW Cpok
HewncnpasHa kaTyLuka

3ameHuTe
3ameHuTe

B3ananbHas ropernka
OCHOBHad ropersnka HeTt

roput, a

HepocTtatouyHoe gasneHve Boabl

MoBpexaeHa membpaHa

CospaiitTe HopManbHoe AaBreHne B cucteme
MoBepHWTe nepekniovaTens BNpaBo [0
KOHUa

3ameHuTe

Mpu nepekpbiBaHUM BOAbI roperka
He racHeT

Bacopunocb cegno  3arBopa  ras3oBOro
KnanaHa
[MopweHEK wnn WTOK KnanaHa BOAbl

3aKIMMHUITO B OTKPbITOM NOJTOXEeHUU

B momensax Ha CXVKEHHOM rase nposepkTe
[aBrieHne nofaqm rasa

MMpoBsepbTe, ounctute

CHUMUTE, o4YucTMTe, Mpu HeobxoaumocTu
3ameHuTe

OTperynupyite, ecnu 3T0 Heobxoammo,
3aMeHuTe perynartop AaBrneHunst 6annoHa

3adepXKu Npyu poskure, XMorky Ha
ropernke

[Mnams 3ananbHOW TrOpenku HaxoguTcs
CNULWKOM [Janeko OT OCHOBHOW TOpesnku,
nnbo oHo KOpOTKOEe

OTperynupyiTte nnams,
WHXXEKTOP 1 3anarnbHyto ropenky

npo4yncTuTe

MnacTuHbl TeNN00OMEHHMKa 6bICTpO
3arpA3HAKTCA

[noxas Tara unu 3anbifieHHoe NoMeLLieHNe
YKentoe nnams
[NoBbILEHHBIN pacxo rasa

MpoBepkTe TAry B AbIMOX0AE
[MpoBepbTe TUN rasa, O4YUCTUTE FrOpPErKy
[MpoBepbTe, oTperynupynte

3anax rasa

YTeyka rasa 4yepes YNIOTHEHUS B CTbIKax
Tpy6, HeOOX0ANMO NPOBEPUTL TPYOONPOBOAbI
N HANTW yTEeuKy.

He BkrtoyaiiTe anekTpuyeckne BbiKIoYaTenm
n nobble Opyrve npubopbl, Bbi3biBaOWMeE
NCKPOOBpa3oBaHNe;NPOBETPUTE NMOMELLEHNE

3anax NpoayKToB CropaHus

3acopeH gpimoxop

[NoBbILWEHHBIN pacxo rasa

lMpoBepkTe TAry B AbIMOXOAE U COCTOSIHNE

OblMooTBoAa

[MpoBepbTe, oTperynupynte
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