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1 BBEOEHME

1.1  OBLUMUE OAHHbBIE

M3BeCTHO, 4TO B MapoBOM yCTpOVICTBe npasuiibHaa BOOOMOAroToBka mMMeeT OCHOBHOe 3HadeHue Onsd
rapaHTun ana scex yCTpOVICTB, a He TOJMbKO AA KoTna, 3aWnTbl OT KOPPOo3nn 1 O6pa3OBaHVIFI HaKunu.

[aHHas obpaboTka NpoMcxoaMT Npy NOMOLLM MocrnefoBaTernbHbIX CTYNEHeW, KOTOpble rnokasaHbl B BuAe
cxembl Ha puc.1.

OT BOOONPOBOJOA K MAPOrEHEPATOPY

BOAOMOAIrOTOBKA OEAJPATOP XUMUYECKUU
mnnun KOPPEKTOP

_) OEMWHUPATIU3ATOP _) _) _)

OuuLlaet Bogy OT NpUMecei ybupaeT kucropog v MHIMBUTOpP KOppO3un
(annapat BOQONOAroTOBKM pacTBOPEHHbIE rasbl koppekTopbl pH (9-10)
KOPPEKTUPYET TOMbKO
XECTKOCTb BOAbI)

Puc. 1

1.2 UEJIb JEASPATOPA

[a3bl, KOTOpble MOTyT coAdepXaTbCs PacTBOPEHHbIMW B BOAOMNPOBOAHOW BOAE, 3TO OKCWUA Yrrepoaa,
KMcropoa, a3oT, CepoBoAopod U MeTaH.

3a UCKMYeHneM a3oTa, KOTOPbIN 13-3a XUMUYECKON UHEPLIMK, He Bbi3biBAET HEUCNPABHOCTb AaHHOro TUna,
MPUCYTCTBME BCEX OCTalbHbIX ra30B HeXenaTenbHO B BOAEe, MpeAHasHa4YeHHoOW Afs MPOMbILLIIEHHOMO
MCMNOmnb30BaHNs, B YaCTHOCTU:

- CO, noHwxaeT pH 1 genaeT Bogy arpecMBHON ANs LEMEHTAa U MeTannu4Yecknx MaTepuaros;

- O, BbI3bIBAET KOPPO3UIO GonbLUEl YacTh MeTannMYecknx YacTel, ¢ KOTOpbIMU conpukacaeTcs Boaa.

YnaneHue gaHHbIX ra3oB MOXeT NPou3BOAUTLCS NPY NMOMOLLI:

- dusmnyeckoro cnocoba: yMeHbLIEHE PAcCTBOPMMOCTU Fra3oB U yYAarneHns 13 Boabl.
- Xummndeckoro crnocoba: peareHTbl CBA3bIBAOT PAaCTBOPEHHbIE ra3bl B BOAE.

[NeaspaTop aBnseTca usnyeckum crnocoboM yaaneHus U3 BOAbl rasos, rAe WUCMOMb3yeTcss 3aBUCMMOCTb
pacTBOPUMMOCTM OT TemnepaTypbl. Ha pucyHke 3 nokasaHa pacTBOPUMOCTb KucCriopoda B BOAe B
3aBMCMMOCTYM OT TemnepaTypbl Npy pasnMyHOM OaBneHnN.
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Mo Teopuu, npn abcontoTHoM gasneHun 1 6ap (To ecTb Npu atMocdepHOM AasneHnn) n Temnepatype 90T
copgepxaHve kucrnopoga B Boge Hwke 0,2 mr/n, koTopoe [AOMyCTMMO ANd HOpManbHOM paboThbl
naporeHeparopa.

TeMm He MeHee, Ha NOMNyYeHNe OaHHOro TEOPETUYECKOro 3HAYEHUs BMUSIIOT crneaytowmne dakTopsl:

- Bpewms geaspauun Bogbl (Yem Bornee gnvtensHoe BpeMeHs, Tem Gonee nonHas geaspauusi)

- Cnctema, npefHa3HayeHa [Ans nogorpeBa BoAbl (MpeanodyTMTeNnbHa CcuUcTEMa, KoTopasi co3fjaet
TypOYyneHTHOCTb B Macce BOAbl A4S yyyLleHns 0CBOBOXAeHMS MOMeKyn rasa)

HeaspaTop aABnsieTca atMOCEPHbIM, MO3TOMY BOAA MOXET HarpeTbCs MakcumarnbHO Tornbko go 90-95T,
MpyM KOTOPOW OCYLLECTBMSIETCA Xopowasi feaspauus, HO npuv 3TOM [easpaTop [OOMMKEH WMeTb
COOTBETCTBYHOLLME pa3mMepbl N CONMPOBOXAATLCA XMMUYECKOW Aera3aumen, kak nokasaHo Ha Puc.3.
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Puc. 3

Ons 3aMeTKU, XMMUYECKMe KOPPEKTOpPbl MOryT ObiTb MOMELLEeHbl BHYTPb [deaspaTopa, TakuMm oBpasom,
paclmpseTcs NPenMyLLEeCTBO UX UCMONb30BaHMs He TOMbKO B KOTNe 1 TpybonpoBode napa, HO Tak e U B
camMoM [easpaTtope, [fenas W3NULLIHMM WCMONb30BaHNe eMKOCTEN W3 HepxaBelollen CTanum, KoTopble
HaMHOrO JOPOXe eMKOCTEe U3 OLMHKOBaHHOM CTanu, KOTOPbIE Tak e MOXHO MCMOoSb30BaTh.
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2 TEXHWYECKUE XAPAKTEPUCTUKU

21 OBLWME OAHHBIE

[easpatopsbl cepun DEG aBnsawoTcs geaspartopamy aTMocepHOro Tuna ans Tepmogusanyeckon geaspauum
nuTaTenbHOW BoAbl B MaporeHepartopax. [derasaums NpoMCXO4UT 3a CYET KOHTPONMpyemon nogadv napa
BHYTPb €MKOCTW, KOTOpPbIN MOBbILLAET TemnepaTtypy BoAbl BHyTpW. [JaHHOe 3HaveHue, B3anMOCBS3aHHOE C
COOEepXXaHVeM pacTBOPEHHbIX ra3oB B BOAE, AOMMKHO MOOAEPXKUBATBCSA B NpedernbHbIX 3HaYeHUsX,
yKa3aHHbIX Mpon3BogMTENEM NaporeHepartopa.

[laHHOe YCTpOMCTBO COOTBETCTBYET YCIOBUSAM, KOTOpble MPEeAyCMOTpeHHbl B M. 3 nap. 3 [OUpeKkTvBbl
97/23/CE “PED”.

2.2 XAPAKTEPUCTHUKU

e [pynna nuTaHuA napom (aBTOMAaTUYECKWUI KnanaH perynupyeT rnogady napa Ha Bxode heaspaTopa
npu 3TOM NOAAEPKMBAET TEMNEPATypy BOAbl, paHee YCTaHOBIIEHHYIO).

e ABTOMaTM4YeCKUWA PeErynAaTop YPOBHSA (OBa gatyvka, MOACOeAMHEHHbIE K JNEKTPOHHOMY pere
NMPOBOAMMOCTU, KOTOPOE PAaCMOSIOKEHO Ha MaHenu yrnpaefieHus Aeaspartopa, NpuvBOAAT B AelcTBUe
nuTaTeNbHbIN HAcoC NS NOAAEPKaHUS YPOBHS BOAbI B YCTAHOBIEHHbIX Npeaenax).

¢ [lpepoxpaHuTenbHble perie YPOBHA (4Ba AaTyMka MOOCOEAMHEHHblE K OBYM SMEKTPOHHbIM perne
NPOBOAMMOCTU HE3aBMCHMbIE MEXOY CObOon).
- KopoTkuii gaTumk (Makc ypoBeHb) MMEET KOHTaKT AN1S 3aKpbITUSI KrnanaHa nogayn BoAbl UNu ans
OCTaHOBKM Hacoca Harpysku.
- [OnvHHBIA gaTymk (MUH YPOBEHb) MMEET KOHTAKT Arsi OCTAHOBKM Hacoca Harpy3ku U rOperiku.
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[pynna nutaHus napom

["pynna 4aTyMKOB KOHTPOIS YPOBHS
[pynna nutaHusa Bogown
OneKTpoHHasa naHenb

Perynsatop Temnepatypbl
TepmomeTp

MHavkaTop ypoBHS

Cnvs

Bbicokui ypoBaHb

Hwn3kn ypoBeHb

Bbixog Ans ucnonb3oBaHusi
MuTtanne Bogom

Cnus

[MepenonHeH

[MuTanre napom

N13 Bosspart KoHaeHcaTa
N17 CanvH
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XapakTepucTukm | OGuwas emkocTb nlggnzizﬁil?ﬁ no“:_f:;:”"e MonHbIn Bec
BOAbI
Mogenb | nly Kr/y Kr

DEG 500 500 510 74 140

DEG 1000 1000 1020 147 330

DEG 1500 1500 1700 246 415

DEG 2000 2000 2040 295 550

DEG 2500 2500 2560 370 650

DEG 3000 3000 3400 491 700

DEG 4000 4000 4260 616 1050

DEG 5000 5000 5100 737 1250

DEG 8000 8000 8500 1229 1800

DEG 10000 10000 10000 1446 2100

Pa3smepb! H L P N1 N2 N4 N5 N6 N13 N17
Mogenb MM MM MM OY/moiv | OY/pronm | OY/oonm | OY/aronm ay OY/gonm | aroim

DEG 500 1100 | 830 1800 1"1/4 171/2 3/4" 1"1/4 25 32 1”
DEG 1000 1250 | 1030 | 2140 40 20 40 1"1/4 25 40 2’
DEG 1500 1250 | 1030 | 3040 40 20 40 1"1/4 25 40 2
DEG 2000 1550 | 1300 | 2380 40 25 40 1"1/4 40 40 2’
DEG 2500 1550 | 1300 | 2980 40 25 40 1"1/4 40 40 2’
DEG 3000 1800 | 1480 | 3060 40 25 50 1"1/4 40 40 2’
DEG 4000 1950 | 1630 | 2940 40 32 50 50 50 50 2’
DEG 5000 2150 | 1830 | 2880 40 32 65 50 50 80 2
DEG 8000 2150 | 1830 | 4230 50 40 65 80 65 80 2’
DEG 10000 2150 | 1830 | 5450 50 40 80 80 65 80 2’
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3 APMATYPA

HeaspaTopbl cepun DEG ykomMnneKkToBaHbl BCEM raMMOW apmaTypbl, KOTopas MoxeT ObiTb nogpasgeneHa
Ha:

 lNpepoxpaHuTenbHasa apmatypa (npegoxpaHnTenbHoe pene YPoBHS)

* ApmaTtypa ypoBHS1 (MHOMKaTOp YPOBHS);

» PerynuposoyHas apmatypa (pene ypoBHS, KnanaH rpynmnbl TepMoperynsaumnm)

* Apmatypa nutaHus (LEHTPOMYXXHbIN HACOC MIK KNnamnaH Harpyaku)

* Apmartypa ynpasrneHusi (oTcekaroLmin knanaH 1 6annacc, knanaH cnuea)

B onuvcaHun apmatypa OyneT pasgeneHa cornacHo hv3nyeckon BenMyMHe, KOTOPYH OHU KOHTPOMMPYHT
(Temnepatypa u ypoBeHb)

3.1 TEMIMEPATYPA

3.1.1 TepmocTar (Puc. 5)

TepmomeTp OGumeTannMyeckoro Tuma, KOTOPbIM MOKa3biBaeT W3MEHEHWe TemnepaTypbl, MWCMONb3ys
pacluimpeHne buMmeTannmMyeckon cnupanu, Ha Kpam KOTOpOW YCTaHOBMEHa yKa3aTenbHasi CTpenka.

e ,.,;ag,uﬂlilirl'r‘ri.r;;; .
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3.1.2 'pynna Tepmoperynsiyum npm noMmoLm napa

MoaaepxaHue TeMnepaTypbl BOAbI BHYTPY AeaspaTopa NPoUCXOAMT Npu MOMOLLM KOHTPONMPYEMOI nodayn
napa. MuTaHne NapoM NPOVNCXOAUT B 3aBUCHMOCTY OT pasMepoB 4easpaTopos, Npy NMoMoLLIM CaMmoBea0oMOro
UMM NHEBMAaTMYECKOro KnanaHa.
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3.1.3 CamoBegomas cuctema nutaHua (DEG 500+5000)

31O cuctemMa npsAMOro AEeWCTBMSl, YTO O3HayaeT, YTO KnanaH 3akpbiBaeTcd caM Mpu  MOBbILLEHUU
Temneparypbl.

KnanaH (Puc. 6) npocTtoro Tuna, KOTOPbIA rapaHTMpyeT OTMUYHYK T[EepMETUYHOCTb, W OCHaLleH
GanaHCcMpyLLMM MEXOM, KOTOPbIN MO3BOMSIET Ero UCMonNb30BaTh Npu 6onee BbICOKUX AnddepeHumnanbHbIX
[AaBMeHnsIX, B 3aBWCMMOCTM OT pa3Mepa rHesga, Mo CPaBHEHWM C MPOCTbIM KranaHoM, KOTOpbIA He
GanaHcupyeTcs.

OTKpbITWE KNanaHa NpovMcXo4MT MpyU NOMOLLM TEPMOMETPUYECKON CUCTEMbI ANS MpUBEOEHUS B OENCTBUE
perynvpyoLmx KnanaHos Temnepartypbl (PUc.7), COCTOUT M3 YyBCTBUTEMNBHOIO 3f1IEMEHTa No Temnepartype
(1), vcnonmHUTENbHOrO MexaHu3ama KnanaHa (2), ykasaTenbHOro YCTpOMCTBa KanmbpoBKM 3adaHHOro
3HauyeHns (4) n kannunspa (3), KOTOPbIN COEAMHSIET YYyBCTBUTENbHBIN MEXaHW3M C WCTMOMHUTESNTbHOM
MeXaHV3MOM.

3.1.4 PerynupoBKa TepMOMETPUYECKON CUCTEMbI

UTo KacaeTcs criegyowmx MHCTPYKLUMI, HY)KHO paccmaTpuBaThb

Puc.8. YyBcTBUTENBHLIN 3NeMeHT nocTtaenseTca u3 dabpuku,

HaCTPOEHHbIM MO BbICLUEMY 3HAYEHWUIO MONSA TemnepaTypbl U

OOIMKHO ObITb  OTPErynvMpoBaHO Ha YCTPOWCTBE CcpegHee

3HaueHvne (1). [Ons BbINOMHEHUSA PEryrMpoBKM  COrMacHoO

HeOoOXOAMMOro 3HayeHusl, BCTaBUTb MOAXOAOSLLYHO OTBEPTKY B

MexaHu3Mm ynpasreHusi (7), KOTOpbI HaxoaWTCs Ha BEpLUMHE 1
ykasaTens. BpaweHuem Mo 4acoBoW CTpenke Ttemnepatypa
MOHM3NTCS, a NPOTUB YAaCOBOW CTPESIKN- MOBbLICUTCS.

Mocne Toro, kak OygeT 3anyweHa YyCTaHOBKa, CBEpuUTb
ynTaemoe 3HayeHMe Ha TepMOMeTpe OTPerynMpoBaHHOIO
mpouecca CO 3Ha4YeHMeM, YCTaAHOBIIEHHbIM Ha  LiKane
perynsatopa TemnepaTypbl. MoryT GbITb OTNIMYMSA HA HECKOMBKO
rpagycoB B 3aBUCUMOCTM OT TuMa BbINOMHEHHOW YCTaHOBKMY,

Ons Toro, 4YToGbl 3HayeHuss coBnanu, crneayeT BbIMOMNHATb ¢

cnegyoLwine AencTBus:

1. OTKPYTUTb MEPESHIO MNPO3payvHyr KpbIWKy (2) romnosbl 3
yKasaTtens u Bpy4YHyr OTKPYTWUTb ykasaTternb (3) 4o Tex nop, 4
noka Temnepatypa He Oyger coBnagatb C pearbHO
N3MEPEHHON;
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2. 3aKpyTUTb HA MECTO NPO3paYvHyHo KpbILKy (2);
3. 3aHOBO YCTaHOBUTb TemmnepaTypy peryrvMpoBK/ Ha XernaeMoe 3HayeHue;
4. yCTaHOBWUTb Ha MECTO 3aLLUTHYIO MOKPbILLIKY.

Pwuc. 8

11
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3.1.5 Cuctema nutaHua nHeBMaTnyeckum knanaHom (DEG 8000+10000)

Cucrtema nokasaHa Ha Puc. 9.

OMNMUCAHME:
lMNunTanne napa

Bbixoa napa 13 geasparopa
MMuTaHne cxaTbiM BO34YXOM
OT perynatopa ypoBHsi
OTceyHon knanaH

dunbTp

NMHeBMaTUYECKi
OBYXXOZ0BOW KnanaH
NMHeBMaTU4eCKnin
NCMNOMNMHUTENbHbIA MEXaHU3M
[NMHeBMaTUYECKUI NO3ULMOHED
dunbTp- peaykTop
[lexomMnpeccroHHbIN KnanaH
Perynsatop Temnepatypsbl

wN-~DOOWT >

N

O~NO O

Fig. 9

Korga TemnepaTypa BoAbl B [easpatope HWKe 3a4aHHOTO 3HaYeHusi, perynstop TemnepaTtypbl nogaet
MHEBMATUYECKWI CUTHAm K PerynaTopy ABYXXOAOBOTO KranaHa.

MosuumoHep PP 5 npeBpallaeT curHanm, nonyyeHHbIn OT perynsaropa B APYrov MHeBMaTU4eCKUn curHan,
KOTOpbIN UMEET MPOMOPLUMOHASNbHBLIA YPOBEHb WMHTEHCMBHOCTM TOAHBIN OMs MO3MLMOHEpa KranaHa, 3To
rapaHTMpyeT TOYHYH MpPOMOPLMOHANbHOCTL MEXAYy XOAOM CaMOro MHEBMAaTMYECKOro CepBoMOTOpa U
3HaYeHWs JaBneHus curHana KOHTPOnsi, KOTOPbIA NpUXoanT oT 6a3oBoro perynsitopa.

[MHeBMaTU4eCKUM WUCMOSHUTESNbHBbIA MEXaHW3M KnamnaHa - 3TO TO YCTPOWCTBO, KOTOpoe Mo3BonseT
TpaHCGOpPMMPOBaTb MHEBMATUYECKMIN CUTHAMN KOMaHObl B IMHENHOE OBWXEHNE U PAaBHOMEPHOE OTKPbITUE U
3aKpbITME 3aTBOpa KranaHa. CnonHUTENbHbIN MEXaHn3M, KOTOPbIN YCTaHOBIEH 0COBEeHHbIM 06pa3om,- 31O
WCMOMHUTENbHBLIA  MEeXaHu3M 0bpaTHOro [encTBus, TO €eCTb MeXaHu3M [OBYXXOAOBOro KrnamaHa
SKCMyaTMpyeTcs B MO3WLMM 3aKpbITbi MPU MOMOLLU CEPUUN MPYXKMH, KOTOPblE UMEKT COOTBETCTBEHHbIE
pasMepbl. YBENUYEHWE [AaBIeHWs BHYTPU WUCMOMHUTENBbHOMO MexXaHu3Ma, Bbi3BaHHOE BXOOOM BO34yXxa,
BbI3blBAET CMELLEHNE CTEPXHS BBEPX, MpeogorieBas Cwuiy COMPOTUBMEHUS MPYXMH C MOCNeaylLum
OTKPbITMEM KNanaHa v BiyckoM napa.

UTo6bl NPOM3BOAUTL NEPUOLAMHECKYIO YUCTKY KramnaHa, npegyCMOTPEHbl ABa OTCEKaLWMX KnanaHa u OguH
Gannacc knanaH. lNMpu nomowm Gamnacc knanaHa BO3MOXHO TakKKe BPYYHYH PerynMpoBaTb MPOLECC BO
BPEMS1 UCKIIOYEHUS KOHTPOSTbHOIO KrnanaHa. TpybonpoBog Gannacc knanaHa OCHaLleH OEeKOMMPECCUOHHbIM
KnanaHoM AJ151 UCKIMIOYEHNsT OMAaCHOro pa3pexeHnsi, KOTOpoe nperpaxgaeT NpaBuUIbHON Nogaye napa.

12
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3.1.6 PerynaTtop temnepartypbl

Perynatop nokasaH Ha pucyHke 10.

N

I OMUCAHUE

A TuTaHue cxaTbiM BO3OYXOM

' OT nHeBMaTM4ECKOro No3mumoHepa
Perynsartop ypoBHs

PunbTp- peaykTop

Hatumk Temnepatypbl

He

WN =g

Puc. 10

NMopgcoegnHeHMe K §NUHUM CXKaToro BO34yxa: WCMNOMNb3yeMble MHEBMAaTUYECKME perynsitopbl
npegycmMaTpvBalT MNUTaHUE MpU MOCTOAHHOM [aBfeHUU 20 psi (1,4 6ap). Perynatop ocHalieH
PEAYKTOPOM [OaBrEeHWUsl, KOTOPbIA CBHA3aH C (UNBbTPOM C LEMbl UCKMOYEHUs Henonagok, KoTopble
BO3HMKAIOT M3-32 pPXKaBYMHbl, MCMONb3ysl MHEBMAaTUYECKME COeOUHEHUS W3 MaTtepuana, KOTOpbIl He
COLEPXUT XKeneso (Medb, HENNOH K T.4.). XKenatenbHO MCNonb30oBaTh TPyObl, KOTOPbIE UMEKOT BHYTPEHHUI
anameTtp 4 mMm. JIMHWS NUTaHWs OOIMKHA MO BO3MOXHOCTM MOAHMMATbCS K MHCTPYMEHTY, BblOepKuBas
HaKIOH OT ropu3oHTanu He 6onee 2%. OTBO4 OT NUTaATENbHOW MMHUKM OT KOMJIEKTOpa CXaToro Bo3gyxa
JorKkeH ObiTb B BEPXHEWN YacTu OT TpybObl ANSA UCKOYEHUS NonagaHns KOHAEeHcaTa BHYTPb UHCTPYMEHTA.
Bo3amMOXHbIN  OTOEnUTeNb BMAXHOCTU  PacronoXeHHbln neped  UAbTPOM- PedykKTopoM  caenaet
npefBapuTenbHOe OTAEeNeHWe BOAbl M Macna, KOTpoe MOryT HaxoguTbes B Bosdyxe. [Ons npasBunbHoOn
paboTbl punbTpa-pegykTopa aBrneHne Bo3gyxa Ha BXo4e He AOMKHO ObiTb Hke 2,8+3 bar

MopknioyeHne K KOHTPONIbHOMY MHEBMaTUYECKOMY KilanaHy: perynvpylolmin CUrHan Ha BbIXOAE M3
perynsitopoB UmeeT cTaHgapTHoe 3HayeHne 3+15 psi (unn 0,2+=1 6ap). CurHan gomkeH ObITb NepefaH Ha
KnanaH ¢ gruadparmown ¢ Tpyoor u3 Meam nnm HEeMroH.

Heobxogumo, 4Tobbl coeguHuUTENnbHas nNUHUS Obina MOMHOCTBI0  HEMPOHULAEMOW, TaK Kak Aaxe
MUHMMarbHbIE MOTEPW BO3AyXa MCKaXKalT nepegady perynvpytowero genctsus. CoBeTyem NpOBEPUTb
repMEeTUYHOCTb MHUKN, 06paboTaB MecTa coeauHEHUS N PUTUHIN MbIFIbHOW BOAOW UM COOTBETCTBYHOLLUMMU
cnpesiMu.

Mepen nNOAKMOYEHHMEM MHEBMATMYECKOrO KramaHa, MpoBEepUTb, YTO MyTb MCMOMb3YEMOW KUOKOCTU
YUCTbIN, MPOU3BEAS SHEPreTUYHY MPOAYBKY TEM Xe MapoM WM CKaTMM BO34yXOM. YCTaHOBKa unbTpa
Ha BepLIMHEe KramnaHa WCKMYaeT MOCTyMNfeHne Ipsi3n B OpraHbl gpoccenupoBaHus. [NHeBmaTuyeckme
coeguHeHus nokasaHbl Ha Puc.11. Ha obpaTHOM CTOPOHE WMHCTPYMEHTOB MPMBEAEHbI TE K€ CChIIKY,
KOTOpble yKa3aHbl Ha Cxeme O115 pas3fnunyHbIX MHEBMATUYECKUX COLENHEHWN.

118" NPT 7= B
J )
! 1/4" NPT Puc. 11
2forida 8,3 5 = ) //
2 holes i U.@%._._.ur
8.3 mm dia. . =0 .
T T ||
A | _— E | I =
w i ] b — i — | 1/4" NPT Entrata trasmettitore
i) M ~=1" /4" NPT Inlet transmitter
sy
E 13 =)
(=]
Presa E : H m
manometrica
o termostatica s
—-'—-—
Pressure
connection
or capiliary
inlet
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MoHTMpOBaHMe perynsaTopa Ha CTEHKY.

PerynaTtop TemnepaTtypbl A0MKeH ObITb 3aKpeneH Hedaneko oT AeaspaTopa Ha CTEHKE UK Ha ornope
TpybonpoBoAa Kak NokazaHo Ha pUcyHke 12, yunTbiBas, YTO CTaH4APTHANA AfIMHA Kannunspos 5 m.
Heobxogumo, 4tobbl Npnbop Obin 3akpensneH Ha ornope, KoTopas He NoaBepraeTcsa BUOpaumsm.

% o ]f—-
= 2
/ —
;‘% - "/”Eill‘\\
1 = 5
{//;: u124 =
Pwuc. 12

OcobeHHOe BHMMaHME OOIMKHO ObiTb YAENEHO Ha MecCTo, KoTopoe 6onee nNoaxoauT AAsi MOHTMPOBAHMWSA
npnbopoB, MUCKIYasi To, YTO YCTPONCTBa ByayT noaBepraTbcs BUOPALMSAM UK KOPPO3UAHBIM MCNapPEHUsIM,
BMa)XHOCTU, TEMMNEPATYPE OKPYKatoLen cpeabl H/XE UMK BbilLe YCTAaHOBIEHHbIX 3HAYEHWIA

(-15TC e +65TC).

Kannunsp TemnepaTypHOro Agatyvka OOikeH ObiTb MoMelleH B creuvanbHbli CTakaH M3 HepkaBetoLlen
cTanu, KOTOpbI AOMKEH BbITb YCTAHOBMNEH Ha NaTpybke, KOTOPbIN NPeayCMOTPEH Ha eMKOCTMU.

14
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3.2 YPOBEHb

3.2.1 UngukaTop ypoBHA

VIHOMKaTop YPOBHA COCTOMT M3 Mapbl KPaHOB COEAWHEHHbLIX CTEKMNAHHOW TpyOkon. [JaHHOe yCTpPOMCTBO
COEOVHEHO C reHepaTopOM CBEPXY W CHU3Y HOPMAallbHOMO YPOBHSI BOAbl, B TO BPEMSI HWKHSAS rpaHuua
OCHallleHa CrMBHBIM KpaHOM [Afisi TOro, 4YTtoObl MOAAEepXMBaTb YUCTbIM CTekno. [Mpu nmomowm JaHHowm
CUCTEMbl MOXHO MEPUOANYECKM MPOBEPSATb IPPEKTUBHOCTL CUCTEMbI KOHTPOMS YPOBHS, BbIMOSHSS
crneayoLme onepauun.

* OTKpbITb Ha HECKONbKO CEKYHA W 3aKpbITb CHOBA CRMBHOW KpaH. Ecnn Boga mcyesHeT u cHoBa ObICTPO
NOAHVMMETCS Ha MpeablgyLnin YPOBEHb C LUMPOKUMMK KOMNebaHUsIMKU, TO MOXHO CYMTaTb, YTO YPOBEHb
paboTaeT xopowo. Ecnu xe Boga Bo3BpaLlaeTcsi MEANEHHO UITM OCTaHaBNMBAETCS Ha YPOBHE, KOTOPbIV
oTnMyaeTca OT npeabligywiero, To 3TO O3HavaeT, YTO COeOMHEHMSI 3acCOpeHbl; B AaHHOM cry4ae
HeOoOXOAMMO CMOHTMPOBATL U MPOYUCTUTE KPaHbl U CTEKMSHHYHO TPYOKy.

3.2.2 ABTOMaTUYECKNI PETYIATOP YPOBHSA U NpeaoxpaHuTenibHoe perne ypoBHs (Puc. 13)

MNpuHUMN cbema U KOHTPOMS YPOBHS OCHOBAHO Ha 3fEKTPUYECKOM MNPOBOAMMOCTM BOAbl. YCTPOWCTBO

COCTOUT M3 OHOWM YacTu, KOTOpas pacrnoryioKeHa Ha MaHenu ynpaBneHus (3NEKTPOHHbIE pene) U gaTyuka,

KOTOPbIA CHabXeH 5 CTepXHSMW pasnMYHOM OfNHbI, KOTOPble MOrpy)XeHbl B Koprnyc koTna. Pabota

npegycmMaTpuvBaeT:

OTKpbITUE 1 3aKpbITUE 3NEKTpOKIanaHa NoanuTKM BOAOW: 2 JaTyuMKa, NOMELLEHHbIe B JeadpaTtop, O4Ha u3

Hux Gonee gnuHHas (BL) ana oTkpblTua knanaHa v BTopasi 6onee kopoTkas (AL) ans ee 3akpbiTus,

KOTOpble MOACOEAMHEHbI K OQHOMY PErysIMpOBOYHOMY pere, KOTOpoe MMETCS Ha NaHenu ynpasneHust.

e bBrnokupoBKa ropenku Kortna mM3-3a HU3Koro ypoBHs: 1 gatyuk (Lmin), norpyXeHHbin B geaspaTop,
COeOMWHEH K 3NeKTPOHHOMY perie, KOTOpOoe HaxoAuTCHA Ha MaHenu ynpasrneHusi, OnoKnpyeT ropernky B
crny4vae NMOHWKEHWS YPOBHS HIDKE JOMYCTUMOTO YPOBHS.

e bBrnokupoBka anekTpoknanaHa nognuTtka: 1 gatumk (Lmax), KoTopbIi GrIOKMPYET NMTaTeNbHbIN HAacoc
JeaspaTopa Vv anekTpokranaH nognuTkin, ecnmn ypoBeHb BOAbI MPEBbILLIAET MaKCMManbHO AOMYCTUMbIN
YPOBHb.

e [y6Gnupyowmini 4aTYMK HU3KOro YPOBHA: GrOKMPYET roperiky npv nponagaHvimn curHana kopnyca.

OMMCAHWNE

AL Bbicokun ypoBeHb

BL Hwnakum yposeHb

Lmax besonacHOCTb Makc. ypoBHSA
Lmin bBesonacHOCTb MUH. ypOBHA
M KoHTpornbHbIN KOopnyc

Pwuc. 13

N.B.: XxenatenbHO KpoMe CUrHana TpeBoru
B KOTEJIbHOM YCTaHOBUTb aKKyCTUYEeCKUMN
curHan B MecTe, KoTpoe Oornee Bcero
noceujaeTcs.

15
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4 MOHTWUPOBAHUE

41 YCTAHOBKA

[eHepaTop MuTaeTcs BOAOW NMpuW MOMOLLM MOBBICUTENbBHbLIX HAacoCOB. Ha Bxode Hacoca He OOMMKHO ObiTb
paspsbKeHusl, a, HaNpoTUB, AOIMKEH ObIT HaMop, NHa4ye roBopsi, HACOC OOMKEH HAaXOAUTLCS No4 AaBlEHNEM
KOMMOHbI BOAbl, KOTOPOE BbI3BAHO Mepenagom ypOBHEN MexOy BbiCOTOWM BOAblI B HakonuTenbHoMm Bake u
camMmmm Hacocom. lMcxoosi M3 Bbille CKa3aHHOTO M 3aBUCMMOCTM paboymx XapakTepuCTUK Hacoca OT
TemnepaTypbl BoAbl HEOOX0AMMO, YTOObLI Boga nocTynana nog onpeaeneHHeiM gasneHnem. Heobxogumoe
OaBrieHne (BbiCOTa, Ha KOTOpYK ycTaHaBnuBaeTcs 0ak), M3MEeHsieTCd B 3aBMCMMOCTU OT TemnepaTtypbl
nuTaTenbHOM BOAbI.

TemnepaTypa nuTaTtenbHOM BoAbl BbicoTa Hanopa Ha BcacblBaHUM
(C) (meTpbl)
60 1
70 2
80 3
90 4,5

Tak kak TemnepaTtypa Bogbl B geaspatope 90T, geaspatop fommkeH ObiTb momelleH Ha BbicoTy 3,5-4
MeTpa Mo OTHOLLUEHMIO K OCK NUTaTENbHbIX HACOCOB NaporeHepaTopa.

4.2 TUAPABJIIMMECKUE COEOUHEHUA
OpavH pa3 ycTaHOBMEHHbIN feadpaTop NOAKITYaeTes K yCTaHOBKe MO crnedyrowmm nyHktam (Puc. 1):
Bopa

OT cbopa ouunLleHHON BOAbl K acnupauum nuTaTenbHOro Hacoca geaspaTtopa, OT NMUTaTENbHbIX HAacCOCOB
geaapatopa (N2) v oT geaspaTopa K acnvpaumy nuTaTenbHoro Hacoca naporeHepatopa(N1).

KoHpeHcar
Ot TpybonpoBoaa Bo3BpaTa koHAeHcaTa unu 6aka cbopa koHaeHcaTa (ecnv umeetcst) k geaapatopy (N13).

Map
OT naporeHepartopa (unu pacnpegenuTenbHOro KonmnekTopa) K rpynne nutaHns napom geaspatopa (N6).

Cnus
V3 cnnBHOro oTBEpCTUS MHAMKaTOpa 1 cnuea geaspartopa (N4) B CnnBHYO CeTb.

4.3 JJIEKTPUYECKUE COEAMHEHUA

[easpaTop OCHalleH 3neKTPUYEeCcKoW MaHenblo YynpasneHus (cteneHb 3awutbl [P 55) nonHocTbio
YKOMMMEKTOBaAHHOW pasnnyHon apMaTypou.

AnekTpuyeckasa cxema
Cmompume cxemy 8Hympu 371eKmMpu4yecKol naHesu.

16
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5
5.1

OBCITYXXUBAHUE
NEPBbIA 3ANYCK

¢ [NpoBepuTb, YTO BCE COEANHEHUS MOJTHOCTHIO 3aKPbIThI.

* [NpoBeputb, YTO TPYGOMPOBOA NUTATENbHON BOAbI ABMSIETCS YMCTbIM, NMPeoyCMOTPEB MOBTOPSIOLIMECS
MPOMBIBKM C MNOCIeayHLMM CIIMBOM B KaHanmnsauuio nepen okoH4YaTeslbHbIM 3arnoSTHEHVEM.

* OTKpbITb OTCEKAMOLLMIA KanaH YPOBHS 1 NUTaHus (criepeau v c3agm NUTaTeribHOro Hacoca).

» 3anyctutb Hacoc cregyLwmm cnocobom:

8)

[MopaTb HanpsXeHe Ha NaHenb KOoTrna, AeNCTBYA Ha rMaBHbI NepeknoyaTens.

MpoBepuTb, 4TOOLI Banm NMMTATENbHOIO 3fekTpoHacoca geaspatopa (ecnu nNpucyTCTBYeT) cBobodeH
0N BpaLLeHUss 1, ynpaenss B PyYHOM pexume, NpOBEPUTb, YTO HamnpaBfeHue BpaLleHUst SBMSieTcs
npaBUIbHbIM.

YcTaHOBUTL NepeknodaTtens NuTaHns Bogon B nonoxernve ABT 0o Tex nop, noka He 6ygeT OOCTUTHYT
pabounii yposeHb (MATAHUE BbIKIT).

[NpoBepuTh, YTO Nogaya BOAbl OCTaHOBUIIACH, OOCTUTHYB YPOBHA4, Habntogas 3a MHOUKaTopamun ypoBHA
M NorioXXeHne KpaHoB NHOMKATOPOB.

HakaTb KHOMKYy BOCCTAHOBIEHUS MPEAOXPAaHUTENBHOMO YPOBHS BOAbI.
OTKpbITb CINMBHOE OTBEPCTME KOTNa M MPOBEPUTb Ha WHOMKATOPE YPOBHS HA KAaKOM YPOBHE

akTuBupyetcsa noanutka sogon (MATAHWE BKI).

YcTaHOBUTL Mepekntoyatens nutaHus Bogon Ha “07, ocTaBMB OTKPbITbIM CIIMBHOE OTBEPCTUE U
MPOBEPUTL YPOBEHb NPY y4acTUM NPEeLOXPaHUTENBHOMO AaTymKa, CChinasich Ha Tabnuyky ¢ ykasaHueMm
MUHMMAasIbHOTO YPOBHSI.

3aKkpbITb CMMBHOE OTBEPCTME U YCTAHOBUTL MepeknoyaTenb NuTaHns Bogon Ha ABT.

5.2 HOPMAJIbHAA SKCIITYATAUUA

Mpw 3anycke XOnoAHOro KoTa NPOBEepUTb, YTO:

HeaspaTop 3anonHeH o paboyero yposHsa (MATAHUE BbIKIT);

17
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6 TEXHUYECKASA SKCMIYATALUA

6.1 TEKYLUAA

e [lepuoagnyeckn npoayBaTth (MHAWKATOPbI YPOBHS, CTakaH- AepXaTenb AAaTYMKOB, €Cnv NPUCYTCTBYHOT B
KOTrne) Ans UCKMYeHns cbopa 3arpsi3HEHWI;

e [lpoBepATb aPAEKTUBHOCTL KOHTPOSIbHBIX W PErynupyroLmx YCTPOWUCTB, akKypaTHO MpPOCMOTPEB
3MNEKTPUYECKME YacTu (BKMOYasa COEAMHEHWS) N MexaHudecKkne 4acTu; OAMH pa3s B rof >kenaTenbHO
3aMeHsITb KepaMnYeCcKe CBeYU aepKaTenen 4aTynkos;

e [lpoBepATb Kak 3akpy4yeHbl 60nTbl oriaHUEB U COCTOSIHME MPOKNaZoK;

e [IpoBoguTb NpaBunbHOE 0BCNYXMBaHME HAacoca UMK SNeKTPoKNanaHa NMTaHusa BogoMN.

6.2 JOKCTPEHHAA

6.2.1 3ameHa pene ypoBHA

[ns 3ameHbl NpegoxpaHnTenbHOro pene YPOBHA 1nu ero yacTteln, HeobxogMMO BHMMATENbHO crieaoBaTb
cnegyrLwnM yka3aHUAM:

1) TlpoBepuTb LENOCTHOCTb JATYMKOB YPOBHSI.

MpoBepUTb ONVHY CTEPXKHSI.

[MpoBepnTbL COOCHOCTL CTEPXHEN Bana JaTYMKOB YPOBHS.
[MpoBepuUTb LENOCTHOCTbL ANEKTPUYECcKoro obopyaoBaHus.
MpoBeputb paboTy BCcew rpynnbl 4aTYMKOB YPOBHS.

gL2ep
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7 XAPAKTEPUCTUKU BOAbI

7.1 TNUTATENbHAA BOOA- NMPEAEJIbHBIE 3HAYEHUA (Ha BXxoae nopayun KoTtna)

B Tabnuue ykasaHbl npegenbHble 3HaYeHns gonycTumblie aAng reHepaTtopos ICl CALDAIE.

Ta6.1
XapakTtepucTuku EavHunubl nsmepeHus DaBneHue DaBneHue <
<15 6ap 25 6ap
pH 7095 7095
O6was xecTkoCcTb mr/n CaCos 10 (2) 5
kucnopog (1) mr/n O, 0,1 0,05
CBoboaHbIvi aHrvapug yrnepoga (1) mr/n CO; 0,2 0.2
»eneso mr/n Fe 0,1 0,1
Menb mr/n Cu 0,1 0.1
MacnsHucTble BelecTsa mr/n 1 1

BHewHne NMPU3HaKn

Caetnag, npo3payvHas, 6e3 yCTON4MBOM NeHbI

(1) HdaHHble 3Ha4YeHWs1 AeCTBUTENbHbI, ECNN NpeanonaraTe HanMune TepMMUYEcKoro geaspatopa. [pu oTcyTcTBUM
Jeaspatopa, B Nnobom crnyvae NogHsaTb TemnepaTtypy BoAbl, coaepallyocs B pesepsyape, MUHUMym 80T ( cm.

rn. 2.3.- nuTaHne), 4To6bl YMEHbLUNTL coAepXKaHne pacTBOpeHHbIx razoB (O2 nCOz). B nobom cnyyae
HeobX0AMMO MCMOoNb30BaTb XMMUYeckne fo06aBkM, YTOObI NOMHOCTLIO YAANUTb KUCIOPOA U YMEHbLUNTb

KOPPO3MOHHbIN CO».
(2) Onsa napareHepaTopoB, B KOTOPbIX MCMOMb3yeTcsl 0CBOBOXEHNE npegycMmoTpeHHoe apT. 43 D.M.

215.74 n npumeHsieTcs OTHOCUTENbHOE TeXHU4Yeckoe TpeboBaHue-npasuno E.2.E.3. n3 cbopHuka E — a

TaKkKe M NaporeHepaTopbl C TPYOHON NAUTOM M NPAMbIM LHOM, KOTOPbIE CBAPEHbI YIT0BbIM,a He
3akpyrneHHbiM— .1 R 13 cbopHuka VSG n kpyroobpasHbim n. npoTtokon 47351 n3 1.12.77 3vayeHve

o6LLel )XecTkoCcTH, B NMoBOM criyyae, He JOMMKHO MpeBbilwaTh 5 .
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LIVELLOSTATO DI SICUREZZA

8 HEUCINPABHOCTU B PABOTE

HEUCMABHOCTb BO3MOXHASA MPUYMHA PEKOMEHOYEMOE OECTBUE
BriokupoBka Hacoca (ecnu | Tepmuyeckoe pere pasoMKHYIoCh MpoBepnTL copbLMI0 MOTOpa
NpPUCYTCTBYET) MpoBepUTL TEPMUYECKYIO KanvMbpoBKY

3abnokvpoBarscs Ban Hacoca PeMOHT anekTpoHacoca
BMelwuaTenbcTBO MN3mepeHre ypoBHsi BOAbI NpepBaHo HepaBetowmii  cTep)keHb  MOKPbLIT
npenoxpaHUTernLHOro ypoBHsi 1 o HaKuMbio

2

CoeauHUTENbHbIV N poBO4 HApPyLUEH.

MpepoxpaHutenbHoe  pene  ypoBHS | BpemeHHass 3ameHa  3MeKTPOHHOroO

HeuncnpasHO pere oauMm K3 Tpex pene, KoTopble
HaxosiTCA Ha NaHenu ynpasneHus.
Ecrn npobnema paspelLleHa,
3aMeHUTb MOSHOCTbIO  HEWCMNpPaBHOE
pere.

HexBaTtka nuTaHus Bogow CM. HencnpaBHOCTU « [uTaHuey.

HepocTaTouHoe nutaHue Bogon | bnokuposka Hacoca (vnm | Cm.  HewncnipaBHocTn  «BriokvpoBka

3MeKTpoKanaHa) Hacoca»

3arpsasHuncsa punbTp YucTka punbTpa

AHOManbHOCTb MpPWU PerynMpoBKe YpoBHS | BpeMeHHasi 3amMeHa  3neKTPOHHOro

pere oauMm K3 Tpex pene, KoTopble
Haxo4siTCA Ha NaHenu ynpasneHusl.
Ecrn npobnema paspelLleHa,
3aMeHUTb MOMHOCTbIO  HEWCMNpPaBHOE
pere.

KOpOTKoe 3aMblKaHUe perynmpyrwmnx
0aT4YNKOB YPOBHA.

CMOHTMpoBaTh perynupyowme
JaTyvMKkM  YpPOBHS  AnNs  OCMOTpa
N30MALMMN.

KaButaumsa Hacoca (ecrnv npucyTcTByeT)

Hanop (=pasHuua no BbiCOTE MexXay
HakonuTenbHbIM 6akoM M HacocoMm)
HeaocTatodeH MO OTHOLUEHU K
3aBUCKMMOCTM TeMnepaTypbl BOAbI

Uuctka dunbTpa Ha BCaBblBAHUK
Hacoca.

YMeHbLWUTb COMnpoTMBREeHne
Tpybonposoaa mexay

HakonuTenbHbiM 0aKkoM M HacocoM,
yBennymBasa npoxogHoe ceveHune.

HanpaBneHve BpalleHuns Hacoca (ecnu
NPUCYTCTBYET)

das

WHBepTpoBaTb  ogHy  ©3
(TpexdasHbIvi Hacoc)
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