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1 BBEOEHME

1.1 OBLUME CBEOEHUA

M3BeCTHO, 4TO B HapOBOVI YCTaHOBKE npasuiibHasd BOOONOAroTOBKa MMEET NepBOCTENEeHHOE 3Ha4YeHNe C TOYKN
3peHunsa pa6OTOCI'IOCO6HOCTVI BCeX Yy3N10B, a He TOJIbKO KOTMa, obecnevnBasi 3awmTty OT Koppo3nn u
npegorepallan 06paaoBaHme Hakunnu.

MpaBunbHas BoAoNOAroToBka obecnevMBaeTcs MnocrnenoBaTerlbHbiM MPOXOXAEHUEM HECKONbKUX CTyreHew
(puc.1):

BooonrPoBoa MNAPOrEHEPATOP

YMAr4YnTEINDb nnm OEAJSPATOP XUMNYECKUE
OEMWHEPANN3ATOP KOPPEKTOPbI

—> —> —> —>

OuunwaeT BoAy OT NpUMecen YnanseT kncropod n NHrmbuTop koppo3snu
(annapat BOAONOArOTOBKM pacTBOPEHHbIe rasbl koppekTopbl pH (9-10)
KOPpEKTUPYeT TOMNbKO
KECTKOCTb BOAbl)

Puc. 1

1.2 O®YHKUUA OEASPATOPA

B BodonpoBodHOW BOAE MOMYT HaxOAMTbCA pPacTBOPEHHbIE rasbl: YIMeKUCnbIA ras, KUCMopod, asor,
CepoBoAOpOa Y MEeTaH.

3a UCKMoYeHNeM asoTa, KOTOPbIM BCMEACTBUE XMMWUYECKONM MWHEpPLUMM He MPUMBOAMT K HapyLUEHWHO
paboTOCNOCOBHOCTU, MPUCYTCTBME OCTanbHbLIX rasoB HexenaTtensHO B Bofde, MNpeaHas3HayeHHon [ans
MPOMBILLIIEHHOrO UCMOMb30BaHus. B yacTHocTu:

- CO, noHwxaeT pH 1 genaet Boay arpeccuBHOM MO OTHOLLEHMIO K LIEMEHTY 1 MeTanmnmMyeckuM maTtepuanam;
- O, BblI3bIBaeT KOPPO3UIO BonbLLEN YacT MEeTannMMUYecknxX YacTen, ¢ KOTOpbIMU ConpuKacaeTcs Boaa.

YpaaneHue gaHHbIX ra3aoB MOXeT npon3BoanNTbCA:

- ®usnyeckmm cnocoboM: CHKEHMEM pPacTBOPUMOCTHN rasoB 1 yaarneHmnem nx n3 soAbl.
- XuMunyeckum cnocobom: cBs3biBaHNEM PacTBOpPEHHbIX ra30oB B BoAE crneunaribHbIMX peareHTamMmu.

HaHHbll OeaspaTop peanusyeT u3nYeckuini cnocob yaaneHus rasoB U3 BoAbl, KOTOPbIi OCHOBaH Ha
3aBUCMMOCTM PacTBOPUMOCTM OT TeMnepaTypbl. Ha pucyHke 2 nokasaHa pacTBOPUMOCTb KUCIopoda B Bode B
3aBUCMMOCTM OT TeMnepaTypbl ANA PasfnYHbIX JaBNEHWUA.
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DEG

Heaspatop pabotaeT npu aTMocdepHOM AaBfEHUM U MakcumanbHOW paboyven Temnepatype, OnM3kon K
90°C, copepxaHue kucnopoga B soge 1,5 mr/n. [ins cooTBeTCTBMSA €BPONenckMM HopmaTmeam (HopmaTtus EN
12953-10) MUHMManNbHOE 3HadYeHne AOMKHO ObiTb paBHO 0,05 Mr/n ans nuTaTenbHOW BOAbI NAPOBbLIX KOTMOB
naenenvem o 20 Gap. Moatomy Bcerga HeobxoOMMO OCYLLECTBMATL yaaneHue Kucropoda C MOMOLLbH
XUMUNYECKUX CPEACTB, KOTOpbIE MOIYT ObITb MOMELLEHLI HENOCPEACTBEHHO B Aeaapatop (Puc. 3).

§

o o ol

|
KonnekTop T MNapoBol KONNEKTOD

POCIAB
B03EpaTa AE Ii_:
KOHOEHCATa (i8] Ej;:gﬂﬂ:ﬁnﬂ WHruGuTOpa

Puc. 3




DEG

2 TEXHUYECKUE XAPAKTEPUCTUKH

21 OBLUEE ONMUCAHUE

HeaspaTtopbl cepun DEG sBRsiloTcs AeaspaTtopamy aTMOCHEPHOro Tuna Ans TepMUYeckoin Aeaspauuu
nuTaTenbHOW BoAObl ANs NaporeHepaTopoB. [lerasauusi NPOUCXoOMUT 3a CYET KOHTPONMMPYeMOK nodaun napa
BHYTPb €MKOCTW, KOTOPbI MOBbILIAET TemnepaTypy HaXOAsWencss BHYTPpU emkocTu Boabl. Komunuectso
noOaBaemoro napa, CBsI3aHHOE C KOHLEHTpauuel pacTBOPEHHbIX rasoB B BoAde, AOMKHO HaXOAUTbCS B
npeaenax, ykazaHHbIX MpoOV3BOAMTENEM NaporeHepaTopoB.

[aHHOe yCTPOWCTBO COOTBETCTBYET YCIOBMAM, MpegycMoTpeHHbIM cTaTtben 3.3. Odupextueel 97/23/CE “PED”.

[onyckaemble napameTpbl:

PS (makcumanbHoe paboyvee gaBneHue, oTHocutensHoe) = 0 Gap
TS (MakcumanbHasa paboyas temnepatypa) = 90 °C

2.2 OCHOBHbIE KOMMOHEHTbI

. prnna nogayun napa (aBTOMaTI/I‘-IECKVIVI KnanaH perynupyet nogady napa Ha BXo4e Aeaspartopa,
nogaepxueas rnpu 3ToM paHee yCTaHOBJIEHHYHO TeMMNepaTypy BOD,bI).

e ABTOMaTU4eCKUM perynaTop ypoBHA (,D,Ba OaTtynka npoBOAMMOCTHU, NOAKIMHKYEHHbIe K 3JIEKTPOHHOMY
pene, pacnonoXxeHHOMY Ha naHenun ynpaslieHuA Oeaspartopa, npuBoadATcA B OencTBne nuTaTenbHbIM
HaCoOCOM ONA noanep>xXaHnd ypoBHA BOAbl B YCTAHOBJ1€HHbIX npe,u,enax).

o [lpepoxpaHuTenbHble AaTYUKW YPOBHA (OBa JdaTyvka NPOBOAUMOCTW, NOACOEAWMHEHHble K ABYM
ANEKTPOHHLIM pene, NOAKMIYEHbl HE3aBUCUMO APYT OT Apyra).
- KopoTkui gatumk (MakcMmarnbHbI YPOBEHb) UMEET KOHTaKT AN 3aKpbiTWS KrnanaHa nogayv oAbl
Unu AN OCTaHOBKWM NUTaTENbHOrO Hacoca AeaapaTopa.
- [OnWHHBIN gaTynk (MMHUMAarbHBIN YPOBEHb) MMEEeT KOHTaKT ANs OCTAaHOBKW MUTaTenbHOro Hacoca
KOTra 1 ropenku.
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DEG

NMPUMEYAHUE: yepTex, onucaHue 1 AaHHble COOTBETCTBYIOT CTaHAAPTHLIM MoAensaMm, Ans
cneunanbHOro UCMOMHEHNUA CM. KOMMIEKT NoCcTaBflIeHHOMW apMaTypbl.

Obumi MpoussoacTeo MotpedneHue O6wwi
XapaKkTepucTuku o6bem . .

vacna Aea3pupoBaHHOMN BOAbI napa BeC

Mogenb n ni 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

* NpumeyaHue: noTpebneHne napa AeaspaTopoM pPacCiMTaHO Ha OCHOBE MOBbLILLEHNS TeMMepaTypbl
obpaboTaHHom Boabl 00 65K.

Pa3mepbl H L P N1 N2 N4 N5 N6 N13 N17

Moaenb 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 1"1/4 25 40 2’

DEG 1500 | 1250 | 1030 | 3040 [ 40 20 40 171/4 | 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

Heaspatopbl cepyn DEG ykoMNnekToBaHbl COOTBETCTBYHLIEW apmaTypol, KoTopas MOXeT ObiTb
noapasgeneHa Ha:

 [MpepoxpaHuTensHylo apmatypy (NpefoxXpaHUTenNbLHOE perne YPoBHS)

* YkasaTtenbHyo apmaTtypy (MHOUKaTOP YPOBHS)

* PerynnpoBo4Hyto apmatypy (pene ypoBHS, TEpMOPErynupyeMblii kKnanaH)

* [MuTtatenbHyto apMaTypy (LEHTPOOEXHbIA HACOC UMW NMUTATENbHbIN KranaH)

* Apwmartypy ynpaBneHus (OTCEeYHOM KnamnaH 1 6annac, ApeHaxHbI KranaH)

Onuncanue apmMartypbl NpnBoANTCA B COOTBETCTBUM C KOHTpOJ'II/IpyeMOIZ BESTMYMHON (TeMHepaTypa n ypOBeHb).

NPUMEYAHMUE: ApmaTtypa nogaum napa onpegenserca NponycKHoi cnoco6HOCTbIO U AaBNeHMeEM Napa,
CTAaHOAPTHAA apmaTtypa MoXeT 6biTb M3MeHeHa B COOTBETCTBUM C XapPaKTePUCTUKAMM KOTAa M
obcnyXKuBaroLero ycTpoucrsa.

3.1 KOHPOIJIb TEMNEPATYPbI

TepmomeTp

TepmomeTp OBumeTannMyeckoro Tuna, MNOKasbiBaLWMN WM3MEHEHWe TemnepaTypbl W paboTalwmin Ha
NpUHUMNE paclimpeHns BrumeTannmyeckon cnupanu, Ha Kpato KOTOPOW YCTaHOBMEHa ykasaTerbHas CTpenka.
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Fpynna TepMoperynsiuum napom
MoaoaepxaHne 3agaHHoOM TemnepaTypbl BOAbI BHYTPM AeaspaTtopa NPOUCXOAUT NpU MOMOLLU KOHTPONIMPYEeMON

nogaun napa. lNWTaHMe napom MNPOUCXOAUT B 3aBUCUMOCTM OT pasMepoB [eadpaTopoB Mpu MOMOLLM
camoynpaBrisieMOoro Uy NHEBMAaTUYECKOro Knanaxa.
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CamoynpaBnsiemas cuctema noanutku (DEG 500+5000)

370 cucTeMa NpsSIMOro AEWCTBUSA, YTO O3HAYaET, YTO KranaH aBTOMaTUYECKU 3aKpbIBAETCS MPU MOBbILLEHNM
TeMnepaTypbl.

KnanaH (puc. 6) c ceanmom mMpocTOro Tuna, rapaHTUPYOLWMA OTIIMYHYD TFEPMETUYHOCTb, OCHALLEH
CUNbGOHHEIM KOMMEHCATOPOM, KOTOPbI MO3BOMNSET €ro ucnonb3oBatb Npu Boree BbICOKMX MNepenagax
[aBIEHNN, 3aBUCSALLMX OT pasmepa Cefrna, No CpaBHEHWIO ¢ knanaHamu 6e3 komneHcaTopa.

OTKpbITVE KIanaHa NPOUCXOAUT NpY NMOMOLLM TEPMOMETPUYECKON CUCTEMBI, NMPUBOASLLEN B AENCTBME KranaH
perynupoBku Temnepatypbl (puc. 7). 3Ta cuctemMa COCTOUT M3 AaTtunka TemnepaTypbl (1), UCNOMHUTENBLHOIO
MexaHu3ma knanaHa (2), ykasaTenbHOro ycTpoicTea kannmbpoBKy YCTAHOBIIEHHOTO 3HaYeHWs (4) u kanunnspa
(3), coepuHsitoLLErO AaTYMK TEMMEPATYPbI U UCMOMHUTENBHBIA MEXaHW3M.

Puc. 6 Puc. 7

PerynupoBka TepMoMeTpUYECKON CUCTEMbI

CnegytoLime NHCTPYKLUN OTHOCHATCS K PUCYHKY 8.

Oatunk  TemnepaTypbl nocTaBnseTcd C  3aBoda  yxe
HaCTPOEHHbIM Ha  BepxHee 3HadyeHMe  TemnepaTypHOro
AnanasoHa n [OrmkeH ObITb oTperynMpoBaH Ha
COOTBETCTBYIOLLEE 3Ha4veHune cornacHo TpeboBaHUAM
akcnnyataumm  geaspatopa (1). [Ona  perynuposBkn B
COOTBETCTBMM C 3afaHHbIM 3HayYeHMem Heobxooumo BCTaBUTb
NOAXOASLLYI0O OTBEPTKY B MeXxaHw3Mm ynpasneHus (7), KOTopbin
HaxoOWTCA B BEpXHEW YacTu YyKasaTerbHOro YCTPOWCTBA.
BpaweHne no 4acoBow CTpernke MNOHWKaeT TemnepaTypy, a
NpoOTMB 4acoBoW CTpenknm — nosBblwaeT. [locne 3anycka
Aeaspartopa HeobXx0AMMO CBEpUTb 3HayeHue TemnepaTypbl Ha
TepMoMeTpe Ans perynupyemMoro mnpouecca CO 3HavyeHuem,
YCTaHOBMEHHbIM Ha LWKane perynsatopa TemnepaTypol (4). B
3aBWCUMOCTM  OT  MPaBUIIbHOCTM  BbIMOSIHEHUS  YCTaHOBKM
3HaYeHnss TemnepaTypbl BO3MOXHbl OTKIOHEHMS B npegenax
HeCKOmnbkMX  rpagycoB. [Ond  KOPPEKTUMPOBKW  3HAYEHMUS
TemnepaTypbl HE0H6XOANMO BbINONHUTL CrieayroLumMe OeNCTBUS:
1) CHATb Npo3payHylo KpbIWKy (2) rornoBku YykasaTenbHOro
YCTPONCTBA U BPY4YHYIO YCTAHOBUTb CTPENKy ykasatend (3) Ha
3Ha4yeHue, paBHOE pearibHO U3MEPEHHOW TemnepaType;

2) TpuKpyTUTb HA MECTO NPO3PaYHYHO KPbILWKY (2);

3) 3aHoBO oOTperynupoBaTb 3HadyeHWe TemnepaTypbl B
COOTBETCTBUM C Tpebyemon BENNUNHOWN;

4) YcTaHOBWUTb HA MECTO 3aLUUTHYHO KPbILKY (6). Puc.8
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Cucrtema nognuTkmn ¢ NHeBMaTnyecknm knanaHom (DEG 8000+15000)

Cuctema nokasaHa Ha Puc. 9.

8 o

OMMUCAHUE:
Mogaya napa

OTBOA Napa 13 geasparopa
lMopava cxaTtoro Bo3ayxa
OT perynstopa ypOBHS
OTceyHon knanaH

dunbTp

MHeBMaTUYECKNN
OBYXX00BOW KnanaH
MHeBMaTUYECKNN
MCNONMHUTENbHbLIN MEXaHU3M
MHeBMaTUYECKUI NO3ULIMOHEP
duUnbTp-peaykTop
MpepbiBaTenb Bakyyma
PerynaTtop TemnepaTtypbl
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Puc. 9

Korpa TeMnepartypa BOAbl B [eadpaTtope HWXe 3adaHHOro 3Ha4deHud, perynatop temnepartypbl nogaet
NHEBMATUYECKMIA CUTHanM K No3nLMNOHEPY ABYXXO40BOIO KrianaHa.

MosnunoHep TpaHcdOPMUPYET CUrHan, MOMy4YeHHbId OT perynsatopa TemnepaTtypbl, B  OpYroW
NMHEBMAaTUYECKUIA CUrHar, YPOBEHb MHTEHCUBHOCTM KOTOPOro MponopLUuoHaneH TeMnepartype 1 npurogeH ans
npueoda nosuumoHepa krnanaHa. OTo rapaHTUpyeT TOYHYH NMPOMOPLMOHANbHYI0 CBA3b MEXAY XO4OM CaMoro
NMHEBMaTUYECKOrO CepBOMOTOpa M 3HaYeHMeM OaBleHus YNpaBnsiollero curHana, KoTopblid nocTynaeT oT
perynsatopa TemnepaTypbl.

MHeBMaTUYEeCKMIN  UCNONMHUTENbHBLIM MEXaHW3M KranaHa no3BonseT npeobpas3oBaTb YrNpaBnsAOLLNIA
NMHEBMAaTUYECKUIA CUrHam B MocTynaTellbHOe [ABWMXEHMe W oGecneynTb OTKPbITUE W 3aKpbITME 3aTBOpa
knanaHa. [aHHbIA WCMOMHUTENbHbIA MexaHW3M NpeacTaBnseT coboli MexaHusM obpaTHoro AencTBUsi, TO
€CTb MeXaH13M HopMarlbHO HAXOOUTCH B MOJNOXEHUN «3aKPbITO», YTO 06ecrnevymBaeTcs KOMMIEKTOM MPYXXUH
COOTBETCTBYIOLNX pa3MepoB. [loBbilleHNe OaBNEHUS BHYTPU WCMOMHUTENBHOIO MexaHu3Ma, Bbl3BaHHOE
nogayeit cxatoro Bo3gyxa, NPUBOAMT K CMELLEHWIO 3aTBopa BBepX, KOTOpbIiA, Mpeogornesas Ccuny
COMPOTUBIIEHNSA NPYXMH, OTKPbIBaET KnanaH 1 obecneyvsaeT nogady napa.

[na obecneyeHns BO3MOXHOCTU Nepuoanyeckoi YNCTKU KranaHa npeaycMoTpeHbl ABa OTCEYHbIX KranaHa u
oavH Gainac-knanaH. C nomollblo Gannac-knanaHa MOXHO Takke BPYYHYH yrnpaensTb nogadel napa npu
OTKIMIOYEHHOM MHEeBMaTMYeckoM yhpaensawolleM KknanaHe. Tpy6onpoeog Galinac-knanaHa OCHalleH
npepbiBaTenem Bakyyma OnA YCTPaHEHMs OMacHOro paspshkeHusi, NpensaTcTBYIOLWEro npaBumnbHON nogade
napa.
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PerynaTtop temnepaTypbl

Perynsatop nokasaH Ha pucyHke 10.

OMUCAHUE

[ A Mogaya cxartoro Bo3ayxa
K nHeBmaTMyeckoMy No3nLMOHeEpPY
Perynsatop ypoBHs
dunbTp-peaykTop
Jatunk Temnepatypbl

>
'

Pwuc. 10

MopknioyeHne K NMMHUKM CXKaToro Bo3ayxa: NpUMeHseMble NHEBMaTUYECKNE PEryNATOPbI NpeaycMaTpuBaoT
nasneHne nutaxusa 20 psi (1,4 6ap). Perynatop ocHaleH peayKTopoM OaBfiEHUs, B COCTaB KOTOPOro BXOAUT
GuneTp. Ona npegoTtBpalleHns 06pas3oBaHMsS PXKaBYMHbI B MHEBMAaTUYECKMX COEOUHEHMSIX MCMONb3YTCA
MaTepuanbl, He cogepXawwue >xeneso (Medb, HEWnoH u T1.4.). PekomeHgyeTcsa mcnonb3oBaTb TPyOku C
BHYTPEHHUM AnameTpom 4 mM. JIMHUS NUTaHMa OOIMKHA pacnonaraTbCs FOPU3OHTANbHO, YKITOH HEe OOSIKEH
npesbiwatb 2%. OTBOA NMMHMM NUTAHUA OT KOJIIIEKTOPA CXaToro Bo3ayxa OOSKEH ObiTb BbIMOMHEH B BEPXHEW
4YacTM KONMeKTopa C Uemnblo WUCKIIYEHWs nonafjaHus KOoHAEeHcaTa BHyTpb perynatopa. PacnonoxeHHbin
nepen uUNbTPOM-PEayKTOPOM BrnarooTAenuTenb npegHasHaveH Ans OTAEeNeHUs Bodbl M Macna, KoTopble
MOTyT HaxogauTbCs B Bo3dyxe. [Ans KoppekTHon paboTbl punbTpa-peaykropa gaBrneHue Bo3gyxa npu nogade
He JOJMKHO ObITh HWxe 2,8+3 Bap.

MopknioyeHne K ynpaBnsAloWEMY MHEBMaTUYECKOMY KranaHy: YnpaBrsiowMn CuUrHam Ha BbiIxode Wu3
perynatopa MmeeT cTaHgapTHoe 3HadeHue 3+15 psi (vnm 0,2+1 6ap). CurHan gomkeH GbiTb nNepegaH Ha
Awnadpparmy KnanaHa no Tpyoke n3 meam unm HemrnoHa.

Heobxogumo, 4tobbl coeanHuTenbHas NMHUA Gbina NOMHOCTbIO TEPMETUYHON, TaK Kak Aaxke MUHWMarbHbIe
notepm BO3Oyxa MCKaxalT nepedady YnpaensowWwero BO3dencTBud. PekomeHagyeTcs npoBepuTb
repMeTU4HOCTb NMHUK, 0bpaboTaB MecTa cCoeanHEHUSA U (PUTUHIA MbINIBHOW BOOOW MIM COOTBETCTBYHOLLMMU
cnpesiMu.

Mepen nogknoyeHVeM MHEBMATUYECKOrO KranaHa Heobxooumo NpoBepwTb, YTO NyTb AN WCMNOMb3yeMow
XMOKOCTN CBOGOOEH, NPOM3BEAS MHTEHCMBHYIO NPOAYBKY TEM XXe MapoM WM CXaTbiM BO34yXOM. YCTaHOBKa
unbTpa B BEpXHEW YacTuM KnamaHa WCKMoYaeT MoCTynfeHne [ps3n B OpraHbl  OpOCCENUpOBaHMS.
lMHeBMaTMyeckne coegmMHeHns nokasaHbl Ha Puc.11. Ha obpaTHOM CTOpOHE MHCTPYMEHTOB NPUBEOEHDbI TE Xe
CCbIfKW1, KOTOPbIE YKa3aHbl Ha CXeMe Ans PasfuyHbIX MHEBMATUYECKMX COeOUHEHNN.

Puc. 11
75 55 3
1/8" NPT TT T
T 114" NPT
oTBepcTUA \“‘\\_ @] ' - @ [
38,3 mm s I 3
[ E ﬁj);\ ! %» Bxog, TpaHCMUTTepa
~ U PN
(T3] (f‘ C . -

] |
MHe3po . T =
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Tpa e

nnn
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MoHTax perynsatopa Ha CTEHKY

Perynsatop temnepatypbl AOMMKEH ObITb 3aKpennieH Heganeko oT AeaspaTopa Ha CTEHKE UK Ha onope
TpybOonpoBoaa, kak NnokasaHo Ha pUcyHKe 12 ¢ y4eTOM TOro, YTO CTaHZapTHas ANMHA KanunnisipoB 5 M.
Heobxogmmo, 4Tobbl Npnbop Obin 3akpensieH Ha onope, HeNoABEPXKEHHOWN BUOpaLmam.

7?'.‘ ! uf L“_:: :

- — | | |
,/f/ ol [MIA
/ —
¥ 7T
gx LTI |
T B
% 84 40 —— @2 —
i 124 Tpy6Ka

Puc. 12

Ocoboe BHMMaHWe OOMKHO BbiTb yAEeneHO MeCTy MOHTaxa npubopoBs, Mckniovas BO3OevCTBUS Bubpauuu,
KOppO3ui 1 BNaxXHOCTK, obecneyvmBas TemnepaTypy OKpy>KatoLLen cpefbl B yCTAaHOBNEHHOM AMana3oHe (-
15°C 1 +65°C).

Kanunnap gatuvka Temnepatypbl 4OMKeH ObiTb MOMELLEH B CneuunasnbHblid CTakaH U3 HepXKaBetoLlen cTtanu,
coefuHeHHbIV ¢ naTpybkom Gaka geaspartopa.
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3.2 KOHTPOIJIb YPOBHA

UHpukaTop ypoBHA
MHamkaTtop ypOBHS COCTOMT M3 napbl KPaHOB, COEAUHEHHbIX CTEKMnsHHOW Tpybkon. [JaHHOe YyCTpOMCTBO

coeguHeHO ¢ 6GakoM [feaspaTopa BbIE W HWXKE CBepxXy HOpPManbHOro ypoBHS Bodbl. HwkHAA 4acTb

MHOMKaTopa OCHAalWeHa ChvMBHbIM KpaHoM  Ansg obecneyeHuMs 4YUCTOTbl CTekna WHAaukatopa. Takas

KOHCTPYKUMS MO3BOMSEeT MNepuoanyeckm npoBepsTb paboTocnocobHOCTb MHAMKATOpa YPOBHS, BbINOMHASA

cneayroLlyo nocrneaoBaTeNbHOCTb 4ENCTBUN:

* OTKpbITb Ha HECKONbKO CeKyHA M 3aKkpblTb CHOBa CNMBHOW KpaH. Ecnv Boga conbetcs n cHoBa 6bICTpo
nogHMMETCS Ha npeabigyLni ypoBeHb, cosepluas konebaHms 60nbwon amnnuTyabl, TO MOXHO CYMTaThb,
4YTO MHOMKaTOpP YpOBHS paboTaeT xopoLo. Ecnu ke Boga Bo3BpallaeTcs MeanieHHO unn octaHaBnvMBaeTCs
Ha YpOBHe, KOTOPbIA OTNMYaeTCs OT Npedblayliero, TO 37O O3HayaeT, YTO COeAMHEHWUs 3aCOpEHbl; B
JaHHOM criyvae HeobxoauMo AEeMOHTUPOBATb U MPOYNCTUTE KpaHbl U CTEKMSHHYO TPYOKy.

ABTOMaTUYECKUI PErynATOP YPOBHSA U NpPeAoXpaHUTerNbHOe perie YPOBHSA

MprHUMN U3MEPEHNs U KOHTPONSA YPOBHS OCHOBAH Ha 3MEeKTPUYECKOMW MPOBOAMMOCTU BOAbl. YCTPOMCTBO

COCTOUT M3 Bnoka 3NEKTPOHHLIX pene, PacrnosyioKEHHOr0 Ha MaHenu ynpaeneHus UM bnoka [aTyuKoB,

OCHalLleHHOro 5 pgatymkamu pasnuMyHON AONWHBI, KOTOpble MOrpyXeHbl B Kopnyc Aeaspatopa. Paborta

perynstopa npegycMmaTpuBaerT:

OTKpbITME U 3aKpbITUE JNEKTPOKNanaHa nofayv BoAbl: UCMOMb3YHTCA ABa AaTyuka, MOrpy>XeHHble B

Aeaapartop, (bonee anvHHbIM BL - Ang oTkpbITMA knanaHa u 6onee KopoTkmi AL - Ana 3akpbiTUSA KranaHa),

OaTYNKN NOAKIIOYEHbI K OAHOMY PErynimpoBo4YHOMY pene, pacnoroXXeHHOMY Ha NaHenu ynpasreHus.

e bBnokupoBKa ropesnkuy KoTtna npuM HU3KOM YpPOBHe BOAbl: OOWH AaTtymk (Lmin), NOrpy>eHHbIi B
AeaspaTtop, MOAKMIYEH K 3NEeKTPOHHOMY perne, HaxogsaweMycs Ha naHenu ynpasneHus, AaTyuK CRyxuT
Ansi 61IOKMPOBKN rOPENKM B Criyvae CHUXEHWUS YPOBHS BOAbI HVXKE AONYCTUMOrO.

o bBnokupoBka a3nekTpoknamaHa nogayu Boabl: OAuH Aatyvk (Lmax), cnyxuT ana 6rnoknpoBKu
nMTaTenbHOro Hacoca fAeaspaTopa MNM 3akpbiTUA JfeKTpoknianaHa Mnoavn BoAbl NpW MpeBbILLEHUN
MaKCMMarnbHO AOMYCTMMOrO YPOBHS.

e JlaTuMK Macchbl («3eMns»): OAMH ANUHHBIA AaTyuk (M), obecneunBaoLLmin 3a3eMneHne perynaTopa.

f:gm% OMNMUCAHUE

| i | x A AL Bbicokuii ypoBeHb
litimt 9
o
I i l e BL Hun3aknit yposeHb
i 5 Lmax 3oHA 6e30macHOCTU MaKCUManbHOrO YPOBHS
il L <—(’ Lmin  3oHA 6e30MacHOCTU MUHUMANbHOIO YPOBHS
iy
il

BL

M 3asemMrneHue

Puc. 13

Lmin
M

npumeanMe: PeKOMeHLI,yETCﬂ NOMMUMO CUTrHana
TpeBorn B KOTESbHON YCTaHOBUTbL  3BYKOBYIO
curHanusaumio B Hanbonee noceLlaemMom MecTe.
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4 MOHTAX

41 PA3MELWEHUE

Mopgaya BoAbl B nMaporeHepaTop OCYLLEeCTBNSETCS MOBUCUTENbHbIMM Hacocamu. Ha Bxode nuTatenbHoro
Hacoca naporeHepaTopa He [OIKHO BO3HMKATb Pa3psiKeHWsl; HAacOoC AOMKEeH HaxOAMTbCs Mo AaBreHneM
cton6a BoAbl, 06YCMNOBNEHHbLIM Pa3HOCTLIO MeXAy YPOBHEM BOAbl B HAKONMUTENBHOM Gake 1 ypoOBHEM CaMoro
Hacoca. Mcxogs u3 BblleckasaHHOro W y4yuTbiBasi 3aBUCMMOCTb pabounmx xapakTepucTuk Hacoca oT
TemnepaTtypbl nNUTaTenbHOW BOAbl, HeobXxoaumo, YTOObLlI Boda MOCTynana K HacocaM nof onpeaeneHHbIM
naeneHnem. Heobxogumoe gaBneHue (BbiCOTa YCTAHOBKM HAKOMUTENbHOro 6aka) MeHseTcs B 3aBUCUMOCTM
OT TeMnepaTypbl NMTaTENbHONM BOAbI.

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

Mockonbky TemnepaTypa BOAbl B geaspaTtope YacTto paBHo 90°C, geaspatop AoMmkeH ObiTb YCTaHOBMEH Ha
BbicoTe 4,5 M BblILLIE OCK NMUTATENbHbLIX HACOCOB NaporeHepartopa.

MuHuManbHas TeMnepaTtypa nogaduv nurtartensHoun Boabl B geaspartop 5°C.

42 TMaPABJIMMECKUE COEOUHEHUA
YCTaHOBMNEHHbIN AeaspaTop BKMOYAETCs B CXEMY NMapOBOW YCTAHOBKM Mo criegytowlen cxeme (Puc. 4):

Bopa
OuneHHan Boga nogaeTcsi Ha BXO4 NUTaTeNbHOro Hacoca geaspaTopa. CoeAuHeHUs: OT nuUTaTenbHbIX
HacocoB feaapatopa (N2); oT aeaspartopa k nutatenbHbIM Hacocam naporeHepatopa (N1).

KoHgeHcar
CoeavHenne (N13) gna nogadm KoHaeHcaTa M3 TpybonpoBoga Bo3BpaTa KoHAeHcata unu n3 6aka cbopa
KoHOeHcaTta (ecnu nmeetcs).

Map
CoeavHeHve (N6) nopgaus napa B [JdeaspaTtop: Ana nogadn napa w3 naporeHepatopa (unu
pacnpegenuTenbHOro Konnekropa) K rpynne nuTaHus napom.

OpeHax

M3 OpeHaxHOro OTBEPCTMSI MHOMKATOpa YPOBHA W ApeHaxHoro dnaHua geaspatopa (N4) B CruBHyIO
cucremy.

4.3 JJNEKTPMYECKWUE COEOUHEHUA

[easpaTop oOcCHalleH 9reKkTpU4eckorW naHenbk ynpaeneHust (cteneHb 3awuTel IP 55), nonHocTblo
YKOMMAEKTOBAHHOMW pasnn4Homn apmMaTypon.

AnekTpuyeckas cxema
CM. 311eKmpuYecKyro cxeMmy 8Hympu 3/1eKmpudYeCcKoeo wkagha yrnpasneHusl.
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5
5.1

SKCIITYATALUUA
NEPBbIX 3ANYCK

* [NpoBepuTb, YTO BCE COEANHEHUS MOSTHOCTbIO 3aKPbIThI.

* [poBeputb, 4YTO TPYOOMPOBOA NUTATENIbHOM BOAbl MPOYMLLEH, BbIMOSIHUB MOBTOPHYID MPOMbIBKY C
nocreayoLwmnM CAMBOM B KaHanm3auuto nepes OKoOHYaTenbHbIM 3arnofiHeHWEM KOTna.

* OTKpbITb OTCEKAOLLMIA KIanaH YPOBHS 1 NUTaHUA (40 M Nocne nuTaTenbHOro Hacoca).

» 3anyctntb Hacoc cnegyowmm cnocobom:

1)
2)

3)

4)

5)

6)

7)

8)

MopaTb Hanpsa>XeHne Ha naHesnb ynpaBlieHUA KOT/IOM, BKITIOYMB rMaBHbIN BbIKOYATENb.

MpoBepuTb, 4YTO Banm NUTATENbHOrO 3JreKTpoOHacoca Aeaspartopa (ecnM npucyTcTByeT) CBOOOAHO
BpaLLaeTcs. B pyyHoM pexume ynpaBneHuns yoeamTbcsa B NpaBUIIbHOCTU HaMNpaBreHns BpalleHus Bana.

YcTaHOBUTHL NepekmnoyaTenb nogayn Boabl B nonoxeHne ABT go Tex nop, noka He OyaeT OOCTUTHYT
pabounii ypoeeHb (MATAHUE BbIKI).

MpoBepuTb, 4YTO Mogaya BOAbl MpekpaTuniack, AOCTUIHYB pabodero ypoBHsi, Habniogas 3a
VHAVKATOPaMK YPOBHSI U KOHTPOSMPYS MOSIOXKEHUE KPaHOB UHONKATOPOB.

HakaTb KHOMKY BOCCTAHOBINEHUSI 6@30MacHOro ypoBHs BOAbI.

OTKpbITb OpeHa)XXHoe OTBepcTWe KOoTna W NPoBepuTb Ha WHAMKATOPE YPOBHSI HA KakoM YpPOBHe
Bo306HoBUTCS nognutka sogon (MATAHUME BKI1).

YcTtaHOBUTH nepeknoyatens nogavm Bogbl Ha “0”, oCTaBMB OTKPbITbIM [PEHAXHOE OTBEpPCTUE U
NpOBEPUTb YPOBEHb 3aroOfHEHUS C MOMOLLbIO AaTymka 6e30nacHOro YpoBHS Ha OCHOBE [aHHbIX
TabnNMYKM C ykasaHMeM MUHUManbHOrO YPOBHSI.

3aKpbITb ApEHaXXHOE OTBEPCTME M YCTAHOBMUTb NepekntovaTtens nogaym soapl Ha ABT.

5.2 HOPMAIJIbHAA 3KCMNYATALNUA

Mpu 3anycke XonogHOro KoTna NpoBepuTb, YTO:

[easpaTop 3anonHeH go paboyero yposHs (MATAHUME BbIKIT).
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6 TEXHUYECKOE OBCJTYXUBAHUE

6.1 TEKYLUEE OBCIYXWBAHUE

e [leproamyeckn NpoMbIBaTh MHANKATOPbI YPOBHS U KOHTENHEP-AepXKaTenb AAaTUYMKOB (ECNU NPUCYTCTBYET)
B KOTNE ANS UCKMIYEHUSI OTIIOXEHUS TPS3u;

e [poBepsitc pabOTOCMOCOGHOCTL KOHTPONMPYIOLLMX W PErynupyoLWmMX YCTPOWCTB, BHUMATENbHO
ocMmaTpuBasi 3neKTpUYeckne 4Yactu (BKMoYasi COeAUHEHUs) U MexaHU4Yeckue 4acTu; OauH pas B rof
enaTenbHO 3aMeHsATb KepaMUiecKkne CBeYn-aepaTeny AaTYMKoB YPOBHS;

e [poBepsiTh, kak 3aKkpy4yeHbl 6ONThI NaHLEBLIX COEANHEHWI U COCTOSIHME NPOKIaAoK;

e ObGecneumBaTb perynsipHoe oGCnykMBaHWe Hacoca WUy arekTpoknanaHa nogayn Bogpi.

6.2 BHEOYEPEOHOE OBCIYXWUBAHUE

3ameHa gaTuMKa ypoBHA

[ns 3ameHbl npenoxpaHUTernbHOro perne ypoBHA WK ero yacten HeobXxoOuMMO BHMMATENbHO CreaoBaTb
cnenywwmnmM ykasaHUAM:

1) TlpoBepuTb LLENOCTHOCTb AAaTYMKOB YPOBHSI.

2) [poBepuTb ANMHY CTEPXKHS.

3) [MpoBepuTb COOCHOCTb CTEPXKHEN OCAM OATYMKOB YPOBHSI.
4) TlpoBepuUTb LLENOCTHOCTb 3MEKTPUYECKOro 060pyaoBaHUS.
5) T[poepuTb paboTy Bcen rpynnbl JATYUKOB YPOBHS.

6.3 KOHCEPBALWA B NEPUOAbI MPOCTOSA (3a ucknovyeHnemM HepxaBeroLen ctanm)

B nepuoabl NpocTosa gea3apaTopa BEPOATHO BO3HUKHOBEHNE KOPPO3NOHHbLIX NoBpexaeHnn. Mepsbl,
rapaHTupyloLmne npaBuibHOE OCYLLLECTBIIEHNE KOHCEpBaLUMmM geaspaTopa, 3aBUCAT OT ANNTENbHOCTU
npoctos. B cnyyae AnutensHOro BpeMeHn NpoCcTos peKOMEeHOyeTCs KOHCepBaums Cyxmm cnocobom. Ecnin
JeaspaTtop HaxoguTcs B Hepabo4yeM COCTOSIHUM B TEYEHUE KOPOTKOrO Nepruoaa BpeMEHU Uinm ABnsieTcs
pe3epBHbIM U AOMKEH HaYaTb (PYHKLUMOHMPOBATb Yepes KOPOTKUIN MPOMEXYTOK BPEMEHU, TO KOHCEepBaLms
BbINOMHAETCH MOKPbIM COCOGOM.

B ob6oux cnyyasx ocyLlecTBNeHNE KOHCEPBALMM JOIMKHO YCTPaAHATb MPUYMHBI BO3HUKHOBEHUS KOPPO3UN.

KoHcepBauus cyxum cnoco6om

Heobxoaumo XOpOWO OYMUCTUTL OT Hakunu n wWiama, NpoMbiTe U BbICYLLUUTb reHepartop. B npocyLueHHb||7|
easparop nomMeLlaeTcd rurpockonmn4yeckoe BeLwecTso (Hanpwmep, HeraweHada N3BeCTb, CUINMUKarernb 1 T.,U,.).

KoHcepBauusa MOKPbIM CNOCOGOM

MonHocTbio CNTL BOZY M NPOM3BECTU YACTKY AeaapaTopa. 3anonHWTb KOTen Ao paboyero ypoBHS 1 KOPOTKOTO
nepvoga ucnapenns obszatensHo NpoayTb B atmMocdepy, Ans yaaneHus Bcex ceobogHble rasbl. 3anonHnTb
[oBepxy geaspatop, Aobasbte DEHA (aMaTMNoBbI rMapOKCUIIbHbIX aMUH) Af1st TOro, YToObl 0Opa3oBanach
ocTaTouHas koHLeHTpauwms Beiwe 100 ppm, KoTopasi NPensTCTBYET AEUCTBUIO KUCIOpOoaa, KOTOPbI pacTBOPEH B
Boae. Kpome Toro, nobasbTe dpocdaT HaTpumst, YTOObI MorHas LLenoYHocTb cocTaBnsna 6onee 400 ppm. 3akpbiTb
BCE COeanHEHNS.

MpoBepuTb BCe coeanHeHNst, YTOObI YOeamTbCs, YTO HET NOATEKOB U caenaTtb Npoby BOAbI C perynsipHbIMy
WHTEpBanamu, s Toro, 4Tobbl ObITb YBEPEHHBIM, YTO LLENOYHOCTb HE N3MEHUNAC.

Haunbonee npakTU4HbIM ABMNSIETCA BMAXHbLIA METOA XpPaHEHWs, TaK Kak OH rapaHTUpPYeT naeanbHyo
COXPaHHOCTb Y MMHMUMAIbHbIA MHTepBan AN AOCTMKEHNUst paboynx ycrioBun.
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7 HEUCINPABHOCTU B PABOTE

HEUCMNPABHOCTb BO3MOXHAA MNPUYUHA PEKOMEHAOYEMOE OEUCTBUE
BnokupoBka Hacoca (ecnu | Tepmmnyeckoe pene Hacoca | lMpoBeputb 3HepronoTpebnexHve
npucyTcTBYeT) pasoMKHYINocb Hacoca
MpoBepuTL TEPMUYECKYIO KannbpoBKy
3abroknpoBaH Ban Hacoca PeMOHT anekTpoHacoca
CpabaTtbiBaHue 30HAOOB | VI3MepeHue ypoBHsi BOAbl NpepBaHO Hep>kaBetoLwmii 30HA NOKPbIT HaKUMbLO

6e3onacHocTu ypoBHA 1 unu 2

CoegunHuTenbHbIV NPOBOA HApYLUEH

MNpepoxpaHutenbHoe  pene  ypoBHs | BpemeHHas 3ameHa  31EeKTPOHHOMO

HeuncrnpaBHO pere oguMm K3 Tpex pene, KOTopble
Haxo4aTCs Ha NaHenu ynpasneHus.
Ecnun npobnema paspeLlueHa,
3aMeHUTb MOSHOCTbIO  HencnpasHoe
perne.

HepoctaToyHasa nogada BoAb! CMm. HeucnpaBHOCTM B  pasgene
«MutaHney.

HepoctatouHas nopava Boabl Brnokvposka Hacoca (v | CM.  HeucnpaBHOCTM B pasgene

aMeKTpoknanaHa) «BbnokvnpoBka Hacoca»

3acopurncsa puneTp YuncTtka dunetpa

OTKMOHEHUs NpU perynnpoBKe YPOBHS BpemeHHas 3ameHa 3neKTPOHHOro

perne ogum W3 Tpex pene, KoTopble
HaxoAATCsl Ha MaHenu ynpasneHus.
Ecnu npobnema paspeLleHa,
3aMeHUTb MOSIHOCTbI0  HEeUCnpaBHoe
pene

KopoTkoe 3aMblkaHue
0aT4YNKOB YPOBHA

perynupyoLLmx

[emoHT1poBaTb perynupyoLiue
JaTuMku  YpPOBHS  AnNA  OCMOTPa
N30MALMM

KaButauusi Hacoca (ecrv NpucyTcTByeT)

Hanop, paBHbIii pasHuLe Mo BbICOTE
MexZdy HakonuTemnbHbiM —Gakom
HacocoM, HegocTaToyeH Ans AaHHOM
TemnepaTtypbl Bogbl

YucTka unbTpa Ha BXode Hacoca

YMeHbLNTb COMpPOTUBIIEHNE
TpyGonpoBoa Mexay HakonuTernbHbIM
6akom ¥ HacocoMm, yBenuunsas
NpoXofHoe ceyeHne

HanpaBneHve BpalleHns Hacoca (ecnu
NPUCYTCTBYET)

MomeHsTb HanpaBneHue, NepexkntoYnB
OfHYy 13 (a3 (TpexdasHbli Hacoc)
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[MpvBOAMMbBIE AaHHbIe O MPOAYKLUMM, Takne Kak: YepTexu, npefaBapuTenbHble pacyeTbl U T.4., HECYT MHADOPMAaTUBHLIN, yka3aTenbHbIN
xapaktep; ICl CALDAIE S.p.A. octaBnsieT 3a coboi npaBo BHOCUTb KOHCTPYKTUBHbIE U3MEHEHWS B CBOK MPOAYKLMIO C LieNbio
ynyudlleHusi ee paboTbl M NOBbILLEHNS 3PPEKTUBHOCTU
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