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1 BBEOEHUE

1.1 OBLUMUE CBEAEHUA

MN3BecTHO, 4TO B NapoBOW yCTaHOBKE MpaBuiibHas BOLOMNOArOTOBKA MMEET NEPBOCTENEHHOE 3HAYEHNE C TOYKM
3peHnsi paboTocnocoBGHOCTM BCEX Y3MOB, a He TONbKO KOTna, obecneumBasi 3aliuMTy OT KOppo3unm u
npegoTBpallasi o0opaszoBaHMe HaKUMu.

MpaBunbHas BOAOMNOArOTOBKA ObecrnevMBaeTcsl nocrenoBaTeflbHbIM  MPOXOXAEHNEM HECKONbKUX CTyneHemn
(puc.1):

BOOOMNMPOBOA NAPOreHEPATOP

YMAr4YnUTENDb mnu OEASPATOP XUMUNYECKUE
OEMWHEPAINU3ATOP KOPPEKTOPbI

—> —> —> —>

OunwaeTt BOgy OT Npumecen YpaansieT Kucnopoa v WHrMbunTop kopposum
(annapat BOAOMNOArOTOBKM pacTBOpPEHHbIE rasbl KoppekTopbl pH (9-10)
KOPPEKTUPYET TONbKO
)KEeCTKOCTb BOAbI)

Puc. 1

1.2 O®YHKUUA OEASPATOPA

B BogonpoBoaHOM BoAe MOrYT HaXOAUTLCA PacTBOPEHHble rasbl: YrMeKUCHbliA ras, KWCNopod, asor,
cepoBoopoa M MeTaH.

3a uCKMoYeHMeM asoTa, KOTOPblA BCMEACTBME XMMWUYECKON WHepuMM He MNpuMBOOMT K HapyLUEHWIo
paboToCnocoGHOCTM, MNPUCYTCTBME OCTalbHbIX Fa30B HeXenaTernbHO B BOAe, NpeaHasHayeHHon ans
NPOMbILLNEHHOIO UCMOMNb3oBaHus. B yacTHocTu:

- CO:2 noHwxaeT pH 1 genaeT Body arpeCCUBHOI MO OTHOLLEHUIO K LEMEHTY U MeTanIM4eckum maTepvanam;

- O2 Bbl3blBaET KOPPO3MIO BOMbLLIEN YACTM METaNNMYecknx YacTen, C KOTOPbIMM ComnpuKacaeTcs Boaa.

YaaneHue gaHHbIX ra3oB MOXeT NPOn3BOANTbLCA:

- ®dunsmyeckum cnocobom: CHMXKEHNEM pacTBOPMMOCTU ra3oB 1 yaaneHnem nx n3 Boabl.
- XuMmn4eckMm cnocobom: cBA3bIBAHUEM PacCTBOPEHHbIX ra3oB B BOAE cneunaribHbiMi peareHtTamu.

HaHHbll OeaspaTop peanusyeT cusmyecknit crnocob yaaneHus rasoB M3 BOAbl, KOTOPbIM OCHOBaH Ha
3aBUCMMOCTY PacTBOPMMOCTM OT TeMnepaTypbl. Ha pucyHke 2 nokasaHa pacTBOPMMOCTb KUCMOpoAda B Boae B
3aBMCUMMOCTYM OT TemnepaTypbl AN pasfMyHbIX AaBIEHWA.
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HeaspaTtop paboTtaeT npyu atMocepHOM AaBneHun n MakcumarnbHou paboyer Temnepatype, 6nmnskon k 90°C,
npu aTOM cogepXaHue kucrnopoga B Boge coctasngeT 1,5 mr/n. [nd cooTBETCTBUS €BPONENCKAM HOPMaTMBaM
(HopmaTtue EN 12953-10) MuHMManNbHOe 3HayYeHre KOHLIeHTpauun Kucnopoda AOMmKHO 6biTe paBHo 0,05 mr/n
Ona nuTtatenbHOW BOAbl MApOBbIX KOTNOB AasneHvem fo 20 6ap, M_no3Ttomy Bcerga Heob6xoaumo
NPUMEHATbL Npoueaypy yaaneHus ocTaToYHOro Kucrnopoga cneumanbHbIMU XUMUYECKUMU peareHTamu,
KOTOpble OOJKHbI NoAaBaTbLCA HENOCpeaACTBEHHO B AeadpaTop BMecTe ¢ nogulenadmsarenamu (Fig.

3).

BAXHO: XapaktepucTukm BoAbl B fea3paTope, U3rOTOBNEHHOM U3 HenermpoBaHHOW YrnepoaucTomn
cTanu AOJMKHbl KOHTPONMUPOBATLCA U MMETb Te XXe 3HAa4YeHUsi XUMUYecKue napamMeTpoB, 4YTO WU
nuTatenbHasi Boga AnA NapoBbiX KOTNOB (CM. pasgen «XapakTepuCTUKM BOAbl») ANl TOro, 4Ytoobl
npeaoTBpaTUTb SBMIEHUSI KOPpPO3vMW, BO3HMKawLWuMe BcneacTBME MNPUCYTCTBUS Kucropogaa wu/vunu
M36bITOYHOM KUCNOTHOCTU BoAabl (pH).
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2 TEXHUYECKUE XAPAKTEPUCTUKU

2.1 OBLUEE ONMUCAHUE

[easpatopbl cepum DEG aBnsawTcs geaspatopamMu aTMOCHEpPHOro Tuna Ans TepMUYecKon geaspauun
nuTaTenbHOW BOAbl ANS MaporeHepaTopoB. [erasauus NpouCXoauT 3a CYeT KOHTPONMpyemoun nogadyv napa
BHYTPb €MKOCTW, KOTOpbIM MOBbILLIAET TemnepaTypy Haxoddllencs BHYTPU eMKOCTU BoAbl. KonuyecTtso
noJaBaeMoro napa, CBSI3aHHOE C KOHLIEHTpauuewn pacTBOPEHHbIX ra3oB B BoAde, AOMKHO HaxoouTbCs B
npegenax, ykaszaHHbIX NpOM3BOAUTENEM NaporeHepaTopos.

[aHHOe yCTpOWCTBO COOTBETCTBYET YCNOBUSAM, NPeayCMOTPeHHbIM cTatben 3.3. Aupektusbl 97/23/CE “PED”.

[Jonyckaemble napameTpbl:

PS (makcumanbHoe paboyee aaBneHue, oTHocuTenbHoe) = 0 6ap
TS (makcumanbHasa paboyas Temnepatypa) = 90 °C

2.2 OCHOBHbIE KOMMOHEHTbI

e T[pynna nopauyuM napa (aBTOMaTMYeCKUii KranaH perynupyeT rnopady napa Ha BXOae AeaspaTopa,
noaaepxmBasi Mpy 3TOM paHee YCTaHOBIIEHHYH TEMMNepaTypy BOAb).

e ABTOMaTMYECKUI perynsaTop ypPoOBHs (OBa AaTyMka MPOBOAVMOCTM, MOAKITOYEHHbIE K 3I1EKTPOHHOMY
perne, pacrnosfioXeHHOMY Ha NaHenu yrnpaBneHus deaspaTtopa, NMpPUBOASATCA B AEWCTBUE NMUTATESNbHBIM
HacocoM Ans noaaepXKaHusa YpoBHSA BOAbl B YCTAHOBMNEHHbIX Npeaenax).

e [lpepoxpaHuTenbHble [aTYUKU YPOBHA (OBa AaTyvka NPOBOAMMOCTW, MNOACOEAVMHEHHble K ABYM
3NEKTPOHHbBIM pene, NoAKMYeHbl He3aBMCUMO ApYr OT Apyra).
- KopoTkun gatuuk (MakcumarbHbIA YPOBEHb) MMEET KOHTaKT AMs 3aKpbiTUS KnanaHa nogayun BoAbl
UNu 4ns OCTaHOBKM NUTATENbHOro Hacoca Aeasparopa.
- [AnvHHBIN gaTuuk (MUHMMarnbHBIN YPOBEHb) MMEET KOHTaKT Afs OCTAHOBKM MUTaTENbHOro Hacoca
KOTNa 1 roperku.
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2.3 TEXHWYECKUE OAHHBIE (Puc. 4)
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NMPUMEYAHMUE: yepTex, onucaHue U AaHHble COOTBETCTBYHOT CTaHAAPTHLIM MoAensaMm, Ans

cneunanbHOro UCNOJSIHEHUA CM. KOMMNJIEKT NOCTaBNeHHOMN apmMaTtypbl.

Obuui MpousBoacTBO MotpebneHune O6wun
XapaKkTepucTukm o6bem N .

wacna AeasapupoBaHHOIA BoAbl napa Bec

Mopenb n nh Kr/y Kr

DEG 500 500 500 65 140
DEG 1000 1000 1000 130 330
DEG 1500 1500 1500 195 415
DEG 2000 2000 2000 260 550
DEG 2500 2500 2500 325 650
DEG 3000 3000 3000 390 700
DEG 4000 4000 4000 520 1050
DEG 5000 5000 5000 650 1250
DEG 8000 8000 8000 1040 1800
DEG 10000 10000 10000 1300 2100
DEG 12000 12000 12000 1560 2600
DEG 15000 15000 15000 1950 3000
DEG 20000 20000 20000 2600 3800
DEG 25000 25000 25000 3250 4200
DEG 30000 30000 30000 3900 4500
DEG 40000 40000 40000 5200 5300
DEG 50000 50000 50000 6500 6200

* MpumeyaHne: noTpebreHve napa AeaspaTopoM PacCYMTaHO Ha OCHOBE MOBbILLEHMS TEMMepaTypbl

obpaboTaHHom Boabl Ao 65K.

Pa3mepbl H L P N1 N2 N4 N5 N6 N13 N17

Mogenb MM MM MM DN/in | DN/in | DN/in [ DN/in | DN/in | DN/in in
DEG 500 1100 | 830 | 1800 | 1"1/4 | 1"1/2 | 3/4" | 1"1/4 25 32 1"
DEG 1000 | 1250 | 1030 | 2140 | 40 20 40 | 1714 | 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"
DEG 12000 | 2377 | 2130 | 5028 50 50 50 80 80 80 50
DEG 15000 | 2473 | 2230 | 5528 50 50 50 80 80 80 50
DEG 20000 | 2650 | 2200 | 6810 50 80 100 80 100 125 40
DEG 25000 | 2550 | 2100 | 9050 50 80 100 80 100 125 40
DEG 30000 | 2800 | 2410 | 8600 50 65 100 80 100 100 50
DEG 40000 | 2960 | 2550 | 9300 65 100 125 100 125 150 65
DEG 50000 | 2960 | 2550 | 11400| 65 100 125 100 125 150 65
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3 APMATYPA

[easpatopbl cepuun

DEG ykomnnekToBaHbl
nogpasgeneHa Ha:

COOTBETCTBYIOLLEN apMaTypom
* [MpepoxpaHuTenbHyo apMmaTypy (NpeaoxpaHuTensHOe pene ypoBHS)
* YKasaTtenbHylo apmaTtypy (MHONKaTOP YPOBHS)

* PerynupoBouHyto apmatypy (pene ypoBHS, TepMoperynmpyemblii knanaH)

* lMNutaTenbHyto apmaTypy (LEHTPOBEXHbIA HACOC UMW NUTaTENbHbIA KNnanaH)
* Apmartypy ynpasneHus (OTCeYHOM KnanaH u 6annac, gpeHakHbIn KnanaH)

KoTopasg MOXeT ObiTb

OnucaHne apmaTypbl NPUBOAMTCA B COOTBETCTBUM C KOHTPONMPYEMOW BENUYMHON (TemnepaTtypa 1 ypoBEHb)

MPUMEYAHME: ApmaTtypa nogaum napa onpepensierca nponycKkHOW CNOCOBGHOCTbIO U AaBleHUeM napa,
CTaHAAPTHaA apmaTtypa MOXeT 6blTb M3MeHeHa B COOTBETCTBUM C XapPaKTEPUCTUKaMM KOTAa M
ob6cnyXKuBatowwero ycTpomucTea

3.1 KOHPOIJIb TEMIMEPATYPbI

TepmomeTp

TepmomeTp BUMeTannMYeckoro Tuna, NokasbIBaoLWMA U3MEHEHE TemnepaTypbl U paGoTaloLLmMiA Ha NpUHLMNE
pacluMpeHusi BUMeTanIMYeckon cnupanu, Ha Kpar KOTOpPOW YCTaHOBIEHA yKkasaTesibHas cTperka
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Puc. 5

Fpynna TepMmoperynsuum napom

MoaaepkaHue 3agaHHON TemnepaTtypbl BoAbl BHYTPU AeaspaTopa NpoucxXoauT npy MOMOLLM KOHTPOIMpYeMoi
nogaun napa. lMuTaHMe napoM NPOMCXOOQUT B 3aBMCMMOCTM OT pasMepoB [eadspaTopoB MpW MOMOLLM
camoynpaBnsAeMoro Unu NHEBMaTUYECKOro KnanaHa
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CamoynpaBnsiemasa cuctema nognutku (DEG 500+5000)

OTO cuctema MpsAMOro AENCTBMS, YTO O3HAYaEeT, YTO KranaH aBTOMaTUYECKM 3aKpbIBAeTCs MpU MOBbILLEHWU
TemnepaTypbl.

KnanaH (puc. 6) ¢ ceanom npocToro Tvna, rapaHTUPYLWMIA OTIIMYHYHO rePMETUYHOCTb, OCHALLEH CUIbOHHBIM
KOMMEeHCaToOpOM, KOTOPbIA MO3BONSIET €ero MCrnonb3oBaTb MNpu 6Gonee BbICOKMX Nepenagax OaBneHun,
3aBUCALLMX OT pa3mepa cefria, Mo CpaBHEHMWIO C KnanaHamu 6e3 KomneHcarTopa.

OTKpbITME KNanaHa NPOUCXOAMT NpU NOMOLLY TEPMOMETPUYECKON CUCTEMbBI, MPMBOASALLEN B AEACTBUE KnanaH
perynupoBk1 TemnepaTypbl (puc. 7). 3Ta cuctema COCTOWUT M3 JaTuuka TemnepaTtypbl (1), NCNOMHUTENBHOIO
MexaHu3Ma knanaHa (2), ykasaTenbHOro yCTpomcTBa kanubpoBKku yCTaHOBNEHHOroO 3HayeHus (4) u kanunnsapa
(3), coeamHsoLLero AaTtymk TeMnepaTypbl U UCMOSNTHUTENBHBIA MEXaHN3M.

Pwuc. 6 Pwuc. 7

PerynupoBka TepMOMETPUYECKON CUCTEMBI

CnegyroLime MHCTPYKLUMM OTHOCSATCS K PUCYHKY 8.

[atynk Temnepatypbl NOCTABAETCSA C 3aBO4A YK€ HACTPOEHHbIM
Ha BepxHee 3HayeHue TemnepaTypHOro Auana3oHa W OOKEH
ObITb OTPErynMpoBaH Ha COOTBETCTBYIOLLLEE 3HAYEHMEe COrnacHo
TpeboBaHMaM aKkcnnyaTauumn geaspartopa (1). [ns perynvpoBku
B COOTBETCTBMM C 3aJaHHbIM 3Ha4YeHneM Heobxoanmo BCTaBUTb
NOAXOAsALLY OTBEPTKY B MEXaHW3M ynpaneHusi (7), KOTopbin =
HaxoOuUTCA B BEpPXHEW YacTu ykasaTenbHOro YCTPOMCTBA.
BpaweHve no 4acoBoW CTpenke MOHWXKaeT TemnepaTtypy, a
NpoTMB 4acoBoW CTpenku — nosblwaeT. [locne 3anycka
JeaspaTopa HeobXOoOUMO CBEpUTb 3HAYeHMe TemnepaTypbl Ha
TepMomeTpe Ans perynupyemMoro npouecca cO 3HadeHuem, ; : U
YCT@HOBMEHHbIM Ha LIKane perynatopa Temnepartypbl (4). B '
3aBMCMMOCTM  OT  MPaBWUIMbHOCTU  BbIMOMIHEHMSA  YCTaHOBKM '
3Ha4YeHus1 TemnepaTypbl BO3MOXHblI OTKIIOHEHWS B npegenax
HECKONMbKMX  rpagycoB. [Ond  KOPpPeKTMpOBKM  3HAYeHus
TemnepaTypbl HEO6XOAUMO BbIMOSHUTL CNEAYLINE OENCTBUS:

1) CHATb nNpo3payHylo KpbIWKy (2) rornoBKM YyKasaTenbHOro
YCTPOMCTBA U BPYYHYKO YCTAHOBWUTb CTpernkKy ykasaTtensa (3) Ha
3HayeHue, paBHOe pearibHO N3MEPEHHON TeMnepaType;

2) [MpuKpyTUTb HA MECTO MPO3PAYHYIO KPbILLKY (2);

3) 3aHoBO oOTperynuMpoBaTb 3HadeHMe TemnepaTypbl B
COOTBETCTBMU C TpeOYyeMOI BEMNUMHOW;

4) YCTaHOBMWTb Ha MECTO 3aLUMUTHYHO KPbILKY (6). Puc.8
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Cuctema nognUTKU ¢ NHeBMaTU4ecKum knanaHom (DEG 8000+15000)

Cuctema nokasaHa Ha Puc. 9.
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OINMUCAHME:
Mopayva napa

OTBOg Napa 13 geaspartopa
Mopayva cxaToro Bo3ayxa

OT perynsatopa ypoBHs
OTceyvHon knanaH

dunbTp

MHeBMaTU4ECKUIN OBYXXOO0BOM
KnanaH

MHeBMaTU4eCKNI
NCNOSNTHUTENbHbBIA MEXaHN3M
MHeBMaTU4ECKNIA MO3ULINOHEP
dunbTp-penykTop
MpepbiBaTens Bakyyma
Perynatop Temnepatypbl
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Puc. 9

Korga TemMneparypa BOAbl B [easpaTtope HWXe 3adaHHOro 3Ha4deHWud, perynAatop TtemnepaTtypbl nogaeTt
NHEBMATUYECKUI cuUrHan K No3nLMOHEPY ABYXXOOO0BOrO KrnanaHa.

Mo3uumoHep TpaHcopMUpyeT curHan, NoMyyYeHHbI OT perynsatopa Temnepartypbl, B ApYron NHEBMaTU4ECKUN
CWrHan, YpOBEHb MWHTEHCMBHOCTM KOTOpPOro MpOMOpUMOHANeH TemnepaType W MpurogeH pans npusoga
nosvumMoHepa kKnanaHa. OTO rapaHTUpPyeT TOYHYK MPOMOPLMOHANbHYI0 CBS3b MEXAY XO4OM CaMoro
NMHEBMATMYECKOrO CEPBOMOTOpPA M 3HAYEHUEM AaBfieHUS YMNpPaBsoOWEro curHana, KOTopbl nocTynaeTt oT
perynaropa Temneparypbl.

lMHeBMaTUYECKMA  MCNOMHUTENbBHBIA  MEXaHU3M KramnaHa no3BonsieT npeobpa3oBaTe  YNpaBhsOLMMA
NHEBMAaTUYECKUI CUrHamn B NocTynatenbHOe ABMXeHME U obecneunTb OTKPbITME U 3aKpbiTUE 3aTBOpa KranaHa.
[aHHbI  MCMONHUTENbHBLIM MexaHu3Mm npefcTaBnser cobow MexaHuam obpaTHoro OencTBus, TO ecCcTb
MEXaHM3M HOPMarnbHO HaxoAUTCA B MOJSIOKEHUWN «3aKpbITO», YTO obecrnevvmBaeTcs KOMMMEKTOM MpPYXWUH
COOTBETCTBYIOLUMX pa3mepoB. [loBbIlEHWE [ABNEHUS BHYTPWU MCMOMHUTENBHOIO MEXaHW3Ma, BbI3BAHHOE
nogayen oxaToro BO34yxa, NPUMBOAMT K CMELUEHMIO 3aTBopa BBEpPX, KOTOPbIA, MNpeogoneBas cuny
COMNPOTUBIEHUS NMPYXMH, OTKPLIBAET KnanaH 1 obecneynsBaeT nogady napa.

[na obecneyeHnss BO3MOXHOCTU NMEPUOONYECKON YNCTKM KrnanaHa nNpeaycMOTPEHbl ABa OTCEYHbIX KnanaHa u
ogvH Barnac-knanaH. C noMowbio Barnac-knanaHa MOXHO TakKe BPYYHYHO YNpaBnaTb nogaden napa npu
OTKIMIOYEHHOM MHEBMaTUYecKOM yrnpasensowem knanaHe. TpybonpoBog 6Oamnac-knanaHa OCHaLLeH
npepbiBaTenemM Bakyyma Ans YCTPAHEHWs! OMacHOrO paspshKeHWsl, NMPEnATCTBYIOLLEro NpaBuUibHOWM nojade
napa.
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PerynaTtop Temneparypbl

Perynsatop nokasaH Ha pucyHke 10.

/ / OMNUCAHUE
A Mogaya cxaTtoro Bo3gyxa
7 D K nHeBMaTu4eckoMy No3nLnoHepy
i 1 Perynatop ypoBHs
A - O 2 dunbTp-peaykTop
- 3 [aTtunk Temnepatypbl

Pwuc. 10

MNMoakntoyeHne K NMHUM CXKaToOro Bo3ayxa: NpUMeHsIeMble NHEBMAaTUYECKME PErynaTopbl NpeaycMaTpusatoT
fasnexve nutanusa 20 psi (1,4 6ap). PerynaTop ocHalweH peaykTopoM OaBrieHWs, B COCTaB KOTOPOro BXoAUT
dunbTp. Ona npepoTBpalleHns obpa3oBaHUs pXKaByWHbl B MHEBMAaTUYECKMX COEAMHEHUSIX WUCMONb3yTCH
mMaTepuanbsl, He copepXxawme xeneso (Medb, HeWnoH wn T.4.). PekomeHagyeTca ucnonb3oBaTb TPybkn C
BHYTPEHHUM AnameTpom 4 MM. JIMHMA nuTaHusa AOMKHa pacnonaratbCA rOPU3OHTanbHO, YKIIOH He AOSIKeH
npesblwaTtb 2%. OTBOA NUHWUM NMUTAHUA OT KOMMEKTopa CxaToro Bo3ayxa OOrmkeH BbiTb BbIMONHEH B BEPXHEW
YacTu KONMeKTopa C Lenblo UCKTIYeHNs nonagaHns KoHAeHcaTa BHYTpb perynatopa. PacnonoxeHHbln nepeq
DUNLTPOM-PEAYKTOPOM BriarooTaenuTens npegHasHavYeH Ansg oTAeneHus BoAbl M Macna, KoTopble MOryT
HaxoouTbCs B BO3Adyxe. [nA koppekTHom paboTbl hunbTpa-pedykropa AaBneHve BO3dyxa Npu nogave He
[OIMKHO BbITh HUXe 2,8+3 Bap.

MopknioyeHne K ynpaBnslolWeMy MHEBMAaTMYECKOMY KranaHy: YnpaBnsioWuMn curHan Ha Bbixode u3
perynatopa umeeTt crtaHgapTHoe 3HadveHue 3+15 psi (unu 0,2+1 6ap). CurHan gomkeH ObiTb nepedaH Ha
Avadpparmy knanaHa no Tpyoke 13 Meam Unn HenrnoHa.

Heobxoanmo, 4tobbl coegnHuTenbHas NMHUS Gbina MOMHOCTLI0 FTEPMETUYHOW, TaK Kak AaXe MWHUMAalbHbIe
noTepu BO3dyxa WCKaXalT nepefavy Ynpasnsiolero BO3dencTBus. PekomeHgyeTcs npoBepuTb
repMEeTUYHOCTb NUHMK, 06paboTaB MecTa CoeAUHEHUA N (PUTUHITN MbITbHON BOAOW UMW COOTBETCTBYHOLMMU
cnpesmu.

Mepen nogknoyeHMeM NHeBMATUYECKOro knanaHa HeobxoAMMO MNpoBepuTb, YTO MyTb AN MCNONb3yeMou
XugkocTn csoboaeH, Npom3Beasl MHTEHCHMBHYIO NMPOAYBKY TEM e MapoM WM CKaTbiM BO3AYXOM. YCTaHOBKa
dunbTpa B BEpXHEW 4YacTu KranaHa WCKMYaeT MOCTynieHne rps3n B OpraHbl  ApOCCENMPOBaHMS.
MNMHeBMaTuyeckne coegmHeHns nokasaHbl Ha Puc.11. Ha obpaTHol CTOPOHE MHCTPYMEHTOB NpUBEAEHbI Te Xe
CCbINKW, KOTOPbIE YKa3aHbl Ha CXeMe A58 Pa3nnyHbIX MHEBMAaTUYECKMX COEQUHEHUN.

Puc. 11
5 55 31
1/8" NPT 1T B .
— 1/4" NPT
2 - i
oTBepcTUA ) T
? 8,3 Mmm 3
] %» Bxog, TpaHCMUTTEpa
!
=
r 1
MHe3no M
MaHoMe | % - | L

Tpa
nwnn
Kanunna
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11



MoHTax perynatopa Ha CTeHKY

Perynsatop Temnepatypbl AomkeH ObiTb 3akpenneH Heganeko OT AeaspaTopa Ha CTEHKe UMY Ha onope
TpybonpoBoaa, kak nokasaHo Ha pucyHke 12 ¢ y4eToMm TOro, YTO CTaHAapTHas ANvHA Kanunmisipos 5 m.
Heobxoanmo, utobbl npubop 6bin 3akpenneH Ha onope, HeNoABEPXKEHHOW BUBpaLmnsam.

20 i 128 2
— — |

] t , o
,//’ — i B
7 i
’5 :1_ "/ufin\"‘ ]
? S I
r//’/ 84 40 — @2 T
i 124 Tpy6Ka

Puc. 12

Ocoboe BHMMaHWE OOMMKHO ObiTb yAEerneHOo MeCcTy MOHTaxa npubopoB, MCKYash BO3OencTBusi BUGOpauum,
KOpPPO3MI 1 BNaXHOCTW, obecneyvmBas TeMnepaTypy OKpyKatoLen cpefbl B yCTaHOBNEHHOM Aunana3oHe (-
15°C un +65°C).

Kanunnap pgatynka Temnepatypbl OOMmKeH ObiTb MOMELLEH B CnieumanbHblil CTakaH U3 HepXKaBetoLlen cTanu,
COeaIMHEHHbIV ¢ naTpybkom HGaka geaspaTopa.
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3.2 KOHTPOIJIb YPOBHA

MHaukaTop ypoBHS

MHavkaTop YpOBHSI COCTOUT M3 MNapbl KPaHOB, COEAMHEHHbIX CTEKNSAHHOM Tpybkon. [JaHHOe YCTPOWCTBO

coeanHeHo Cc GakoMm paeaspaTtopa Bblle U HUMXKEe CBepXy HOpManbHOro YpPOBHS BOAbl. HuxHAS yacTb

MHAVKaTOpa OCHALLleHa CITMBHbIM KpaHOM A1 obecneyeHns YMCToThbl CTeKna MHanKaTopa. Takas KOHCTPYKUUS

Nno3BonsieT nepuoanyeckn npoBepsiTb PaboOTOCNOCOBHOCTL MHAMKATOPA YPOBHSA, BbIMOMHASA CReayoLLyo

rnocneaoBaTenbHOCTb AENCTBUNA:

* OTKpbITb Ha HECKONbKO CeKyHA W 3aKpblTb CHOBa CRMBHOW KpaH. Ecnn Boga conbeTtcs u cHoBa GbICTPO
NoAHMMETCH Ha MpeabiayLini ypoBeHb, coBepluas konebaHus 6omblwon amnnmTygbl, TO MOXHO CYMTaTh,
YTO MHOUKATOP YyPOBHA pa60TaeT XopoLlo. Ecnun xe BOAa BO3BpallaeTcAa mearneHHoO Ui octaHaBriMBaeTCA
Ha ypOBHE, KOTOPbIN OTNMYaeTcs OT Mpeablaylwiero, T0 3TO O3HayaeT, YTO COeAVMHEHWSs 3aCOpEHbl; B
AaHHOM cnyyae HeobxoanMO AEMOHTMPOBATb M MPOYUCTUTL KPaHbI U CTEKMNSHHYIO TPYOKY.

ABTOMaTMUYECKUIA PErynsaTop YPOBHA U NpefoxXpaHUTesNibHOe perie YpoBHA

MpuvHUMN M3MEepeHns M KOHTPONS YPOBHS OCHOBAH Ha 3MeKTPUYEeCKoW MpOBOAMMOCTW BOAbI. YCTPOWCTBO
COCTOUT M3 OBnoka SMEeKTPOHHLIX pere, PacrnonOXeHHOro Ha naHenu ynpasneHns u 6noka AaTyMKoB,
OCHalleHHOro 5 pgatuvkamu pasnuyHom AfvHbl, KOTOpble MOrpyeHbl B KOpryc Aeaspatopa. Pabota
perynsatopa npegycmaTpyBaeT:

OTKpbITME M 3aKpbITME 3NEKTPOKNnamaHa noAaa4du BOAbl. WCMOMb3YHTCA ABa AaTyvka, NOrpyKeHHble B

Aeaapatop, (bonee AnuHHBIN BL - ans oTKpbITMA knanaHa u 6onee KopoTkMn AL - Ansa 3akpbiTus knanaHa),

AaTYMKN NOAKIOYEHbI K OQHOMY PEryrnimpoBOYHOMY pene, pacrorioXeHHOMY Ha MaHenu ynpasnieHus.

e bBnokupoBka ropenksm Kotna npuM HU3KOM YPOBHE BOAbl: OAWH AaTtynk (Lmin), nOrpyeHHbIn B
AeaspaTtop, MOAKMYEH K 3NEKTPOHHOMY perne, HaxogdweMmycs Ha MaHenu ynpasrneHus, AaTdmK CRyxuT
Ans 6NOKMPOBKU rOperikv B Criydae CHUXKEHWUS YPOBHS BOAbI HUXE A0NYyCTUMOrO.

e bBnokupoBka anekTpoknanaHa noaayM BoAbl: OAuvH daTtyuk (Lmax), cnyxut Ana OGroKMpoBKu
nuTaTenbHOro Hacoca pJeaspatopa WNWM 3akpbiTUA 3JMeKTpoknanaHa nogadv BoAdbl Npy NPEeBbIEHUU
MaKCUMarnbHO AOMYCTUMOrO YPOBHSI.

e [laTyuK Macchbl («3eMnsA»); OAMH ANVHHbIN aaTyunk (M), obecneymBatoLLmiA 3a3eMIeHNe perynsatopa.

;:E‘% OMUCAHUE

BL

Mﬂ x I AL Bbicokuit ypoBeHb
| I | o
| i | ) BL Hn3knin ypoBeHb
il _EJ Lmax  3oHA 6e30nacHOCTN MakCUMManbHOro YpoOBHS
| .
H!ﬂ L <—(’ Lmin 3oHA 6e30nNacHOCTM MUHMMArbHOMO YPOBHS
il
il

M 3asemMneHuve

Puc. 13

Lmin
M

I'IpumeanMe: PEKOMeH,CI.YETCFI nOMMUMO CUrHana
TpeBorun B KOTernbHOM YCTaHOBUTb  3BYKOBYHIO
curHanusauuo B Hanbonee noceLaemom MecTe.
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4 MOHTAX

4.1 PASMELUEHME

Mopava BOAbI B MaporeHepaTop OCYLLECTBMAETCS MOBUCUTENbHBIMM Hacocamu. Ha Bxoae nutaTenbHoro
Hacoca naporeHepaTopa He [OJKHO BO3HMKATb PaspsiKeHWUsl; HAacoC AOIMKEeH HaxOoAMTbCs Mo OaBreHUeM
ctonb6a Boabl, 0OYCNOBNEHHBLIM PA3HOCTLIO MeXAy YPOBHEM BOAbl B HAKOMUTENLHOM Gake 1 YypOBHEM CaMOro
Hacoca. Mcxoas M3 BbllIEeCKa3aHHOro W y4yuTbiBas 3aBUCMMOCTb PabouMx XapakTepucTWK Hacoca oT
TemnepaTypbl NUTaTeENbHOM BOAbl, Heobxoammo, 4TOObI BOAa MocTynana K HacocaM nog onpeaerneHHbIM
naeneHveM. Heobxogmmoe aaeneHne (BbiCOTa yCTaHOBKU HakonUTENbHOro 6aka) MeHsieTcsl B 3aBUCMMOCTU OT
TemnepaTypbl NMTaTENbHON BOAbI.

TemnepaTtypa nuTatenbHOM BOAbI BbicoTa Hanopa Ha BcacbiBaHUU
(°C) (meTpbl)
60 1
70 2
80 3
90 4,5

MockonbKy TemnepaTypa Bodbl B AeaspaTtope 4acTto pasHo 90°C, geaspatop OOMKeH GblTb YCTAHOBIIEH Ha
BbICOTE 4,5 M BbilLie OCK NUTaTENbHLIX HACOCOB NaporeHeparopa.

MuHMManbHasa Temnepartypa nogayv NnuraresibHOW BoAbl B geasparop 5°C.

4.2 XAPAKTEPUCTWUKWU BOAbI

3HayeHus1, yKazaHHble B HWXKeENpuBeAEHHON Tabnuue, SBNsATCA BblaepXkamu u3 tadnuy 5.1, 5.2 EN 12953-
10 (naHHble, COOTBETCTBYIOLLME KaYeCTBY NUTaTEeNbHOM 1 paboyer Boabl).

Ona peaspaTopoB, KOTOpble He nonajalT noAd AaHHbIM HOpPMaTuB, HeobXxoauma KOHCynbTauws
cneunanuanpoBaHHbIX MpM Mo BbIGOPY BOAOMNOArOTOBKM HA OCHOBE aHan30B BOAb.

BAXHO: MHorouncneHHble NOBpeXaeHUsl, a MHOrAa U cepbe3Hble aBapun BbI3BaHbl UICMNOJIb30BaHNEM
BOAbl C HECOOTBETCTBYIOLUMMUN XapaKTEPUCTUKAMMU.

PABOYAS BOJIA: MPEAENbHBIE 3HAYEHWS (BHYTPY AeaspaTopa)

Tab. 1

XapakTepucTukm EavHuua namepeHus | PaGoyas Boga geaspartopa
BHewHun Bng lMpo3payvHas, 6e3 TBepabIX NpuMecen

pH npun 25°C >9,2

O6uwasn xectkocTb (Ca+Mg) MMOnb/n <0,01

YKeneso (Fe) Mmr/n <0,3

Meab (Cu) Mr/n < 0,05
KpemHesem (SiO2) Mr/n Cwm.tabrmuy 1.1
Kucnopog (O2) Mr/n < 0,05
MacnsHucTble BeLecTBa Mmr/n <1
KOHLI,eHTpaLI,Mﬂ opraHn4yecKkmnx - CM. npumeyaHne BHU3Y CTpaHuLbI a)
BELLECTB

a) OpraHundeckue BellecTBa NPeACTaBnsoT coBON COCTaB U3 PasnUYHbIX KOMNOHEHTOB. CocTaB AaHHbIX CMECEN U CBOWCTBA MX KOMMOHEHTOB CIIOXHO NMPeaBUAETb B YCNOBUSIX
paGOTbI. OpI'EHl/I‘-leCKI/Ie BellecTBa MOryt pacnagatbCA Ha COCTaBHble 4actu U 06pa3OBbIBETb YronbHy KUCMOTY WUNU KpeMHWeBble MPOAYyKTbl, KOTOpble yBEnu4MBawT
KWUCMOTHYIO NPOBOAUMOCTb U SIBNSIOTCS NPULHMHON KOPPO3WK U OTNOXEHWIA; OHM MOTYT Takke cnocobcTBoBaTb 06pa3oBaHuto NeHbI U/unu napa.

YACTOTA NPOBEOEHUA AHAINTN3OB

Heo6xoanmo NpoBoAUTL EXXKeMECAYHbIN XMMUYECKMIA aHanu3 paboyen Boabl geaaparopa. Kpome aToro,
HaCTOSITENbHO PEKOMEHAYEM NPOBOAUTL BU3yarbHbIA KOHTPOSb BO3BPALLAEMOro KOHAeHcaTa Ha npeameT
OTCYTCTBUS MAcCnstHUCTbIX UIN arpeCCUBHbIX MPUMECEN.
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4.3 TMOPABITMMECKUE COEOAMHEHUA
YcTaHOBNEHHbIV feadpaTop BKINOYAETCA B CXeMy NapOBOW YCTAHOBKM MO criegytollen cxeme (Puc. 4):

Bopa
OuuwieHHas Bofda MOJaeTcs Ha BXOA MUTaATeNbHOro Hacoca peaspartopa. CoefuHEeHWs:: OT nUTaTeribHbIX
HacocoB feaspatopa (N2); oT geaspartopa Kk nuTaTtenbHbIM Hacocam naporeHepatopa (N1).

KonpeHcar
CoegunHenve (N13) ans nogaum koHaeHcata m3 TpybonpoBoga Bo3BpaTa KoHaeHcata unu n3 6aka cbopa
KoHaeHcaTa (ecnu umeetcs).

Map
CoeguHeHnve (N6) nogauu napa B pQeaspaTtop: [Ans  nojadn napa M3 naporeHepartopa  (Mnu
pacnpefenuTenbHOro KonnekTopa) K rpynne nuTaHus napom.

OpeHax
W3 gpeHakHOro oTBepCTMS MHAUKaTOopa YPOBHS U ApeHaxHoro dnaHua geaspatopa (N4) B CriMBHYIO cuctemy.

4.4 JNEKTPUYECKUE COEOUHEHUA

[easpaTop OCHalleH 9neKTpUYecKon naHenbi yhnpasneHuss (cTeneHb 3awmTbl P 55), MNONHOCTLIO
YKOMMMEKTOBAHHOW pasfnyHon apMaTypomn.

OnekTpuyeckas cxema
CM. 371eKmMpPUYECKYI0 CXeMy 8HYmpU 3/IEKMPUYECKO20 WKagha yrnpaeeHus.
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5

SKCINYATALUA

5.1 MEPBbIA 3ANYCK

1

2)

3)

4)

5)

6)

7

8)

MpoBepwuTb, YTO BCE COEAMHEHNSI NMONHOCTBIO 3aKPbIThI.

MpoBepuTb, 4YTO TpybonMpoBO4 NMTaTENbHOM BOAblI MPOYWLLEH, BbLIMOMHWMB MOBTOPHYIO MPOMBIBKY C
nocreayoLLMM CIMBOM B KaHanu3aumio nepes okoHYaTenbHbIM 3anofHeHneM KoTna.

OTKpbITb OTCEKAOLLMIA KITanaH YPOBHS U NUTaHMSA (J0 M Nocne NuTaTenbHOro Hacoca).

3anycTuTb Hacoc criegyoLwmum cnocobom:

MopaTb HanpsaXeHune Ha naHernb ynpaBieHna KOTIIOM, BKITHOYNB rMaBHbI BbIKITOYaTENb.

MpoBepuTb, 4YTO Ban NUTaATENbHOrO 3NeKTpoHacoca [feaspaTopa (ecnu npucyTcTyeT) cBoBOAHO
BpalyaeTcsl. B pyyHoOM pexvme ynpaBneHus yoeanTbes B NpaBUSIbHOCTU HaNpaBiieHUst BpalleHus Bana.

YcTaHOBUTL Mepekntovatent nogayn Boabl B nornoxeHne ABT go Tex nop, noka He GygeT AOCTUIHYT
pabouunn ypoeeHb (MATAHWE BbIKI1).

MpoBepuTb, YTO Nodaya BoOAbl NpekpaTunack, JOCTUrHYB paboyero ypoBHs, Habnogas 3a nHaMKkaTopamm
YPOBHS! 1 KOHTPONMPYSI MOSOXEHNE KpaHOB UHANKATOPOB.

HaxaTb KHOMKY BOCCTaHOBJ1€HUA ©e3onacHoro YPOBHA BOAbI.

OTKpbITb OpeHaxHoe OTBepCcTMe KOTMa W NpOBEepuUTb Ha WHAMKATOpE YPOBHA Ha KakOM YpOBHe
BOo306HOBUTCA nognutka sBogou (MATAHWUE BKIT).

YcTaHOoBUTL nMepeknoyaTens nogadn BoAabl Ha “07, ocTaBuMB OTKPbITbIM ApEeHaXHoe OTBepcTue WU
NpoBEepPUTb YPOBEHb 3arOfHEHUS C NOMOLLbIO AaTynka 6e30nacHOro YpoBHS Ha OCHOBE AaHHbIX Tabnnyku
C yKasaHneM MUHNMarnbHOro YpOBHS.

3akpbITh ApeHaXHOe OTBEPCTUE U YCTAaHOBUTL NepeknovaTens nogadm sogpl Ha ABT.

5.2 HOPMAIJIbHAA SKCIJTYATALUA

I'Ipvl 3anycke XoN104HOro KoTra npoBepuTb, YTO!:

HeaspaTtop 3anonHeH go paboyero yposHs (MANTAHUME BbIKIT).
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6 TEXHUYECKOE OBCITYXXUBAHUE

6.1 TEKYLWEE OBCINY>XUBAHUE

e [epuognyeckn NpombiBaTb MHAUKATOPLI YPOBHS U KOHTEMHEp-AepXKaTenb A4aTyYMKOB (€CIM NPUCYTCTBYET)
B KOTMNe AN UCKIIOYEHMUS OTIOXEHUS TPSA3U;

e [poBepATb pabOTOCNOCOOHOCTb KOHTPOSMPYIOLWMX U PErynupylolimMx  YCTPOWCTB, BHUMAaTESlbHO
ocmaTtpuBasi 3MNeKTPUYecKMe 4YacTu (BKMoYas coeduHEHUs) U MexaHWYeckue 4acTu; oduH pas B rof
)XenaTenbHO 3aMEHSITb KepaMnyeckue cBeYn-aeprateniv JaTYNMKOB YPOBHS;

e [poBepATb, Kak 3aKkpy4eHbl 6ONTbI oraHLEBbLIX COeOUHEHWIA U COCTOSIHME NPOKNAAoK;

e ObecneunBathb perynsipHoe o6cnyXMBaHWe Hacoca Unu areKTpoKanaHa rnogayv Boabl.

6.2 BHEOYEPEOHOE OBCIYXXUBAHUE

3ameHa gaTumka ypoBHA

[ns 3ameHsbl npenoxpaHnTenbHOro pene ypoBHA UMK €ro yacten HeobxoaMmMO BHUMATENbHO CreaoBaTb
cneayroLwnMm yKa3aHUuAaMm:

1) [poBepuTb LENOCTHOCTb AATYNKOB YPOBHS.

2) TlpoBepuTb OfIMHY CTEPXKHS.

3) [lpoBepuTb COOCHOCTb CTEPXKHEN OCAM OATUMKOB YPOBHSI.
4) TlpoBepuTb LENOCTHOCTb 3MEKTPUYECcKoro obopyaoBaHus.
5) TlpoBepuTb paboTy BCeW rpynmnbl 4aTYNKOB YPOBHSI.

6.3 KOHCEPBALUA B NMEPUOAbLI MPOCTOA (3a UCKnoYeHMEeM HepKaBeroLwwen cranu)

B nepuogbl npocTosi feaspatopa BepOoSATHO BO3HUKHOBEHME KOPPO3MOHHLIX NoBpexaeHunid. Mepbl,
rapaHTUpytoLme npaBuibHOE OCYLLIECTBIEHME KOHCEpBaLMK AeaspaTopa, 3aBUCST OT ANMTENbHOCTM NPOCTOS.
B cnyyae anutenbHoro BpeMeHu NpocTosi peKOMEHAYeTCs KOHCepBaums cyxum criocobom. Ecnu geaspaTtop
HaxoauTcs B Hepabovem COCTOSHUM B TEYEHUE KOPOTKOrO NEpUoLa BPEMEHW UK SIBNSIETCS PE3EPBHBLIM U
OOIMKEH HayaTb PYHKUMOHUPOBATL Yepes KOPOTKMIN NPOMEXKYTOK BPEMEHU, TO KOHCEPBaLMS BbINOHSETCS
MOKPbIM CMOCOBOM.

B 06oux crnydasix ocyLLecTBreHME KOHCepBaLMKN JOMKHO YCTPaHATb NPUYMHBI BOSHUKHOBEHMUS! KOPPO3UN.

KoHcepBauusa cyxum cnoco6om

Heobxoanmo XOpOoWwoO OYUCTUTb OT HakuMnn U wWwnama, npomMblTb U BbICYLUUTb reHepaTop. B npocyLueHHb||7|
AeaspaTtop nomMmellaeTcd rurpockonmnyeckoe BeLlecTtBo (Hanpmmep, HerawleHaa n3BecCTb, CUINMKaresb 1 T.,El.).

KoHcepBaLmsa MOKpbIM CNOCOGOM

MonHocTb0 CrnTE BOAY Y NPOM3BECTM YACTKY AeadpaTopa. 3anonHnTb KOTen 40 paboyero YpoBHS M KOPOTKOro
nepviofa ucrnapeHusi 0bsizaTenbsHO NpodyTh B aTMocdepy, Ans yaaneHust Bcex cBoboaHbIe rasbl. 3anofHNTbL A0BEPXY
neaspatop, fobaBbTe DEHA (AM3TUNOBbLIN MAPOKCUIBHBIX aMUH) Anst Toro, YTobbl 0bpa3oBanachk ocTaTtodHas
KOHUeHTpaums Boiwe 100 ppm, KoTopasi IPEnATCTBYET ASNCTBUIO KUCIOPOAa, KOTOPLIN pacTBOPEH B Boae. Kpome Toro,
nobaebTe dhocat HaTpus, YTOBbI MOMHas LenoYHoCTb cocTaBnsna 6onee 400 ppm. 3akpbITb BCE COEANHEHNS.
MpoBepuTb BCe coeanHeHus, YTobbl yoeamnTbes, YTO HET MOATEKOB M caenaTtb Npoby BoAbl C perynsipHbIMu
WHTEepBanamu, Ans Toro, YTodbl ObITb YBEPEHHBIM, YTO LLENOYHOCTb HE M3MEHUNACh.

Haunbonee npakTU4HbIM SBMASIETCS BNaXHbIA METOL, XPaHEeHUs, Tak Kak OH rapaHTUpyeT naeanbHyro
COXPaHHOCTb U MUHUMAnbHbIN MHTEPBAN ANA AOCTUXEHUST paboyvmx YyCNoBun.
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7 HEUCNPABHOCTU B PABOTE

HEWCMNPABHOCTb BO3MOXHAA NPUYUHA PEKOMEHOYEMOE OEUCTBUE
BrnokupoBka Hacoca (ecnu | Tepmuyeckoe pene Hacoca | MposepuTb 3HepronoTpebneHue
npucyTcTByeT) pa3oMKHYMoCb Hacoca
MpoBepUTL TEPMUYECKYIO KaNUGPOBKY
3abnokuposaH Ban Hacoca PeMoHT anekTpoHacoca
CpabatbiBaHue 30HO0B | VI3mepeHue ypoBHs BoAblI pepBaHo HepxaBetoLLmit 30HA, MOKPbIT HAKWMbIO

6e3onacHoOCTY YpoBHs 1 unu 2

CoefMHUTENbHLIV NPOBOA HapyLUEH

MpepoxpaHuTensHoe  pene  ypoBHS | BpemeHHass 3ameHa  9nEKTPOHHOro

HencnpaeHo pene oaMM w3 Tpex pene, KoTopble
HaxoQATCsa Ha NaHenu ynpaBneHus.
Ecnu npobnema paspeLueHa,
3aMEeHUTb MOSTHOCTLIO  HeuncnpaBHoe
pene.

HepocTaToyHas nogaya Boapl CM. HeucnpaBHOCTM B pasgene
«[ntaHuey.

HepoctaTouyHas noaa4a BoAbl Brnokuposka Hacoca (vrm | CM.  HeucnpaBHOCTM B pasgene

aneKTpoknanaHa) «BnoknpoBka Hacoca»

3acopuncs punbtp YucTka counbTtpa

OTKNOHEHUS NpU perynmpoBKe YPOBHS BpemeHHass 3ameHa 9MneKTPOHHOrO

perne oaum U3 Tpex perne, KOTopble
HaxoOsaTCA Ha NaHenu ynpasneHus.
Ecrm npo6nema pa3peLueHa,
3aMEeHUTb MOMHOCTLI0  HeucrnpaBHoe
pene

KOpOTKoe 3aMblkaHne
AaTHNKOB YPOBHA

perynmpyoLmnx

[emoHTupoBaTh perynupyoLime
JaTyukM  YpOBHS  Ansi  ocMoTpa
usonsumm

KaButauusi Hacoca (ecnv npucyTcTByeT)

Hanop, paBHbI pasHuLe Mo BbICOTE
MeXZy HaKkonuTenbHbiM 6GakoM Wu
HacoCoM, HefoCTaToueH Ans AaHHOM
TeMnepaTypbl BoAb!

YucTka counbTpa Ha BXoge Hacoca

YMeHbLNTL ConpoTuBIEHNE
TpyGonpoBoaa mexay
HakonUTemnbHbIM GakoM U Hacocom,
yBenuymBasi NpoxogHoe ceyeHne

HanpaBneHue BpalueHus Hacoca (ecnu

NpUCyTCTBYET)

lMomeHsITb HanpaBneHve, Nepexknoyms
OLHY 13 has (TpexdpasHblii Hacoc)
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