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1. BBEAEHUE

Hactoswee TexHuyeckoe nocobue pa3paboTaHo ANs WMCMOMb30BAHWS WMHXEHEPaMM
MPOEKTHbIX U MOHTAXHbIX OpraHu3aumii, cnyx6 skcnayatauum, 3akasumkamu, a Takxke
cneuManucTamMm CornacyrLmx OpraHos.

B nocobuu pgaHa nonHas uHpopmaums no pacuety KHC*(aktyanbHo pns JIHC*™/OHC*™)
M3 CTEKN0MNNACTMKA, PACCMOTPEHbI OCHOBHbIE METOAMKM 1 0COBeHHOCTM noabopa kopny-
COB, @ TaK)Xe HacoCHOro 06opyaoBaHUS, NpUBeaEHbl BbIAePXKK 13 cBofos npasun (CI1),
NponucaHbl MpaBuaa MOHTaXa U 3KCMayaTaumm.

TexHnuyeckoe nocobue pa3paboTaHo Ha 0CHoBaHMKM onbiTa paboTtbl 000 MK® «JIuHacy
C YYETOM AOCTUNKEHMIA NPOrPECCUBHBIX COBPEMEHHbIX TEXHOMOMMIM NPOM3BOACTBA KOpP-
MyCOB M3 CTEK/IONNACTMKA, @ TAKXKE HAaCOCHOrO 060pYA0BaHUS, U APYrUX SNEMEHTOB CU-
cTeMbl «KaHanM3auMoHHas HaCoCHas CTaHLMUSI».

* KHC — kaHanu3ayuoHHAsA HacoCHAA CMAaHYus.
** JIHC — nuBHeBas HacocHasa cmMaHyus.
*** IHC — OpeHaxcHaa HaCoCHAasA CMAaHYUuA.

LiNas

2. HASHAYEHUWE, OBJIACTb NPUMEHEHUA,

MPUHUWIM PABOTbI KHC

KHC npeacraensiet coboii KOMNNeKc ruapo-
TEXHMYECKOro 0b6opyfoBaHMS B eOUMHOM
Kopryce (MM B MHOFOKOPMYCHOM McCron-
HeHWM), NpefHa3HaYeHHbIM ANS Nepekayku
CTOYHbIX, JIMBHEBBIX, APEHAXHbIX U NMPOMU3-
BOJZCTBEHHbIX BOf, €C/IM penbed MECTHOCTU
He NO3BOJIAET OTBOAUTb MX CAMOTEKOM.

[JaHHbI TMN CTaHUUM MMEET MHOXECTBO
BApPMAHTOB MCMOMHEHMSI: MaTepuana Kop-
nyca (MeTann, nnactuk, 6eToH, cTeknonna-
CTUK), HAaCcOCHOro 06opyaoBaHus (NOrpyx-
Hbl€ HaCcoCbl, MOHOBI04YHbIE), 06BA3KM U T.4.

Ha cerogHawHWi aeHb 6onbwoe pacnpo-
ctpaHenue nonyuymnn KHC ¢ kopnycamu
M3 CTEeKNIONNACTUKA, T.K. TaKoe TexHuuec-
KOe pelleHne MMeeT psg NpeUMyLLEecTB
nepeg ApyrMMu: AAUTENbHbINA CPOK CITYX-
6bl eMkocTn (40-50 net), BbicokMe noka-
3aTenn CTOMKOCTM K MEXaHUYeCKoMy U
XMUMUYECKOMY BO34EeWCTBUIO, MOBbILLEH-
Hasi NPOYHOCTb, COMPOTUB/IEHUE UCTU-
paHu1Io, @ TaKXKe KOMNAaKTHOCTb U HU3Kas
Macca cucteMbl. Hactoawumit anbbom npo-
€KTHbIX pelleHui (TexHuyeckoe nocobue)
paccMatpuBaeT 0COBeHHOCTM pacyeTa
KHC ¢ kopnycamu 13 cteknonnacruka.

MpuHUMN paboTbl

Mo TpybonpoBoay CTOKM MOMAfAlT B
NMPUEMHYI0 (HWXKHIOK) YacTb pe3epByapa
(c™. coctaB obopypoBaHus Ha c. 13, n. 8),
rae pacrnoioKeHbl MOTPYXXHble HACOCHbIE
arperatbl. Korga CToKM [OCTUraloT ypoB-
HS BKJIIOYEHMSI HACOCa, HACOCHbIA arpe-
raT BK/IlOYaeTcs M NOAHMMAET XMAKOCTb
Mo HamoOpPHOMY KOJSIIEKTOPY B HamopHbli
Tpyb6onposos. Ha HanopHbix Tpy6onpoBso-
[lax yCTaHOBMEHbl 33ABMXKKM M 0BpaTHble
KNanaHbl, OHX He AAT CTOYHbIM BOAAM
nonactb 06paTHO B Hacocbl. B HuxHen
yactn KHC pacnonaraercs Kop3uHa, yaep-
XMBAKOLWAA KPYMHbIM Mycop. a9 o4ncTkm
KOP3WHbI 1 0BCNY>XXMBAHUS HAacOCa BHYTPb
pesepByapa NepcoHan MOXeT MonacTb
yepes /0K, PACMONIOKEHHbIA B BEPXHEN
yactn KHC, 1 cnyctutbcs No nectHuue Ha
NAoLWaaKy o6Cny>KMBaHus.

Hacocbl m3BnekaloTcs M3 pesepeyapa npu
MOMOLLY Lienei no HanpasiAoLwmM Tpybam.

CTeknonnacTukoBasl  KaHanu3aLMOHHAs
HaCOCHas CTaHUMS KPEMUTCA Ha Xeneso-
GETOHHYIO NAUTY aHKepHbIMKM BonTamu.
MnuTa ycTaHaBNAMBAETCS Ha AHE KOTIOBa-
Ha ons KHC, utobbl NpenoTBpaTUTh BbITaN-
KMBaHWE FpyHTOBbIMU BOAAMU. [lONoNHuU-
TENIbHO Ha KOPMyC CTaHUMM MOXET ObiTb
YCTaHOBJ/IEH MpPUTPy3.

OTcnexuBaHue paboTbl HACOCOB BEOETCS C
MOMOLLbIO MOT/IABKOBLIX AATYMKOB M aBTO-
MaTVKM, pa3MELLEHHON B LKady yrnpaBneHus.




LiNas

3. HOPMATUBHbIE CCbIJTIKU 4. OBLWKME MOJIOXKEHUA

MO MPOEKTUPOBAHWUIKO KHC

Hactoawmnii anb6oM cocTtaBneH B COOT-
BETCTBUM CO CJIEAYHOLLMM CMIUCKOM AOKY-
MEHTOB, AEWCTBYHOLNX Ha TeppuUTOpUU
Poccuiickoint depepaumun:

e CIMT* 32.13330.2018 KaHanu3auus Hapyx-
Hble ceTu u coopyxxerus. CHUIMT™ 2.04.03-85

e (M 31.13330.2012 BopocHabxeHue. Ha-
PY)XHbIE CETU U COOPYXXEHMS. AKTyaNn3u-
poBaHHas pepakums CHull 2.04.02-84 (c
N3meHeHnamun N2 1,23, 4)

e CM 30.13330.2016 BHyTpeHHuI BOAO-
NpoBOA, M KaHanu3aums 34aHui. Aktya-
nu3npoBaHHasa pepakums CHull 2.04.01-
85 (c Monpagekoi, ¢ M3meHeHnem N2 1)

e (I 18.13330.2011 leHepanbHble nAaHbl
NPOMBILLIEHHbIX NPesnpUATUIA. AKTyanu-
3upoBaHHas peaakums CHul 11-89-80 (c
MN3meHeHnem N2 1)

e CM 22.13330.2016 OcHoBaHWs 34aHWM
M COOpPYXEeHUI. AKTyanu3npoBaHHas pe-
nakuma CHulM 2.02.01-83

e CIN 45.13330.2017 3emnsHble coopyxe-
HWSI, OCHOBAHMS U byHAAMEHTbI. AKTyanu-
3upoBaHHas pepakuus CHul 3.02.01-87

e CM 12-135-2002 besonacHocTb TpyAa
B cTtpoutenbctBe. OTpacieBble TMNOBbIE
MHCTPYKLMM MO OXpaHe Tpyaa

¢ CnpaBoyHoe nocobue Kk CHuM 2-04-03-
85 TllpoekTnpoBaHMEe COOPYXEHWUI Ans
OYMCTKM CTOUHbIX BOA,

e [OCT 30813-2002 Bopma u BopmonoAaro-
TOBKA. TepMUHbI U OnpeaeneHus

e [OCT P55072-2012 EMKOCTU M3 peakTo-
NnNactoB, apMMPOBAHHbIX CTEK/IOBO/OK-
HOM. TexHMYecKme ycnoBusi

e [OCT 24297-80 Cucrema nokazatenei kave-
ctBa npopykuum (CMKTT). BxogHom KoHTponb
Kauectsa npoayKumu. OCHOBHbIE NONOXEHNS

e [OCT 14254-96. CreneHun 3awumThbl, obe-
cneunBaemble obonoukamum (kog, IP)

e TOCT 30852.19-2002 (M3K 60079-20:
1996) 3SnekTpoobopynoBaHMe B3pbIBO-
3awmeHHoe. Yactb 20. [laHHble no ro-

plOYMM rasaM M napam, oTHOCsLMECS K
3KcnayaTaunm anekTpoobopynoBaHus
rcrt 12.1.011-78 (CT (3B 2775-80)
Cucrema craHpapToB 6e3onacHOCTM Tpyada
(CCBT). Cmecn B3pbiBoOnacHble. Knaccu-
durKaums u Metodbl McnbiTaHui (C M3me-
HeHuamu 1, 2)

¢ CanlunH***2.1.4.1074-01 NnTbeBas Boaa

rurmeHuyecknme TpeboBaHMs K KavyecTBy

BOJb! LEHTPANIM30BAHHBIX CUCTEM NUTbE-

BOr0 BOAOCHabxeHUs

CanluH 2.2.1/2.1.1.1200-03 CaHnTapHO-3a-

LUMTHbIE 30HbI M CAHUTAPHAN KNAcCUbMKaLMS

NPELnpUSITUIA, COOPYXXEHUI U MHbIX 0Bbek-

TOB (C U3MeHeHuaMu Ha 25.04.2014)

CaHlMuH 2.1.5.980-00 MMrueHunyeckme Tpe-

60BaHMS K OXpaHe MOBEPXHOCTHbIX BOA,

e TH*™*2.1.5.1315-03 (c usmeHeHusiMUu oT
28.09.2007r.) TMNpenenbHo ApoONycTUMblE
KoHueHTpauun (MAK) xumuueckmux Be-
LeCTB B BOAE BOAHbIX OObEKTOB X035M-
CTBEHHO-MUTLEBOTO WU KYNbLTYPHO-ObITO-
BOr0 BOJ0MO/Mb30BaHMS

¢ [Mpuka3 Pockompbibonosctea N2 96 ot

28.04.1999 «O pblb6OX0O39MCTBEHHbIX

HOpMaTUBax»

@ryn «H1MM BOOEO», 2014 «PekomeH-

Jauum No pacuety cuctem cbopa otse-

LEHWUS U OYMCTKM NMOBEPXHOCTHOMO CTOKA

C cenuTebHbIX TEPPUTOPUIA, MIOWAA0K

npeanpusTUii U ONpeaeneHuio YCI10BUI

BbIMyCKa €ro B BOAHble 06beKTbI»

« TexHunuyeckme TpebosaHus AO «Mocsogoka-
Han» K MpOEKTMPOBaHUK OOLEKTOB BOLO-
CHabxeHns 1 BomooTBedeHUs B I. Mockee
NP1 HOBOM CTPOUTENBCTBE U PEKOHCTPYKLMM

e TunoBble TexHuuyeckne TpeboBaHMS Ha
npoektuposanue KHC (3arnybneHHas craH-
ums), MY «BopokaHan CaHkT-MeTepbypra)

L]

* (I - c8o0 npasun.

** CHull — cmpoumernbHbie HOpMbI U npasua.
*** CaulluH — caHumapHele npasuaa u Hopmbl.
**** [H — 2ueueHuYeckue Hopmamussl.

MpoeKTbl  KaHANM3aLMOHHBIX HACOCHbIX
CTaHumMit pa3pabaTbiBalOTCA MO TEXHUYEC-
KMM YCIOBMAM, TEXHONOMMYECKMM 3afaHu-
AM U 33[1aHMAM Ha NPOEKTUPOBaHMe.

Ona npoektupoBaHua KHC Heo6xoaumo
nNpousBoOAMTb Cneaylolme aencTemna (cnm-
COK HOCUT peKOMeHAATeNbHbIN XapaKTep):

1 - paccuuTaTb MaKCUMasbHbIA CEKYH[-
HbIM pacxof, CUCTEMBI;

2 - onpenenuTtb TpebyeMmblii Hanop Ha-
COCOB;

3 - onpepenutb pexuM pabotbl KHC;

4 - npou3BeCTMU MMAPaBANYECKMIA pacyeT
BCACbIBAKOLMX M HAMOPHbIX Tpybo-
NpoBOLOB;

5 - nopobpaTb TMN Hacoca M 31eKTpo-
[BUraTens, NpMBOASLLEro ero B Aew-
CTBUE;

6 - onpenenuTb YMCNO Pe3EepPBHbIX Ha-
COCOB;

7 - NOCTpOUTb rpauK COBMECTHOM pa-
60Tbl HACOCOB U BOJOBOLOB;

8 - npoBepuTb HAcoOCbl M BOAOBOAbI Ha
NPOMyCK aBapUMHbIX PacX0L0B;

9 - onpenenvTb YXCI0 aBapuiHbIX Nepek-
JI0YEHMI HA HAaNOPHbIX BOAOBOAAX;

10 - paspaboratb 06bEMHO-MIAHMPOBOY-
Hble peLleHWs HACOCHOM CTaHUMMK;

11 - paspaboratb BbicoTHYt0 cxemy KHC;

12 - onpenenvtb 06beM NpUEMHOrO pe-
3epByapa AaHHOM HAaCOCHOM CTaHLMK,;

13 - nopobpatb 06opynoBaHue AN yaane-
HWS1 U3 BOAbI MNABAOLLMX OTOPOCOB;

14 - nopobpatb ApeHaXHbIN Hacoc (B Ci1y-
Yyae CyxoM YCTaHOBKM HAcOCOB);

15 - nopobpatb (acoHHble yactu u ap-
MaTtypy;

16 - nopobpatb rpy3onogbemMHoe obopy-
LLOBaHue;

17 - yTOYHWUTL NOTEPM Hanopa BO BHYT-
PEHHUX KOMMYHMUKaLMSAX HACOCHOM
CTaHUmMu;

18 - onpenenntb  OCHOBHbIE  TEXHMKO-
3KOHOMMYECKME MOKa3aTenu Hacoc-
HOM CTaHLMMK.

B naHHOM nocobuu noapobHo paccmatpu-
BAeTCa TexHMyeckas nHhopmaums, Heobxo-
avMas ang npoektupoBanHus KHC.




5. ObLWAA UHOOPMALUA N0 MATEPUAJIAM,
N3 KOTOPbIX NU3rOTABJIMBAETCA KOPIYC KHC

M3rotoBneHne KoOpmycoB W3  CTeK/O-
nnactmka npou3BOAMTCS cornacHo TY
28.99.39-003-47376592-2019. OHnwa u
Apyrue petanu Kopnyca, oThOpMOBaHHblEe
BPYYHYK WMAW HAMbINEHWEM C MOCIOMHON
YKNAAKOW CTEKNOBOMOKHUCTBIX apMUpYto-
LWMX MaTepuanos, C O4HOBPEMEHHOM Mpo-
NMUTKOM HEHACBILWEHHbIMU NOAN3PUPHBI-
MU CMONaMu, OANg OOCTUXKEHUS 3a4aHHbIX
CBOWMCTB  MOABEPralTcs  TepPMUYECKOM
06paboTke B MHAYKLMOHHOW Meyn nonu-
Mepu3auuu. [pu 3TOM NpPoOMCXOAUT NOCT-
nonumepusaums Ha 98-99%, a Takxe yna-
NIEHWEe COAEepXKaLLEerocss B KOMMO3UTHOM
MaTepuane CTMpofia, YeM [OoCTUraeTcs
3Konoruyeckass 6es3onacHoctb M Tpebye-
Mas [ONroBeYHOCTb [AeTaner eMKOCTEN.
MocTnonuMepusaumio  1aMMHUPOBAHHbIX
(kneeBbIX) COELMHEHWI AeTanerd emKoc-
Te MOXHO NPOBOAMTHL NPV NMOMOLLM ne-
PEHOCHbIX MHPPAKPACHbIX U3NlyyaTenen u
TENNOBbIX MyLIEK.

Kopnyc KHC, konopew ob6cnyxuBaHus,
BXOASLLMI U BbIXOAALWMIA NATPyOKM AOMK-
Hbl BbITb M3rOTOBNAEHbI U3 APMUPOBAHHOIO
cTeknonnactuka u coortsetcreoBatb MOCT
P 55072-2012.

[Ona u3rotoBneHus MeTOAOM PY4YHOro
nocnoHoro ¢GopMoBaHMA U HaMblIEHUSA
3IMNTUYECKUX AHULL, KPbILLEK KONoALEeB
06Ccny)XMBaHUsA, BHYTPEHHUX nepebopok
AO/MKHbI  UCNONb30BaTbCA  CleAyowWwmne
BUAbI Cbipbsi U MAaTEpHUaNbl:

* TEPMOPEAKTUBHbIE CBA3YIOLLME NOAU-
Mepbl (HEHACIWEHHbIE MONNIDUPHbIE
CMOfbl);

* CTEKNOBOJIOKOHHbIE apMUpyHOLLMeE Ma-
Tepuansl;

® CUHTETMYECKME BOJIOKOHHbIE MaTepuarbl,;
* OONOJIHUTENNbHbIE  TEXHONOTMYeCcKune
KOMMOHEHTHI.

B kauectBe cBf3ylOWMX NOAMMEPOB
AOJIKHbI NPUMEHSATBLCA:
e cMona optodTanesas nonuadupHas;
e CMOfa n3odranesas NnonMIPuUpHas;
e cMona TepedTaneBas nonnaPupHas;
¢ CMOna BUHWUN3QUpPHas;
* 3MOKCMBUMHWUNIPUPHOE CBA3YIOLLEE;
* cMosa bucdeHonbHas;
e [pyrve BuAbl CMO.

B kauecTBe CTEK/IOBO/IOKOHHbIX HanoJiHU-
Tenel AOMKHbI NPUMEHATLCA MaTepuanbl:
e «C» cTekno (CToiMkoe K XMMMUYecKon
KOppOo3umn);
e «E» cTekno (¢ BbICOKOM MeXaHU4Yeckon
NPOYHOCTLHO).

CTeKNOBONIOKOHHbIE HAMONHUTENU Npea-
CTaBNAOT c060i:
* CTEK/IOPOBMHIU U3 CTEKNA KNacca «E»;
e TKaHHble U HETKaHHble CTEK/IOTKaHMU,
MaTbl U ByaNiM U3 cTekna Knacca «Ex;
e CTEK/IOMaTbl, CETKM M 0B/IULLOBOYHbIE
JIEHTbI U3 cTeKNa Knacca «C».

B KayecTBe TEXHONOMMYECKMX KOMMOHEH-
TOB U [06aBOK [AOMKHbI MPUMEHATHCA
cnenylowme:

¢ QHTUNUPEHHDIE;

* aAresuBHble;

¢ ynbTpadmoneTocTorikume;

¢ QHTUIMUCUOHHDIE;

e npouue.

B 33aBMCMMOCTM OT YCIIOBWI 3KCMyaTaumm U
TpeboBaHWI 3aKa3umKa (015 BbICOKMX TeMne-
paTyp, MOBbILLEHHOM CTOMKOCTU K UCTUPAHUIO
M T.N.) MOrYT NPUMEHSITLCA ApYyTve CBA3YIOLLME
M Matepuanbl (HanpuMep: 3MOKCMBUHWAI-
(OUpHble CMONbI; METANNU3MPOBAHHbIE apMU-
pytowme MaTepuanbl; NOAMAMUOHbIE BOSO-
KOHHblE Byanu), oTBevatolme TpeboBaHWAM
HOPMaTUBHbIX JOKYMEHTOB U pa3peLleHHble K
NpVYMeHeHuto opraHamu PocnotpebHaazopa.

LiNas

TpeboBaHUS K HWMM [OMKHbI YCTAHABMMU-
BaTbCS B KOHCTPYKTOPCKOM M TEXHOMOMU-
YecKoW [OKYMEHTALUMM HA KOHKPETHbIN
T™™Mn um3genus. Kaxpas naptus cbipbs U
MaTepuanoB ANs U3roTOBJEHUS METOAO0M
PY4YHOrO MOCNOMHOrO hOPMOBAHMA U Ha-
NbINEHUS SNAUNTUHECKMX AHMLL, Kpblllek
KONoAaLueB 06CNy>XMBAHUSA, BHYTPEHHUX e-
pebopok 06513aTeNnbHO A0MKHA NPOXOAUTb
BX0AHOM KoHTponb no NOCT 24297-2013.




6. METOOUYECKUE YKA3AHUA MO ONPEOENIEHUIO
XAPAKTEPA U TUNA CTOKOB

LiNas

BUAObI 3ATPA3HEHUN

Opranunueckue (BMNK/XMK>0,35)

CrouHble Boapl — 3TO Ntobble 3arps3HeHHble
BOAbI, UMeroLLMe BbITOBOE, NPUPOIHOE, Cefb-
CKOXO039ACTBEHHOE, MPOMBILLIEHHOE U MHOE
npoucxoxaeHue. CtoyHble BoAbl MOCTYNaloT
Ha OYMCTHbIE COOPYXKEHWS, @ HEe OTBOAATCS
B eCTeCTBEHHble BOLOEMbl (KpOMe JIMBHe-
BbIX MOBEPXHOCTHbIX), T.K. 3T0 MPUBOAMUT K
3arpsi3HeHUI0 BOAHbIX 0O6bEKTOB, U €CTb PUCK
BO3HMKHOBEHMS 3KONOMMYECKUX KaTacTpod.
[ns npaeBunbHoro nogbopa obopyaoBaHus
B8 KHC, BbinonHstowein GyHKUmo TpaHcnop-
TUPOBKM, HEOBXOAMMO 3HaTb TMN U Xapak-
Tep nepekayuBaemon cpeppl. [lpuBenem
KnaccudmKaLmio CTOYHbIX BOA U pasbepem
0COB6EHHOCTM KaXaoro TMna.

v X039CTBEHHO-ObITOBbIE
CTOUYHbIE BOAbI

ITOT TMN CTOKOB SIBNSIETCS NMPOAYKTOM aHT-
pOMOreHHOM [esTeNnbHoCTU, cpeaa noc-
TYNaeT OT XXMAbIX [OMOB, COLMaNbHbIX
06bekToB Bpoae 60MbHML, WKOA U Mp., U
HanpaBnseTcs yepe3 obuiecnnaBHyl Ka-
HaAM3aLMI0 Ha OYMCTHbIE COOPYXKEHMUS.
OcobeHHOCTbIO COCTaBa XO3SMCTBEHHO-
6bITOBbIX CTOKOB (CM. puc. 1) sBnsetcs
CoAepXaHue OpraHUYeCcKMUX BKIIHOUEHUH
58% (dbekanuu, nuLLesble OTXOAbI, BONOCHI,
bymara U T.4.), MUHepanbHble BeLLECTBA
42% (a3oTOoCOpEpXKALME  COEAMHEHMS,
docdartsl). Takke B CTOKaxX nonagaroTcs
0TX0fbl, KOTOPbIE MPUBOASAT K NOBpeXae-
HWUIO 060pyLOBaHMSA, BeAb CUCTEMA BOAO-
OTBEAEHUS HE PacCYMTaHa Ha UX Nepekay-
Ky: Hanpumep, 3TO CTEK/0, LLEMEHT, KOCTH,
nanku, KAMHW, NPeaMETbl IMYHOM TUTUEHDI,
XUMUYECKM-ArpeccuMBHbIE XMAKOCTH, me-
COK, ByTbiKM U T.4. [Ins npepoTBpaweHus
nonagaHus 3TUX 3MIEMEHTOB B pe3epByap
B CM 32.13330.2018 nponucbiBaeTcs He-

06X0AMMOCTb MCMNONb30BAHUS YCTPOWCTB
ONA 3afepXXaHns KPYMHbIX KOMMOHEHTOB,
MEXaHM3MOB A1 U3MESIbYEHMUSI KPYMHbIX
BK/IIOYEHWI, NEpEMELIMBAHUS WU B3MY-
ymMBaHua ocagka. O HUX MNoWaeT peyb B
nyHkTe 12 HacTosiwero nocobums.

v [loxpeBble CTOKU

JTOT TMN CTOKOB hOpMMpyeTCs NOCTynato-
len noXneson Unu Tanom Bogom m3 atT-
MocdhepHbIX 0CaAKOB, C KpbIW 343aHUN,
C NOBEPXHOCTM 3eMNn, U MOCPEeACcTBOM
HapYXHbIX CeTel JIMBHEBOM KaHanu3a-
UMU yXOOMT B BOLOEMbl UKW NMPOHUKAET
B nousy. JoxaeBble CTOKM (Mn No-Apy-
rOMy TMOBEPXHOCTHblE CTOYHblE BOAbI)
MMEIOT pasHylo CTeneHb 3arps3HeHus B
3aBMCMMOCTM OT reorpaduyeckoro pac-
nonoXxeHus, 6aM30cTM ropogoB M nNpo-
MbIWNEHHbIX ﬂpEﬂﬂpMﬂTMﬁ, OT KONn4yecT-
Ba OCafKOB W T.4., MOTyT CofepxaTb B
coctaBe abpa3uBHble BeLLeCcTBa, Masnkw,
JIUCTBY, MECOK, XXUPbl U CONWN.

v npOMbII.IJHEHHbIe CTOYHbIE BOAbI

ITOT TMN CTOKOB MOCTYNaeT OT NPOMbIL-
NeHHbIX 0ObeKTOB B pe3ynbTaTe pasfivu-
HOr0 poAa NPOMBLILNIEHHOW AEeATeNbHOCTH
W OTBOAMTCA MO TpybonpoBOLaM HapyX-
HOM CeTU NPOMBLIWNEHHOM KaHanuM3auuu
Ha O4YMCTHble coopyeHus. OueHb BaXKHO
NpOBOAMTb [ETaNbHbI aHanM3 Takoro
TMMNa CTOKOB, T.K. OT ero COCTaBa 3aBUCUT
KOppekTHbIi nopgbop obopynosBaHus. B
NMPOMBILMIEHHbIX CTOKAX Hepeako copep-
XaTCs BKJIOYEHWUs HedTenpoayKToB, Kpa-
cuTenen, Wenovyenm u KUCnoT, cynbdartol,
XNopUabl U TSXKENble METANbI.

¥ benku ¥ Xupbl

¥ Yrnesogbl

Heopranuyeckue (B3BeweHHble Bewectsa 150-2000 mr/n)

¥ MuHepanbi ¥ Conu

¥ B3gecu

BuoreHHble anemeHTbI (6naronpusatHoe BIMK/N>15, BMNK/P>40)

¥ Tpuapa azora (N-NH4, N-NO2, N-NO3)
¥ ®ocdartsl (P-PO4)

OpraHusmbl

¥ baktepun

¥ Bopopocnu

¥ MHOFOKNETOYHbIE

¥ [pubsbl ¥ MNpocTenwmne

Tsxxkenble MeTannbl U cneumduueckue 3arpsisHeHUs

PucyHok 1. Budbl 3aepsi3HeHudl.

B 3aBMCMMOCTM OT coCTaBa M xapakTepa CTo-
Ka npousBoauTcs nopbop o6opynoBaHUs
B KHC. Bbibupaetcs maTtepuan Kopmnycos,
YNNOTHEHWI, YPOBEHb 3aLlUMTbl ABUraTene,
repMETUYHOCTb, CTOMKOCTb K TOMY MU UHO-
My BeLLEeCTBY.

Mpu nopGope Martepuanos ruapasanyec-
KON YacTM HaCOCHbIX arperatoB B 3aBUCK-
MOCTM OT (PU3UKO-XMMUYECKUX CBOMCTB
CTOYHbIX BOA, MOXHO OPUEHTUPOBATLCA HA
cneayioLLyo uHbopMaumio:

* XMMMYECKU HelTpanbHble CTOKM 6e3
CUNbHBIX abpasMBHbIX BELLECTB (MECOK,

OCTaTKM CTPOUTENbHBLIX MaTepuanoB u
npoyee) — BO3MOXHO MPUMEHEHUE Yy-
[yHa C KaTadope3HbIM NOKPLITUEM;

XUMUYECKM HEMTPASNbHbIE CTOKM C NpU-
MECb CUJIbHbIX abpa3nBoB — Heobxo-
LMMO MPVYMEHEHMUE YYryHa C 3aLLMTHbIM

KepaMn4eCKmnM NOKpPbITUEM;
XUMUYECKU arpecCcuBHbI€ CTOKKU — He-

00X0OMMO NpUMEHeHWEe HepxaBeto-
LLLEeW cTanu;

XUMUYECKM arpeccuBHble CTOKM C NpuMe-
CAMU — XenaTenbHO MpUMeHeHWe Hep-
XaBelowWen CTanu, YCUNeHHOW a3oTom
(«Duplex»), T.. oHa obecneuvsaeT bonee
BbICOKMI KJTaCC KOPPO3MOHHOW CTOMKOCTMU.
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7. TUMbI UCMOSHEHUS KHC

PucyHok 2. KHC 8 BepmukanbHOM kopnyce
C NO2PYHCHBIMU Hacocamu.

PucyHok 3. KHC 8 sepmukansHom Kopnyce
noo Npoe3sxcyro 4acme.

KaHanu3auMOoHHbIE HACOCHble CTaHLUUK
("MBHeBble HACOCHble CTaHUMM) MoOryT
WUMETb pa3fiMyHble BapUaHTbl MCNONHEHMUS
B 3aBMCMMOCTM OT 3aAad, CTOALWMX nepes,
HMMK. PaccMOTpUM caMmble pacnpocTpa-
HEeHHble M3 HUX Bonee NoapobHo.

7.1. KHC B BepTMKanbLHOM Kopnyce

7.1.1. KHC B BepTMKanbHOM Kopmyce ¢ no-
rPY>HbIMK Hacocamu™

Kopnyc KHC MoHTMpyeTcs B npepBapw-
TENIbHO BbIPbITbIM KOT/IOBAaH WM KpenuTcs
aHKepHbIMK BoNTaMKU K OTIMTOW Keneso-
6eToHHON nauTe (puc. 2). lanee nogknto-
4aTCa U repMeTUsMpytoTCs Tpybonposo-
[bl, NOC/Ie Yero KOT/IOBaH 3acbinaercs no
TEXHONOMMU, ONMCAHHOM B NyHKTe 13 Hac-
Tosiwero Anbboma.

* Camoe pacnpocmpaHeHHoe mexHu4eckoe
pelieHue 8 npoekmax.

7.1.2. KHC B BepTHKanbHOM Kopnyce nog,
NpOoE3XyYIo YacTb

Kopnyc KHC nop npoe3sxyto yactb (puc.
3) OTIMYaeTCs OT CTAaHAAPTHOrO peLleHus
(puc. 2) ocoboit ropnoBUHON fMaMeTpOM
600 MM nopg YyryHHbiv ntoK. JaHHbIA TUMN
Kopnyca MWCrosb3yeTcss Ha TeppuUTOpUsIX
CTOSIHOK WAW  aBTOMOOM/bHbIX AOporax.
Ewe oaHuM otnmnumem ot n. 7.1.1 asnaet-
€Sl Hannune ocoboi pasrpy3oyHON NAUTHI
Haj, HAaCOCHOM CTaHUMeN, pacyeT KOTopown
[LOSIXEH NPOU3BOAMTLCS UCXOAS U3 Harpy-
30K OT TPAHCMOPTHbIX CPEACTB U TUMA KOH-
CTPYKLMM CAMOI MpOE3XKen YacTu.

PucyHok 4. MHo2okopnycHas KHC.

PucyHok 5. KHC 8 20pu3oHmansHom Kopnyce.

PucyHok 6. KHC ¢ noepysxcHbimu Hacocamu cyxol
YCMaHoBKuU U 08ymMs kamepamu (MOKpas/cyxas).

7.2. MHuorokopnycHaa KHC

MHorokopnycHoi BapuaHT KHC (puc. 4)
MCNONb3yeTcs B cnyvae 60nbLLION pacxoa-
HOWM XapaKTePUCTUKM CUCTEMbI, @ TaKXKe
ecnm  Ko3QPUUMEHT HepaBHOMEPHOCTb
CeTM LOBOJ/IbHO BbICOK.

7.3. KHC B ropu3oHTanLHOM Kopnyce

Takov BapuaHT MCNONHEHUS (puc. 5) vawe
BCEro WCMONb3yeTcs B JIMBHEBbIX Ha-
COCHbIX CTaHUMAX, B COCTAaBe OYMCTHbIX
COOPYXEHWM M Ha Apyrux obbekTax ¢
HepaBHOMepHOW nopayen cpeppbl. MNpuH-
umn paboTbl JAHHOM HACOCHOM CTaHLMM
COCTOUT B TOM, YTOObI HAKOMUTb OONbLLION
06beM CTOKOB M Janee nepekaymBaTh ero
B LUTAaTHOM peXuMme (Yalle BCero B Nepuofs,
MWHUMANBHOrO 3HepronoTpebneHus).

7.4. KHC c cyxoii kamepoii

7.4.1. C norpy>kHbIMM HacocaMm Cyxoi ycTa-
HOBKM U ABYMS Kamepamu (MOKpasi/cyxas)

Hanubit Tun KHC (puc. 6) coctouTt n3s aByx
Kamep: nepBas KamMepa — MOKpas, Hakan-
nuBatoLwwas B cebe CTokuM, BTopas — cyxas,
B Hel CMOHTMPOBaHO HacocHoe 060pyao-
BaHwue. Jlornka paboTbl aHanorM4yHa CTaH-
DAapTHOMY BapMaHTY UCMOIHEHUS Kopryca
(puc. 2): ynpaBneHMe HacoCaMM OCyLLeCT-
BNSETCS No Aatymkam. [penmyllectsom
TaKMX HACOCHbIX CTaHUMIA SBNSeTCs A0-
CTYMHOCTb HACOCHOro 060pyLOBaHWS WU
apMaTypbl 419 06CyXMBaHUS.




7.4.2. C caMoBCacbIBalOLWMUMM HACOCAMM U
OAHOM KaMepou

KHCtakoro T1na (puc. 7) BbINOAHSIOTCS B OA-
HOM KOpMyCe, pa3aeneHHOM Ha 2 30HbI: BEpX-
HASl — CyXas 1 HACOCHOTO 060PYA0BaHMS U
Pucyok 7. KHC ¢ camoscacsisarouyumu Hacocamy  SPMTYPbl, HWKHAR — MOKpas. Mpeumyule-
11 0OHOL Kamepoil, CTBO AaHHOO BAPUaHTa B PEMOHTONPUrOA-
HOCTWU, @ TNaBHbIKM HEAOCTATOK — B BbICOKOU
3aCOpAEMOCTU HACOCHbIX arperaTos.

7.5. KHC c kamepoii 4151 BbIHOCHOM apMaTypbl

Hanuyto koHdurypaumio KHC (puc. 8) nc-
MOJb3YIOT B C/Ty4ae, KOraa HeT BO3MOXHO-
CTW pa3MecTWTb BCIO apMaTypy M npubopsl
y4eTa BHYTPU CTAHLMU, U UX MOHTaX OCY-
LLEeCTBAAIOT B OTZE/IbHOM KoNoALe.

PucyHok 8. KHC c kamepoli 0215 8bIHOCHOU
apmamypei.

7.6. KHC c Ha3eMHbIM NaBUIbOHOM

Ecnu ectb HeobxooMMOCTb B yTenneHuu
KHC v npnbopoB ynpaBneHus, ecimn HyXHO
3aLMTUTb CTAHLMIO OT BaHAANM3MA, a TaKKe
ecnn TpebyeTcs Hanuume CTaLMOHAPHOW
Tanu AN MOHTaXa U AEMOHTaXa HaCcoCOoB,
peKkoMeHIyeTcs M3rotaBauBaTb CTaHAapT-
HYH0 HACOCHYIO CTaHLMIO C BbICTPOBO3BOAU-
MbIM NaBWIbOHOM HaBepxy (puc. 9).

PucyHok 9. KHC ¢ HasemHbIM nasuiboOHOM.

CnenyeT yunTbiBaTh, 4To KHC NpOEKTUPYIOTCS M U3roTaBAMBAOTCS NO UHAMBUAYANBHOMY
3anpocy, T.K. BO3MOXHbl pa3Hble BapuaHTbl UCMONHEHWI U MoandumKaumit. Bo MHOrmx
cnyyasx, ecnm 06beKT CO CNOXHbIM NPOGUIEM CeTU, UM UMeeT BONbLUYI HanopHY/
PacXO4HY XapaKTepUCTUKY, NPUMEHSIOTCS CPa3y HeCKOJIbKO TUMOB BbILEOMNMUCAHHbIX
KOH(Urypauuin B OLHOM peLLEHUN.

Ecnu y Bac BO3HMK/IM CNOXHOCTU C BbIGOPOM TEXHONOrMYECKOW CXEMbl B MpOEKTe,
cneumnanuctol 3 000 MKD «JluHac» Bceraa rotoBbl NOMOYb KOHCY/IbTaLMei, pacieToM,
NPOBEPKOI UK YepTEXaMMU.

LiNas

8. COCTAB KHC
C PACLLM®POBKOM 0503HAYEHUN

CoctaB 060pynoBaHMs, KOHCTPYKTMBHAA CxeMa, rabapuTHble pa3Mepbl OnpeaenstoTcs
MCXOAS M3 NPOEKTHbIX AAHHbIX HAPYXKHbIX CeTel, No T3 OT 3aKa3umka (MpOeKTUPOBLLM-
Ka) cneuuanucTamu KoHcTpyktopckoro otaena OO0 MK® «JluHacy. HacToawmi cnncok
060pyn0BaHUA OTHOCUTCS K CaMOMY PacnpoCTPAHEHHOMY BapUaHTy TEXHUMYECKOro pe-
wenuns «KHC B BEpTUKaNbHOM KOpMyce C NOrpyXXHbIMU HAacOCaMU» U MPUBOAUTCS ANA
03HakomneHus (puc. 10).

CoctaB o60opynoBaHus a

@ Kopnyc

Thok
® Necthuua o6cnyxmMBaHMs
® Mopsoaswwit natpy6ok

HanopHbiii natpybok
® CopoynasnueatolLas kKop3uHa ans c6o-
pa KpYMHbIX BKAOYEHWI
@ OcHoBaHue cTaHuMM (l0bka onsa Kpen-
NeHns aHKepHbIMK BonTamu)
HacocHblit arperat
(® AsTomatuueckas TpybHas MydTa
Hanpasnstowme Tpy6bl Ans onyckaHms
HacocoB
@ HanopHblit KonnexkTop
@ O6paTHbIit KnanaH
@ 3apsuxka 06pe3MHeHHas KNMHOBas
@ Mnowaaka 06CNYXMBaHMS
@ MonnaBKoBbINA BbIKNOYATENb (BbIK/HO-
YeHUe NPU NMOHWKEHUM YPOBHS XKMIOKOCTU —
HWKHWI YPOBEHD)
@ lMonnaekoBbLINA BbIK/IOYATENb (BKIOYE-
HWe NepBOro Hacoca)
@ MMonnaBKoBbIV BbIKAKYATENb (BKNKOYE-
HWe BTOpPOro Hacoca)
MonnaBkoBbIV BbIKAOYaTENb (aBapus
npy nepenosiHeHnK)

PucyHok 10. Yempoticmso KHC.

C pononHuTenbHbiM 060pyaoOBaHKUEM, MpU-
MeHSIEMbIM B Clly4ae 6osiee CNOXHbIX Tex-
HUYECKUX peLleHNiA, MOXKHO 03HAKOMMUTLCS
B NyHKTe 12 HacToswero nocobus.




9. BbIAEP>XKW U3 CINM (CBOA0B NMPABWUIJT). O6OCHOBAHUE
METOAUK PACYHETA 3JIEMEHTOB CUCTEMBbI «KHC>

Mpu npoektMpoBaHumn u pacyete snemeHToB KHC 4acTto BO3HMKAKOT BOMPOCHI MO HOPMa-
TUBHOM 6a3e, Ha KOTOPYIO CCbINAKTCA UCMOMb3yeMble METOAUKM.

Hwuxe crpynnupoBaHbl no nyHkTam (ot A go X) u npuBeaeHbl BbIAEPXKKM M3 HOPMATUBHOM
[LOKyMeHTauuu (CBOAOB Npaswn) ans yaobcrea noncka nHdopmaumm no pacyety KHC.

A) Mpu pacuete pacxogHoi xapaktepuc- b) [lns onpepeneHus KonnMyecTsa HacocoB
TUKU HacocoB cnepyet opueHtupoBatbcs B KHC Heobxoaumo nonb3oBatbcs Tabnu-
Ha nyHkT 8.2.1 CIM 32.13330.2018: uei 16 u3 nyHkra 8.1.1 u Tabnuueii 17 us
nyHkTa 8.2.1 CI1 32.13330.2018:
«8.2.1 Hacocel, 06opydosarue u mpybo-
nposodsi ciedyem eblbupams 8 3asucu-
Mocmu om pacyemHo20 npumoka u ¢u-
3UKO-XUMUYECKUX €80LCmM8 CMOoYyHbIX 800
unu 0cadkos, 8bICOMbI N0OBEMA, C y4emom
XapakmepucmuKk HAcoco8 U HANOPHbIX
mpy6onposodos, NnpoekmHol 04epedHoC-
mu 8800a & delicmaue 06bekmMa.

«8.1.1 HacocHble cmaHyuu no HadexHoc-
mu delicmeus nodpaszdensomca Ha mpu
Kamez0puu, ykazaHHele 8 mabauue 16

Ta6nuuya 16. Kamezopuu HACOCHbIX cMaHyui.

Kamezopus HadexHocmu

delicmeus HACOCHbIX Xapakmepucmuka pexcuma pabomel HACOCHbIX CMAHUULT

cmaHyuii
Mepsas He donyckaemcs nepepbiea unu cHuxeHus Nodayu CmMoyHbIX 800
Bmopas Llonyckaemcs nepepbig 8 nodaye cmoyHbix 800 He bosee 6 4

U/IU CHUMEHUE ee 8 npedesnax, onpedensieMblX HA0eX*HOCMbH
cucmemsl 8000CHAbXEHUS noceneHUll U 20p0OCKUX OKpy208
U/IU NPOMBILWIEHHO20 Npednpusmus

Tpemeos Jonyckaruwue nepepsis no0ayu cmoyHsix 800 He 6osee
CYMOK (c npekpaujeHuem 8000CHab}eHus noceneHul u
20p00CKUX OKpy208 npu qucaeHHocmu x#umesnel do 5000)»

«8.2.1 C[132.13330.2018

LiNas

Ta6nuya 17. Yucno pesepeHbix HACOCHbIX Azpe2amos.

bbimoebie u 6/1U3KUe K HUM no cocmasy
npou3eo0cmeeHHble CMoYHbie 800bI

AezpeccusHbie cmoyHble 800b!

Yucno Hacocos

pe3epeHbix npu Nto6oii
pe3epeHbix npu Kamezopuu
paboyux - paboyux = Kamezopuu HadexHocmu
HadexHocmu deiicmeus "
delicmeus
nepeoli emopoli mpemoeli
1 lul 1 1 1 1 u 1 Ha cknade
Ha cknade
2 lul 1 1 2-3 2
Ha cknade
3 2 2 lul 4 3
u bonee Ha cknaoe
- - - - 5 u bonee He menee 50%
lMpumeyarus

1 B HacocHeix cmaHyusx 60000meedeHUs NOBEPXHOCIMHO20 CIMOKA pe3epeHble HacoCsl
npedycmampusarom, K020a asapuliHbili copoc 8 B00HbIE 06bEKMbI HEBO3MOMEH.

2 [Mpu pekoHCmMpyKyuU, C8513aHHOL C y8enuyeHueM npou38oo0umenbHOCmu HacoCHbIX
CcManyul nepekayku 6bImosbix CMo4YHbIX 800 mpembeli Kame20puu HadexHocmu
delicmeaus, 00NyCKaemcs XpaHume pe3epeHele azpe2amsl Ha CKAade.

3 B HAcoCHbIX cmaHyusix 6bimosbix u 6U3KUX K HUM N0 cOCmMasy npou3go0cmeeHHbIX
CMOoYHbIX 800, 060py008AHHLIX MpeMsl U 6osiee No2PyHbIMU HAcocamu no2pyxHoll u (unu)
cyxoli ycmaHosku, donyckaemcsi XpaHums 00UH U3 pe3epeHbiX HACOC08 HA CKAadex.

B) mppaBnuveckuii pacyer KaHanusaum-
OHHbIX CeTel NpOM3BOAMTCA B COOTBET-
crBun cn.5.2 CM 32.13330.2018 c orcbin-
koi k n.10.10 CMN 31.13330.2012:

«5.2.1 [udpaenuyeckuii pacyem KaHanu3a-
UUOHHbIX ~ €AMOMeYHbIX  mpy6onpoeodos
(nomkos, KaHanog) ciedyem BbINOMHIMbL HA
pacdemHeili - MAKCUMATbHBIL  CeKyHOHbIl  pac-
X00 CMO4HbIX 800 NO mMabsuuaM, 2papukam
u Homoepammam. OcHogHoe mpebosaHue npu
NpoeKmMUpPOBAHUU CAMOMEYHbIX KOJIIeKMOopos -
nponyck pacyemHbix pacxodos npu camooyu-

WarWuX CKOpOCmSIX 0BUXKEHUS MPAHCNOPMU-
DYembix CMOYHbIX 800.

5.2.2 ludpaenuyeckuii pacdem HanopH.Ix Ka-
HANU3auUOHHBIX Mpybonpoeodos Ciiedyem
npousgodums coenacHo CIM 31.13330».

(N 31.13330.2012:

«10.10 Auamemp mpy6, pacoHHbix yacmeii
u apmamypel ciedyem npuHUMame Ha oc-
HOBAHUU MexXHUKO-3KOHOMUYeCKo20 pacye-
ma ucxo0s u3 ckopocmeii 08UXeHUs 800bl 8
npedenax, ykazaHHeix 6 maéauye 24.




Ta6nuua 24. PekomeHOyeMble CKOPOCMU 08UXEHUS 800bI

80 ecacbliearowux U HaNOPHbLIX TUHUSAX.

Ckopocmu dsuxeHusl 80061 8 mpyb6onpogodax

PR 5% HACOCHbIX cmaHyuti, M/c
o ecacvlearoujue HanopHsie
Jo 250 0,6-1 08-2
(6. 250 do 800 08-1,5 1-3
(6. 800 1,2-2 1,5-4»

I Mpu BbIGOpe MaTepuana HACOCHOrO
060pynoBaHNS U KOMIUIEKTYIOLUMX HYXK-
HO OCHOBbIBaTbcA Ha n. 7.6.4 n 8.2.1 CN
32.13330.2018:

«7.6.4 B 3a8ucumocmu om cocmasa npume-
cell, HaKanUBaKWUXCS HA NPOMbILUAEHHbIX
NAoWaoKax u CMel8aeMbix NOBEPXHOCMHbLIM
CMOKOM, NPOMBbIWIEHHbIE Npednpusmus u
omaesibHble UX meppumopuu nodpasoens-
romcs Ha 0ee epynnoi:

* nepsas 2pynna - npednpusimus U npou3soo-
€mMea, cocmag CmMoka ¢ meppumopuu Komo-
PbIX N0 cocmasy bL#e K NOBEPXHOCMHOMY
CMOKY € ce/lume6HbIX meppumopudi;

8mopas 2pynna - npednpusmus, Ha Ko-
MmopebIx NO yca08USM NPOU380OCMBA He
npedcmaensiemcs 803MOMHbIM 8 NOJ-
Holl Mepe UCKJI04amb nocmynJieHue 6
nosepxHOCMHbIl CMOoK cneyuguyeckux
sewecmes ¢ MOKCUYHbIMU ceolicmeamu
Ul 3HAYUMeENbHbLIX Ko/u4Yecms opaa-
HUYecKux seujecms, 00yCc1a8aAUBAIOWUX
sbicokue 3HaveHus nokaszameneli XK
u BITK5 cmokax.

* CenutebHas TeppuTopuUs — 3TO TEpPpUTO-
pus, NpeaHa3HauYeHHas s pasMeLleHus
XUMULWHOTO (OHAQA, OOLEeCTBEHHbIX 34a-
HWUIA U COOPYXKEHUM.

«8.2.1 Hacocwl, 060pydosarue u mpybonposo-
0bl ciedyem 8bI6UPAMb 8 3G8UCUMOCMU OM
pacyemHo20 NPUMOKa U PU3UKO-XUMUYECKUX
ceolicme CmoyHbIx 800 U/IU 0CAOKO8, 8bICOMbI
nodvema, ¢ y4emom Xxapakmepucmuk Hacocos
U HAanopHuix mpybonpogooos, NpoexmHoli
o4epedHocmu 8800a 8 delicmsue 0bbekmax.

** B 3aBMCMMOCTM OT TMna M xapakTepa
CTOKa BblOMpaeTCs MaTepuan 3MEMEHTOB
Hacoca (TMApPaBAMYECKOM YacTH, YNIoTHe-
HWIA, Kabens), 3aaBUXKeK, 0BpaTHbIX Knana-
HOB, JIECTHULLbI, TPYOONPOBOLOB U T.A4.

[1) MepbI no 3awmTe HACOCOB OT 3aCOPEHUsA
onucaHbl B NyHKTax 8.2.4, 8.2.11 n 8.2.17
CN 32.13330.2018:

«8.2.4 KoHcmpykuus u 2abapumel 0mcexkos
HACOCHbIX CMAHUUl, 8 Komopwix pasmelle-
Hbl CMAUUOHAPHbIE HACOCbI LU BCACHIBAKD-
wue nampybku, 00/ HbI npedomsepawame
06pazosaHue  ycmoliyuebix  OenpeccuoH-
HbIX BOPOHOK HA NOBEPXHOCMU NepeKkaqu-
saemoli wwuokocmu. [omwHo 6bime obec-
neyeHo 3aznybneHue 8cacsl8aroLLe2o nampyo-
Ka OMHOCUMENbHO MUHUMA/IbHO20  YPOBHS
HUOKOCMU He MeHee YeM Ha dsa e2o duamem-
pa, Ho bosiee yeM Ha ee/UHUHY mpebyemozo
KasumauyuoHHO20 3anaca, yCmaHagusaeMo2o
us2omosumeneM Hacoca. Heobxodumo obecne-

yusame paccmMosHUe om cmeopa 8cackiearo-
we20 nampyoka 0o moyKku 8xo0a HUOKOCMU 8
omcek unu 00 pewemok, cum u m.n. - He MeHee
nsmu duamempos nampybka. [pu napannens-
Hol pabome epynn Hacocos ¢ nodayeli Kax0o-
20 bonee 315 n/c, cnedyem npedycmampusams
cmpyeHanpaensiouue nepezopooKu.

«8.2.11 [lng 3auumel Hacocoe om 3acope-
HUs B MPUEMHbIX pe3epByapax HAaCOCHbIX
CTaHUMi (MNK nepen HUMK) cnepyet npe-
[ycMaTpuBaTh:

e ycmpolicmaa 0151 3a0epHaHusi KPynHuIxX

838EWEHHbIX KOMNOHEHMO08, MPAaHC-

nopmupyemsix Cmo4HsIMU 800amu (pe-
wemxu pasauyHbIX mMunoe, Npouexcu-

eamesu, cemku u m.n.);

060pydosaHue U MexaHusMmbl Ons u3-

MesibYeHUs1 KpynHoLUi 838ecU 8 Nnomoke

CMOYHbIX 800;

* NpuHyoumesbHoe nepemMewiusaHue noc-
pedcmeoM NpUMEHeHUS NO2PYHHBLIX Me-
Wwanok u/unu nodayu Yyacmu nepexkayusae-
MbIX CMOYHbIX 800 8 NPUEMHBIL pe3epsyap;

® pewiemku ¢ pyyHol o4ucmkol, Kop3u-
HbI™™ U m.n. - HA HACOCHbIX CMAHUUAX
manoli npou38o0umMenbHOCMU».

*** TpocBeT pelweTKn WAM KOp3MHbI Ha
nopgoaduem Tpybonposoge KHC nonxeH
paccuMTbiBaTbCs M3 nokasartens csoboa-
HOro npoxoAa nogobpaHHOro Hacoca.

«8.2.17 B npuemHbix pe3epsyapax cnedyem
npedycmampusame ycmpoiicmea dns eé3my-
4yueaHus ocadka u 06mblea pe3epsyapax.

E) Bbi6op komnoHoBkn KHC npoussoaut-
ca B cootBerctBuM c n. 8.1.2 n 8.2.10 CN
32.13330.2018:

«8.1.2 OcHosHbie mpebosaHus K KOMNOHO8-
Ke HACOCHbIX U 8030yX00y8HbIX CMaHyud,

LiNas

onpedenieHU0 pasmMepos MAWUHHbLIX 307108,
No0beMHO-mMpPaHcnopmHoMy 060py008aHUIO,
pa3MeleHuro azpezamos, apmMamypsl U mpy-
60npogo0os, obcayHusarUUX ycmpolicms
(Mocmukos, naowadok, necmHuy u m.d.,), a
makxe meponpusmuii npomue 3amonsieHus
MAWUHHbIX 30108 C1edyem NPUHUMAme coe-
sacHo Cl131.13330.

KomnoHoeky u o6ycmpolicmeo kaHanusa-
YUOHHbIX HACOCHbIX CMAHUUl ¢ no2py-
HbIMU HAcocamu Heobxo0uMo 8biN0JHAMb
C02NIacHO HacmosuieMy ¢800y npasus, ¢
y4yemom UHCmpyKyuii 3a60008 - U320mosu-
mereli Hacocos.

Honyckaemcs He npedycmampusams ycma-
HOBKY pe3epeHbIX azpeaamos npu ycnosuu
XPAHeHUs UX 8 NOMeWeHUU HACOCHOU cmaH-
YUU U HAUYUU 803MOXHOCMU 3aMEHbI 8 me-
yeHue 2-6 4.

«8.2.10 HacocHble cmaHyuu ¢ Hacocamu no-
2pyHHOU ycmaHosku HeobxoduMo npoekmu-
posams coznacHo Cl131.13330, uncmpykyudi
3a60008-u3zzomosumesneli C y4emoM KOH-
CMPYKMUBHBIX U MEXHO02UYECKUX 0COBeH-
Hocmeli».

X) MeTtoamka pacyera pasmepoB npuem-
HOro pesepByapa AOMXKHa COOTBETCTBO-
Batb nyHktam 8.2.5, 8.2.15, 8.2.23 Cn
32.13330.2018112.4CM 31.13330.2012:

«8.2.5 K kawodomy Hacocy pexkomeHdyem-
cq npedycMampusams CaMoOCmMosmesnbHebili
scacviearowuli - mpybonposod. Pazmepbl
npueMH020 pe3epeyapa u paMeleHue eca-
cbigarouux mpyéonpoeodos ciedyem npu-
Humameo 8 coomeemcmeuu ¢ CI131.13330».

«8.2.15 Bmecmumocmb nod3emHo20 pe-
3epeyapa HACOCHOU cmaHyuu cnedyem
onpedesnisme 8 308UCUMOCMU OM NPUMOKA
CMOYHbIX 800, NPou3800UMenbHOCMU Ha-
cocos, 00nycmuMoli 4acmomol 8K/IOYEHUS
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3/1eKmpoobopydosanus U yca08ull OXNaX-
0eHus1 HacoCHo20 060pyO08AaHUS.

B npueMHbix pe3epsyapax HacoCHbIX CMaH-
yuti npousgodumensHocmeto cgbie 100
meic. M>/cym Heobxodumo npedycmampu-
8ame 08a omoeneHus 6e3 ysenudeHus 06-
wie2o obvema.

Bmecmumocme npueMHbIx pe3epsyapos Ha-
COCHbIX cmaryud, pabomarowux nocnedosa-
mesnbHo, cedyem onpedessime U3 ycnosus
ux cosmecmHoli pabomel. B omodenbHbIx
cy4asx amy emecmumocme donyckaemcs
onpedensime Ucxo0s U3 ycnosuli 0nopoxHe-
HUSi HANOpHO20 Mpy6oNpPo8ooa».

«8.2.23 [lna cHuxeHuUa senuy4uHsbl NUKOBo-
20 pacxoda cmoyHbiX 800 U O/ KKyMy/U-
p0o8aHUSA pacxoda CMOYHbIX 800 80 8pems
asapull Ha HanopHwlx mpybonposodax 00-
nyckaemcsi ycmpoulicmeo pe2ynupyruiux unu

20

asaputiHo-pe2ynupyrowux pesepgyapos. On-
MUMGA/IbHOE 3HAYEHUe 3apezysupo8aHH020
pacyem+o2o pacxoda ciedyem onpedensame
MEXHUKO-3KOHOMUYECKUM Pacyemom».

(M 31.13330.2012:

«12.4 Obvem 600bI 8 eMKOCmMsAX neped Ha-
COCHbIMU CMAHUUSAMU NOOKa4Ku, pabomaro-
WuUMU pagHoMepHo, credyem npuHuUMams
u3 pacyema 5-10-muHymHoli npou3soou-
mensHocmu Hacoca 6onbuweli npou3soou-
menbHoCcMU.

B cnyuae, ecnu 8 coomgemcmsuu ¢ na-
CNOPMHBIMU Xapakmepucmukamu HAcocHo-
20 azpezama 6osbLieli Npou38odUMENbHOC-
mu donycmumoe 4ucJIo e20 8K/YeHUll 8 4ac
npessituiaem 12, donyckaemcs coomeem-
cmesyrouiee YyMeHblleHUe pacyemHo2o obbe-
Ma pe3sepsyapas.

LiNas

10. 0COBEHHOCTW YCTPOMUCTBA U MOAE0PA
HACOCHOIo ObOPYAOBAHUA ANIA KHC

Yawe Bcero B KHC mcnonb3yotcs norpysx-
Hble Hacocbl. [Torpy>xHOM HacocC — 3TO Hacoc,
YCTaHaB/IMBAEMbIN HWXE YPOBHS Nnepekayu-
BaeMoW cpedpl Ans obecneyeHns nogbema
KMAKOCTU € BonbLUMX FYOUH, a Takke Ans
6onee 3(PpEKTMBHOrO OXNAKAEHWUS Y3M0B
Hacoca. 3710 no Gonbluer YactM MOHOBMOK
BEPTMKANbHOIO MCMoNHeHMS. B BepxHelt Yac-
TV KOpMyca pacnofioeH 3NeKTpoABUraTeNb,
B HWKHEN — YNIUTKA C paboymM Konecom.
Hacocbl norpyxHoro Tvna npegHasHaue-
Hbl 415 NepeKaykm 3arpsisHEHHOM BOAbI U3
€MKOCTeN un pesepByapos.

PazbepeM ycTpoiiCcTBO NOrpy>KHOro Hacoca
6onee geTtanbHO Ha npuMepe Hacocos Jiu-
Hac «AlNK» (puc. 11).

/i
D
o/ ¥

BHYTpeHHSIs NOMOCTb 3NEKTPOABUTaTENS OT-
[leNleHa OT 30Hbl MepPeKaYNBAEMON XKMAKOCTH
TOPLEBLIM YM/0THEHMEM. Ha Bany aBurate-
NS PUMEHEHbI MOAWMMHUKM. ITO peLeHne
MO3BOJISIET IKCMN/yaTMPOBATb arperar Henpe-
PbIBHO, @ TaKXe A0MYCKaeT YacToTy NyckoB
neuratens ot 15 no 30 B vac.

Mexzy pabounMM KonecoM M HUXKHUM
MOALMMNHMKOM pasMelleHa MacnsHas
Kamepa. Macno B kamepe npeaHasHa-
YEHO ANS CMaskM M OXNaKAeHus nap
TpeHUsa TopueBbIX YNNoTHEHMIA. OHO Xe
CNYXXWUT TMOpPaBAMYECKMM 3aTBOPOM AJisl
NpeaoTBpalleHns MPOHUMKHOBEHMS ne-
peKauymMBaeMOM >KMAKOCTU B MONOCTb
3fekTpoaBurartens.

Kopnyc

dnekTpoaBuraTesb
Ban anektpoaguratens
MoawunnHmKK

YnnotHeHne Bana

MacnsiHas kamepa
Pabouee koneco

PucyHok 11. CocmasHsle 3nemeHmsl Hacoca AllK.

Ocob6eHHOCTH HacocoB JluHac AMK:

e KOpPNyC CTaTopa OX/IAXAAETCA OKpY-
XKatoLLen XXMOKOCTbIO;

* MaCNfHbIA KOXYX COLEPXMT CMa3ou-
HO-OX/1aXKAAOLLYI0 YKMAKOCTb, KOTOpast
CMa3bIBaET U OXNAXKAAET YNIOTHEHMS,
a Takxke urpaet ponb bydepa mexay
nepekaynBaemMoin Cpenoin u 3neKTpo-
[Buratenem;

* [NAaBHbIA U OMOPHbIV NOALIMNHUK - Of-
HOPSAAHbIV LWAPUKONOAWMNIHUK;

* HACOC OCHAlleH TepMOKOHTaKTaMM,
KOTOpblE aKTUBMPYKT CUTHAN TPEBOTU
npu neperpese, TeMnepaTypa pasMbl-
kanua 125 °C (257 °F);

e 2 TMNA rMapaBIVKK: BUXPEBAs U CaMO-
oynLaoLWwancs.
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PucyHok 12. C80600Has ycmaHoska Hacoca
(BBepxy — wnaHzosoe coeduHeHue kK nampyoky,
BHU3Y — pe3b60B8oe coeduHeHue Kk nampy6ky).

PucyHok 13. YcmaHoska Hacoca

¢ asmomamuyeckoli mpy6Hol my¢mod.
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PaszbepeM nopgpobHee KOHCTPYKUMIO MO-
rPYXXHOro Hacoca.

10.1 Cnoco6 MoHTaxa Hacoca
10.1.1 CBo60aHas ycTaHOBKA Hacoca

K natpybky HacocHoro arperata npucoe-
LUHSeTCcs TMBKuiA WwnaHr oT Tpybonposoaa
(pnc. 12), a Ha AHO 3akpennsieTcs onopHas
pama, No3BONAOLWAS pa3MeLaTb HAcoC Ha
[lHe pe3sepByapa wnu BogoeMa. [ogbem u
onyckaHue Hacoca B pabouylo cpeny ocy-
LLeCTBNSETCS C MOMOLLBI TPOCA MU Lienu
3a CrneuManbHblil 3alen B BEpPXHEW YacTu
Kopryca HaCOCHOro arperara.

10.1.2 CraumoHapHas ycTaHOBKa Hacoca

lMorpykHas CTauMoHapHas ycraHoBka (ycTa-
HOBKa Ha aBTOMAaTWU4eckoi TpybHon MydrTe)
No3BO/ISIET BbICTPO MOYYUTb AOCTYN K HACcOCy
[LNS TEXHUYECKOro 06CNY>XMBaHWS U NpoBep-
Kv paboToCnocobHOCTM BCEX ero y3n0B. ABTO-
MaTuyeckas TpybHas Mydra (puc. 13) coctout
M3 Tpex YacTei: OCHOBHas YaCTb, BepxHee
KpenneHue Hanpaenswwmx Tpyd u Kpenne-
HWe Hacoca. OCHOBHas YacTb TpyOHOM MydTbI
KpenwuTcs Ko AHY KonoaLua aHkepHbIMu BonTa-
MU. B Hee BCTaBNIOTCA [Be HamnpasnstoLme
TpyObl TaKoM e AJMHbI, KaK W KOopnyc pe-
3epByapa, M 3aKpennsTcsa B BEPXHEN YacTU
€MKOCTU. TpeTbst YacTb TpyOHOM MydTbl, CMOH-
TUPOBAHHAs Ha HACOCHbIV arperat, CKONb3UT
MO HaNPaB/SOLLMM MPU MOMOLLM NOLBEMHbIX
ueneit. OHa, BMECTe C OCHOBHOW YaCTbto, U COC-
TaBNISIET Pa3beMHOEe COeMHEHME Hacoca.

Mpv TakoM cnocobe MoHTaXa oxnaxaeHue
[BUraTensi OCyLLEeCTBNSETCS XMAKOCTbIO, B
KOTOPYIO MOrpyXXeH Hacoc. YpOBEHb XuA-
KOCTU JOMIKEH ObITb HE HUXE NacnopTHOro
MWHUMAJILHOFO 3HAYEHUS YPOBHS KCYXOro
xofa» Hacoca (H

min)'

Y MHOMMX MapoK MOrpy>HbIX HAaCOCOB TaK-
Ke BO3MOXHA «Cyxas» yCTaHOBKa (puc. 14
n 15). Tako cnocob6 MOHTaXa HaCOCHOro
arperata B CyxoM MalUMHHOM 3ane 6onee
ynobeH Ang 3KCrIyaTUpYHOLWMX OpraHu3a-
LMiA, HO 1 Bonee 3aTpaTeH, T.K. HACOC OCHa-
waeTca pybalKoON OxNaxKAeHUs (KOHTyp
NPUHYAUTENBHOTO OXNAXKAEHUS) U MOHTaX-
HbIM KOMMIEKTOM, MOJ, KOTOPbIK 3an1BaeT-
€9 6eTOHHOE OCHOBaHMe.

PUCYHOK 14. BapuaHm 1 — sepmuKkasbHas cyxas
YCMAHOBKA NO2PYHCHO20 Hacoca.

B

PucyHok 15. BapuaHm 2 — 20pU3oHmManbHas
CyXas ycmaHosKka No2py*cHoO20 Hacoca.

LiNas

10.2 Cunosoit kKabenb Hacoca

MutaHne K Hacocy NOABOAMTCS OAHWUM
U HECKONbKMMU Kabenamu [oCcTaTouHOM
[NS YCTAHOBKM AJIMHBL. OYeHb BaXKHO MO-
[obpatb Kabenb Ans NOrpy>KHOro Hacoca
NpaBWNbHO, T.K. KaXKbI/i HACOC UMEET CBOU
XapaKTepUCTUKM MO MOLLHOCTU, CMNE TOKa
W HaMpsPKEHUIO MUTAHUS,

PekomeHpyeTcs noBeputb nonbop kabens
3aBOAY-M3rOTOBUTENIO HAaCOCHOro obopy-
[LOBaHWS,T.K.NpoM3BOAUTENb BepeT Ha cebs
rapaHTUiHble 00S3aTenbCTBa M BbIMYC-
KaeT pekoMeHAauuu Mo MCNosb30BaHMIO
onpeaeneHHbIX MaTepUanoB NpU MOHTAXeE
M TOAK/IIOYEHUM 3INEKTPO-aKCECCYyapoB K
HaCOCHbIM arperartam.

OCHOBHas xapakTepucTMKa CMNOBOrO Ka-
6ens - 370 ceyeHue. [1n19 BepHOro pacyeTa
€ro 3HayeHMs HeobX0AMMO YUYUTbIBATL HU-
KENepeyncseHHble napameTpbl.

. MoTpe6nsieMass MOLWHOCTb  Mpw
HOMUHA/IbHOM Harpyske

-] Ecnn nomobpath ceyeHMe MeHb-
e, 4eM TpebyeTcsa no MOLHOCTH,
6yaeT NpoMCX0auTb HAarpeBs CuUo-
BOro Kabens, noteps MOLHOCTY,
yTO B CBOK OYepeadb MPUBEOET K
BbIXOY M3 CTPOS BCEN CUCTEMBI.

. OnvHa kabens

Y BAvHbI cywectsyet npamMaa 3aBUCU-
MOCTb OT PaCCTOSAHUA MeXOy HacoCoOM U
MEeCTOM MOAKJIYEHMs K ceTh. YeM 310
paccTtogaHue 6onblue, TeM Honblue ceye-
HUWe nuTarLLero kabens.

- | Mpu nopbope ceyeHus, He Co-
OTBETCTBYIOLLErO [AJ/IMHE Kabens,
MPOMCXOAMT MOTeps MPOM3BOAU-
TENbHOCTM U BMOCNELCTBMU Bbl-
XO[, U3 CTPOA HACOCHOTO arperara.
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. BnarosawmTa kabens

. BenuunHa u xapaktep 3nekTpu-
Yeckoro nutaHusa, a umeHHo 1x230 B
unn 3x380 B (ogHodasHoe unu Tpex-
(asHoe ucrnonHeHue)

OpHodasHoe: 1x230 B - 310 npoBoa ¢
TPEMS XMUNAMMU.

TpexdazHoe: 3x380 B (3x400 B) - ato
NMPOBOA, C YETLIPbMS XKMUIAMMU.

Mpumep o603HaueHus kabens.

3x2,5 MM?, 4yTO 03HAYaeT: 3 XKM/bl, Kax-
[las Xuna nnowanbto 2,5 Mm?, ncnonwxe-
Hue ogHodasHoe 1x230 B.

Ecnu  BHYTpM Hacoca  YCTaHOBJEHbI
crneuuManbHble JaTYvMKu (Hanpumep, Aat-
UMK BNAXHOCTWM B Mac/sHOW Kamepe), B
cunoBoM kabene nNpoknaabiBalOT LOMON-
HUTENIbHbIE XXWIbl, BEAYLLME OT KOHTaKTa
[aTuMKa K LWKady ynpasneHus. B Takom
cnyyae Kop kabens vmeeT bonee Cnox-
HYI0 CTPYKTYpYy U COOTBETCTBEHHO Bonee
TPYLOEMKYI MeToamKy nopbopa. Bo wus-
6exaHve ownbok noabop M npoBepky
npaBuAbHOCTM Kopa Kabens Ans Hacoca
C AOMONHUTENbHBIMU AATYMKAMM 3ALUUTDI
Nyylie AOBEPUTh CMeLManmcTam.

10.3 [uppaBnuMyeckas 4acTb HACOCHOro
arperara

B 3aBMCMMOCTM OT 3a4auu, CTosLLEN ne-
pen norpyXHbiMM Hacocamu, pabouue
KoNneca B HMUX WMMEKT PasfiuyHbli4 TUN
KOHCTPYKLUMM AN YBEJIMYEHUS CPOKa
Cnyx6bl U 3KCNAyaTaUMOHHOrO yaobcTea
arperatoB. Pabouse Kkofieca Hacocos
[OMKHbI 6bITb MOA06PaHbI NPaBUIbLHO, B
COOTBETCTBUM C MEpeKAYMBAEMON Cpe-
[OR, 4ToBbl M36exaTb UX BNOKUPOBKK U
3acopeHus.
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PaccMOTpUM TUMbl FUAPABAMYECKMX Yac-
Teil MOrpyXHbIX HAaCOCOB M OCOBEHHOCTU
MX UCMONb30BaHMUS.

10.3.1 OrtkpbiTas wunM  NONYOTKpbITas
MHOrosonacTHas Kpbuibdartka (puc. 16 n 17)

PucyHok 16.

Ucnonb3yeTca: ong ApeHaxa v BOLOOTIU-
Ba (CTpOUTENbHbIE MIOLLAAKM, LAXThI).
0OcoB6eHHOCTU: M3HOCOCTOMKOCTb, MOAXO-
OAT AN9 nepekavymMBaHUs BOAbl, COAEpXKa-
e abpasvBHbIe BKITHOYEHUS.

PucyHok 17.

10.3.2 KaHanbHoe pabouee koneco (oa-
HOKaHanbHoe, ABYXKaHa/NbHOe, MHOrOKa-
HanbHoe) 3aKpbiToro Tmna (puc. 18 n 19)

PucyHok 18. O0HOKaHanbHoe paboyee Koneco
noapyxcHo20 Hacoca.

Ucnonb3yeTca: ons nepekayvku 6bITOBbIX U
NIMBHEBbIX CTOKOB, 3arpA3HEHHOM U TEXHU-
yeckon BoAbl.

Oco6eHHocTU: Npodunb 1 pasmep pabo-
yero Kosieca MMeeT MMHUMASbHbIN MOKa-
3aTe/Ib 3aCOPEHUS, YTO AeNaeT BO3MOXHbIM
MCNONb30BaTb HACOC C AAHHOW MMApaBAU-
KOV A9 Nepekaykmn CTOUYHbIX BOA,.

PucyHok 19.

10.3.3 BwuxpeBoe pabouee koneco (puc.
201 21)

PucyHok 20.

UcnonbsyeTtca: n18 nepekaykm CToka C
TBEPALIMA BKIHOYEHUIMU U abpasMBHbIX
XXUOKOCTEN.

OcobeHHOCTU: ANa CO34aHUs MOTOKa MC-
nosb3yeTcs GblCTPOBPALLAOLLMICS BUXPb,
co3naBaemblii  paboynMMm  KonecoMm, npu
3TOM TBEpAbIE BK/IOYEHUS B CTOKE HE KOH-
TaKTMPYIOT C CAMUM paboymM KONECOM, YTO
CHWXXAeT YpOBEHb ero M3Hoca.

PucyHok 21.

LiNas

10.3.4 Camooumwatoweecs pabouee
koneco (puc. 22 v 23) wnu apanTuBHOE
(Paspa6ortka Flygt)

PucyHok 22. Camooduyaroujeecs paboyee Koneco.

WUcnonb3yetca: 4,19 TpPaHCNOPTUPOBKM CTOM-
HbIX BOA C BOMOKHWUCTBIMU BK/OUEHUSAMM.
OcobeHHOCTU: creumanbHag KaHaBka B
ynuTKe, Gnarogaps KOTOPOW BO3HWKaeT
abdekt camooumweHuns.  MonyoTkpsbl-
TOe KONeco nokKasbiBaeT Bbicokui Kl
npu AnAuTenbHOM Harpyske. B cnyvae ¢
aanTUBHOM TMAPABIMKOW YBENUYEHME
cBobogHoro npoxopa obecneynBaeT 3a-
LLMTY OT 3aCOPEHM.

PucyHok 23.

10.3.5 MepemanbiBalouee pabouee Ko-
neco (puc. 24 n 25)

PucyHok 24.

WUcnonb3yetca: nng cucteM C y3KOW Ha-
NMopHOM KaHanu3aumen (oo 50 mm).
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Oco06EHHOCTU: pEXYLLMIA MEXAHU3M Mepe-
MasibIBAET TBEPAbIE BK/IOUYEHUS B MENKYIO
cybCTaHuMIo, KOTOpyl CMOocobHO npoka-

yaTb HebonbLoe pabouee Koneco.

%

PucyHok 25.

10.3.6 Pa6ouee koneco ¢ pexywmum me-

XaHU3MOM (puc. 26 u 27)

/

PucyHok 26.

WUcnonb3yeTca: o1 nepekaykm aaMHHOBO-
NOKHUCTbIX CTOKOB, MNa, heKanbHbIX Xua-

KMX CyBCTaHLMMA.

Oco6eHHOCTU: paboyee Koneco paspesaeT
[JIMHHOBONOKHUCTbIE U TBEPAblE BK/OYe-
HWSI NPU NMOMOLLM OCTPOI KPOMKM, Npune-
ratmwein K pexylien nnactuHe, yCTaHOB-
NeHHOM Ha Bcace HaCOCHOTOo arperaTa.

PucyHok 27.
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10.3.7 MponennepHoe wunM BUHTOBOE
pabouee koneco (puc. 28)

PucyHok 28.

MUcnonb3yetca: s nepekayku 6osbLIMX
06beMOB BObI MPU HU3KMX HArNopax,a UMEeH-
HO — OCyLUEeHWe 3eMeflb, BOAHbIE aTTPaKLMO-
Hbl, IMBHEBAs KaHAM3aLuMs M Npoyee.
Oco6eHHocTM: paboune koneca B BuAae
npornennepa MMeKT NPOU3BOAMTENLHOCTb
0o 5000 n/c.

Mpo6nema 3acopeHnsi NOrpy>KHbIX HACOCOB.
[Ong  KaHanU3aUMOHHbLIX W ApEHaX-
HbIX HACOCOB CYLLECTBYET MOHSATUE «CBO-
6onHoro npoxopax». CBo6OAHLIA MPOXOA,
MOrPY>XHOIO Hacoca — 3TO KONMYECTBEHHas
BE/IMYMHA B MM, XapaKTepusyowas cno-
COBHOCTb MMApaBAMKM Hacoca MpOMycKaTb
yepes cebs TBepLble YaCTULbl ONpeaeneH-
HOro pasMepa, Coaepalimecs B nepeka-
ymBaeMmoit cpepe. [aHHas KonMYecTBeHHas
BE/IMYMHA YCTAHABAMBAETCS pa3Mepamu
Hanbonee KpynHbIX CHepuyeckux TBep-
[bIX YacTuL, CNOCOBHbIX NMPOXOAMTL Yepes
pabouyee KOMeCco M HaMoOpHbIA MNaTpybok
HacocHoro arperata. CBo6oAHbIM Npoxog,
BMeCTe C psfoM ApYyrnx NapaMeTpoB Ha-
NpsIMYI0 CBSI3aH C OTCYTCTBMEM 3aCOPEHMUH
MOrPYXXHOr0 Hacoca, T.K. 3apaHee MOXHO
NpeAnoNoXuTb, HA KaKyto Cpesy, KaKyr Mo-
[lenb HACOCHOro arperata noLoupaTs.

Kak roBopunocb paHee, Ha 3acopsieMOCTb
TMAPaBIMKM HAacoCa TaKXe BIMAET TUN pa-
6oyero koneca.

LiNas

MNpuBenem Tabnmuy cBOMCTB paboumnx Konec.

Ta6bnuua 1. Tunbl u cBOKMCTBa paboumx KosieC NOrpy>KHbIX HACOCOB.

YcrolumsocTb

Tun pabovero Kk 6nokupoBke
Koneca TBEpAbIMU
JyacTMuamu

Knao

BuxpeBoe

MepekaunBaHue
YKMAKOCTEM C
coaepKaHuem
rasoB

U3sHoco- [lepekaunsaHue
CTOi-  MnocoaepaLmux
KOCTb XuUAKoCcTen

3akpbiToe
ojHononactHoe

3akpbiToe
MHOrononactHoe

MponennepHoe

3 — Jlyduiee npuMeHeHue; 2 — 04eHb Xopowuli 8apuaHm; 1 — Xopowudi 8apuaHm; o0 — NPUMeHUMO, HO
0YeHb 02PAHUYEHHO; * — NPUMEHUMO C Wje/1e8bIM YNIOMHEHUEM; «-» — HenpuUMeHUmo.

10.4 OBuratennb

[BuraTenu ans norpyxHblXx HacocoB Ae-
NIATCS MO HAMNPSKEHUIO MUTAHUS HA OJHO-
¢asHblie 1 TpexdasHble.

OpHodazHble Yalle BCEro MCnosb3yTcs B
Hacocax He6onbLO MOLWHOCTH (B0 2 KBT),
TOrfa Kak  BbICOKOMPOU3BOAUTENbHbIE
Hacocbl Bcerga OyayT KOMMNEKTOBaTbCS
Tpexda3HbIMU ABUraTENSAMMU.

Takxe pBUraTenu NompasfenstoTcs no ya-
crote Toka Ha 50 1 60 Iu. Ha Tepputopun
P® ncnonb3ytoTcs NorpyxHble HAcoCbl Ha
50 I,

Knacc 3awmrbl NMOrpyXeHHbIX HACOCOB M
nx asuratenent — IP68 (TOCT 14254-96).
MepBasi uudpa paHHOro 0603HauYeHus
COOTBETCTBYET YPOBHIO 3alMTbl OT Mo-
CTOPOHHMX NPeaMeToB, B HaleM C/lyyae
3T0 6, YTO O3HAYaeT MOJHYK 3alMTy OT
KOHTaKTa C MOCTOPOHHUMMU MpeaMeTaMy,
a Takxke abCoNOTHYIO MblIEHENpPOHULIAE-
MOCTb 060pyL0BaHMS.

Btopass umdpa ykasbiBaeT Ha CTeneHb
B/1IAr03allMLWEeHHOCTM MOTPYXKHbIX HACo-
coB. JocnoBHO undpa 8 nokasbiBaeT, YTO
«YCTPOMCTBO MOXET paboTaTh B MOrpyxeH-
HOM pexumes.

ELie ogHOM BaXKHOW XapakTepUCTUKOM Ans
MOrPY>KHbIX HACOCOB SBNSETCS TUM OXJIaXK-
AeHus asuratens. CywecTBylT ABa TUMa:
OXNaXXAAEMble MOrPy)XeHWEM B cpeny
(paboTatolime UCKNIOYUTENBHO B NOrpy-
XEHHOM BuAe, KMOKpPOM» (A) yCTaHOBKM);
OXNaXAaeMble C NMOMOLUbI0 pybaLlku ox-
naxpeHus (pabortatowme B «cyxom» (b)
BUAE, BEPTUKANIbHO UJIM FOPU3OHTANbHO).

A) Hacocbl «<MOKpO#» YCTaHOBKM

[aHHbIA TMN YCTaHOBKM HAacOCHOrO obopy-
[LOBaHMS XapaKTepu3yeTcs OXNaxAeHWeM
3NeKTpoABuraTens cpeaoi, B KOTOpYo Mo-
rPY>eH Hacoc.

CywecTtByeT 3 pexuma paboTbl 3n1eKTpo-
[BUraTens B norpyxxeHHom suae. MNpu atmx
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peXMMax HacoC MOXET UMETb Pa3Hbli ypo-
BEHb MOTPYXXEHUS B NepekaymBaeMyto cpe-
[y. OTO BaXKHbIi MOMEHT, T.K. AaHHbINM napa-
MEeTp HanpsAMYyLo BAMSIET HA BbICOTY Kopnyca
KHC npv nopbope. 3aBUCMMOCTb NpsaMas:
4yeM BbllWe HeobXoaMMbI YPOBEHb MOrpy-
XEHUS HACcoCa, TeEM Bblle KOPMyC U ero
LeHa, a Takxke ctoumoctb CMP 1 npovee.

e

PucyHok 29. Pexcumsl pabomei
Inekmpodsueamens.

YposeHb 1 — npodosxcumensHbIl pexcum
pabomsi (S1)

Pexxum paboTbl 3nekTpoaBuratens mno-
FPY)KHOrO HAacoca C TMOCTOSIHHOWM Ho-
MWHaNbHOM Harpyskoil, npu KOTOPOM
[Buratenb 3a Bpems paboTbl JocTuraet
HeobXoaMMOM ANs OXNMAXAEHUS pacuyeT-
HOW TemnepaTypbl.

Bonbluylo YacTb BpeMeHU 31eKTpPoABMra-
Teslb LO/KEH ObiTh MOTPYXEH B MepeKauu-
BaeMyto cpeny no ypoBHi S1 (puc. 29).
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YposeHb 2 — KpamkospemeHHbIl pexcum
pabomsi (52)

PexxuMm, mpu KOTOpOM nepuog paboTbl
3/1eKTPOABMraTeNns  MOrpY>KHOro  Haco-
ca CoyeTaeTcs C NEPUOAOM OTK/OUEHMS,
npuYeM pacyeTHas Temneparypa, Heobxo-
OMMas ONS OXNaXKOEHMS, He AOCTUraeTcs u
CHWXAETCA [0 TeMMepaTypbl OKpyXatoLLert
cpefbl B NEPUO, OCTbIBaAHMUS.

YpoBeHb 3 — NOBMOPHO-KPAMKOBpeMeH-
Hblli pexcum pabomei (S3)

LlMknuyecknii pexxum paboTbl: 04HO KpaT-
Koe BKJIlOYEHMEe, OfHa KpaTkas mnaysa.
JnekTpoaBuratenb He HarpeBaeTcs Ao
pacyeTHOW TemnepaTypbl BO BpeMs pa-
60Tbl M HE OXNAXAAETCS [0 TeMMepaTypbl
OKpYy>KatoLelt cpesbl BO BpEMS May3bl.
[onyckaeTcs 3KcnayaTMpoOBaTb HACOC B
NOrpy>XeHHOM BMAEe Mo YpoBHAM S2 u S3
(puc. 29) Ha KOpOTKME Nepuoabl BPEMEHM
6e3 pucka neperpesa 31eKTpoABUraTens
C YaCTbIMMU BKJIOYEHMAMM U OCTAHOBKAMM,
4TO ABNSAETCS NPEUMYLLECTBOM NS HACOC-
HbIX YCTAaHOBOK Takoro Tuna.

b) Hacocbl «cyxoii» ycTaHOBKK

B psne cnyyaeB HEBO3MOXHO MCMONb30-
BaTb KaHaNM3aUMOHHbIA MAW APEHAXKHbI
HacoCc B MOrpyXXeHHOM Buae (bonbluyio
4acTb BpeMeHu — ypoBeHb/pexxum S1). 1ns
TaKMX CUTYaLLMI CyLLECTBYHOT HACOChI C py-
6aLIKOM OXNAXKAEHUS, X MOXHO UCMONb-
30BaTb B «CyXOM» BU[E.

Pybawka oxnaxpeHus npencraBnser w3
cebs XMOKOCTHOM OXNAKAAIOWMIA  KOXKYX
BOKPYr YacTten anektpoasuratens. Ectb Ko-
XYXM C 3aKPbITbIMU UM OTKPbITBIMU XXMJ-
KOCTHbIMM KOHTYpamW. B 3aKpbITOM KOHTY-
pe LMpKYIMpyeT YacTb nepekaymBaeMom
cpefbl, MOCTynawwwas no CcneuuanbHbIM
KaHanam 13 Koprnyca Hacoca; B OTKPbITOM —
oX/lafMTeNb MOCTyNaeT Yepes LWTyLepbl

Ha KOpMyCe M3 BHELIHEro MCTOYHMKA BO-
[OCHaBXeHMs, TakKe NpeaycMaTpuBaeTcs
pe3epBHas NMHWUA GE30MacHOCTU KOHTYpa
OXNaXJEHU HACOCa Ha C/lyyait BHe3amnHo-
ro OTK/IOYEHMS BHELIHETO BOAOCHABKEHMS.

Pybawwku oxnaxaeHns oTAM4aTcs 4pyr ot
[pyra METoAOM peanusauun LUPKynsauum
oxnagmuTenst no KoHTypy. [lpoussoautenu
NMPUMEHSIOT CaMble pasHble TEXHUYeCKue
pelweHus: BCNOMOraTe/bHble  flonacTu
Ha obpaTtHoM cTopoHe pabouero koneca
(Grundfos); BHYTpEHHWI HAcoC, BCTPOEH-
Hbli B TopueBoe ynnoTHeHune (Flygt) u T.a.
O ToM, Kakune peweHuns Hanbonee s dek-
TUBHbI U LONTOBEYHbI, MOXHO CYAUTb TO/b-
KO B mpouecce 3kcnyataumm obopynosa-
Hus. B kauecTBe oxnaxAaloLLen XXUaKoCcTU
MOXET MCMO/b30BaTbCs He TONMbKO Mepe-
KauMBaeMas cpepa, Ho M Y1cTas BoAa unu
pasfiMyHble IIMKONEBbIE CMECH.

[lns HacocoB Manbix pasmMepoB NpUMeHs-
€TC KOHCTPYKLMS CTaTopa C TONCTOCTEH-
HbIM KoprycoM. CTaTop nepefaeT U 0TBO-
OWT Tenno OT ABuraTens K cpege uepes
dnaHey, (CBOM MM OT MaCASHOM KaMmepbl).
B TakuMx Hacocax HET HeobxoaMMOCTH ae-
NaTb XXMOKOCTHOE OXNTAXAEHME.

[lns ManoMoLLHbIX HAacOCOB (Kak MpaBumio,
no 1,5 kBT) xapaktepHOo 3anonHeHue ABu-
ratens Mac/iioM, UMeeTcs Tak HasblBaemas
MacnsHas kamepa. Takoe TexHuyeckoe pe-
LeHne npuMBOAMT K BONbWMM noTepsMm u
Hu3komy KI1[, noToMy B OCTaNbHbIX ClTy4ya-
ax (sbiwe 1,5 kBT) ucnonb3yetcs 6onee 3¢-
bekTMBHOE 1 A0OpOroe BO3AyLIHOE 3anon-
HeHWe aBuraTenei HacoCHbIX arperaTos.

Henb3a Takke 0060MTU BHUMAHWEM TUMbI
WUCMONHEHUS [BMUraTeNnei, OxXaXOaeMblX
BO34YyXOM: 0OblYHble MOrpyXHble ABUra-
TeNU; B3PbIBO3ALUMLLEHHbIE MOTPYXHblE
nBuratenu.

LiNas

OCTaHOBUMCA Ha B3pbIBO3aALLMLLEHHOM
ucnonHeHuu 6onee noapo6HO.

YcnoBuss N0 M3rOTOB/IEHMIO, MOHTAXY
M 3KCMAyaTauuMu  B3pblBO3ALLMLLEHHO-
ro 3neKTpoobopyaoBaHus MpUBEAEHb! B
FOCT 30852.19-2002 w MNY3 (npasuna
YCTPOMCTB 31eKTPOYCTaHOBOK).

B cooteetctBun ¢ NOCT 30852.19 Haco-
CHoe 060pyA0BaHME CO B3PbIBO3ALUMLLEH-
HbIM ABMUraTeNeM MMeeT MapKMpPOBKY «Ex».
MNonHoe o0603HayeHWe (B WMHOCTPAHHOM
060pyn0BaHMM OHO MapKMUPYETCS Kak «MC-
nonHeHne ATEX») BbIraauT Tak:

1ExdIIBT4
123 45

1 - ypoBeHb B3pblBO3aLLMTHI;

2 — 3HaK B3pbIBO3aLLMLLEHHOTO 060pYyA0-
BaHWS, U3rOTOBNEHHOIO B COOTBETCTBUM
co ctangaptom MOCT 30852.19-2002;

3 — BWA, B3PbIBO3aLUMTD;

4 - xaTeropus B3pbIBOOMNACHON CMeCH;

5 - TeMnepatypHbIi Knacc.

anIBe,IJ,EM onucaHue Kaxporo obo3Have-
HUA HUXKe.

10.4.1 YpoBeHb B3pbIBO3aLUUTDI

YpoBeHb B3pbIBO3aLLMThI (Tabn. 2) genutca
Ha 3 kateropun: 0,1 un 2.

0 - Oco60 B3pbIBOOMNACHOE 3/1EKTPO06O-
pyooBaHue;

1 - B3pbiBoOnacHoe 3nekTpoobopyno-
BaHMeE;

2 - dnekTtpoobopynoBaHMe  MOBbILEH-
HOM HaZEeXHOCTU MPOTUB B3pbIBa.
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Tabnuua 2. YpoBeHb B3pbIBO3ALLMUTDI.

0603HayeHue OnpepeneHue

BUAbl B3pbIBO3aALLMNTbI

B3pbliBO3aLumILEHHOE 31EKTPO0BOPYAOBAHME, B KOTOPOM MO
OTHOLLUEHMIO K B3pbIBO6E30MACHOMY 31EKTPOOBOPYLO0BAHUIO NPUHATLI
[LOMOIHUTENbHbIE CPEACTBA 3aLLMTbI, TPEAYCMOTPEHHbIE CTaHAAPTAMM Ha

B3pbiBo3aLumLieHHOE 3N1EKTPOOGOPYAOBAHME, B KOTOPOM B3pbIBO3ALLMTA
obecneunBaeTcsa Kak Npu HOPManbHOM pexuMe paboTbl, Tak U Mpu
MPW3HaAHHbIX BEPOSTHbIX MOBPEXAEHNUAX, ONPEAENSEMbIX YCIOBUAMM
3KCM/yaTaLmMm, KpOMe NOBPEXAEHUI B3PbIBO3ALLMUTLI

B3pbliBo3aLumiieHHoe 3neKTpoobopyaoBaHMe, B KOTOPOM B3pbiBO3aLLMTa
06ecneynBaeTcs TONbKO B NPU3HAHHOM HOPManbHOM pexuMe paboTsl

10.4.2 3Hak B3pblBO3aALLULLEHHOTO 06OpY-
[OBaHUSA, U3rOTOBNIEHHOTO B COOTBETCTBUM
co craHgaptom MOCT 30852.19-2002

3Hak B3pblBO3aLyMLLEHHOrO 060pyA0BaHUS
«Ex» NpoCTaBnAtOT Ha BCEM B3pbIBO3aLLM-
LeHHoOM 000pyAoBaHUM, €CAM OHO COOT-
BeTcTBYeT ctaHaaptam (FOCT, MY3, IEK) u
uMeeT Bce HeobxonuMmble cepTUdMKaTbI
(nokymeHTbI).

10.4.3 Bup B3pbIBO3ALLMUTBI

Bua B3pblBO3aALWMTLI — 3TO CreuMasbHble
Mepbl, NPeayCMOTPEHHbIe B 31eKTpoo6o-
py4OBaHWM C LEIbi0  MNpeaoTBpalleHus
BOCM/JIaMEHEHUS  OKpPYXKalollen B3pbIBO-
OMacHOM ra3oBOM CpeAdbl; COBOKYMHOCTb
CpPeacTe  B3pbiBO3aALUMTLI  31eKTpoobopy-
[IOBaHWS, YCTAaHOB/EHHAsA HOPMaTUBHbIMU
[IOKYMEHTaMMU.

Mo MOCT 30852-2002 (M3K 60079-0:1998)
BWJ, B3pbIBO3aLLUMTbI 0603HAYaeTCs:
* B3pbIBOHEMNPOHULL@eMas 060ouKa («d»);

* 3anofHeHne uau npoayeka 0BOOUKM
Moz, M36bITOYHBIM AABNEHMEM («P»);

* KBapLEBOE 3arofiHeHWe 060/104KM («G»);

* MaCIAHOE 3aroNiHeHue 060/I04KM («0»);

* 3allMTa BMAA «ey;

* nckpobesonacHas anekTpuyeckas Lenb
(«i»);

* repMeT13aums KOMMayHaoM («my);

* 3alluTa BMOQ «N»;

* CneumanbHbIA BUT, B3PbIBO3ALLMTbI «S».

10.4.4 Kareropus B3pbIBOONACHOM CMECU

B3pbiBOONacHasi CMecb — 3T0 CMeCb BO3[y-
Xa WM OKUCAWUTENS C TOPHOYMMM Fasamu,
napamu IErKOBOCMNAMEHSIOLMXCA XKNAKO-
CTEM, TOPYMMM MbIIAMM MU BOIOKHAMM,
KOTOpas Npu ONPEeAeNeHHON KOHLEHTpa-
LMK U BO3HUKHOBEHUM MCTOUHUKA MHULMK-
pOBaHMA B3pblBa CNOCO6Ha B30PBAThLCS.

Mo INOCT 12.1.011-78 (CT C3B 2775-80)
«Cmecu B3pbiBooNnacHble . Knaccudukaums
W MeToAbl UCMbITaHMi (C Mi3MeHeHusamun 1,
2)»,n.3.2 1 3.3:

LiNas

«3.2. B 3asucumocmu om 3Ha4yeHusi bIM3 easbi u napsl kamezopuu Il nodpazdensromcs co-
enacHo maén. 1.

Ta6nuya 1.

Kamezopus e3pbisoonacHocmu

33pbl30:naCHb’l’X cmeceli LRI R B ]
1A 0,9 u bonee

1B (C8.0,5 Ho meHee 0,9
IIC 0,5 u menee»

*be3onacHbli 3KCMepuMMeHTanbHbIM MakCUManbHbIN 3a30p (B3M3)- MakcMManbHbIM 3a30p
mMexay GnaHuamMn 060104KM, Yepes KOTOPbIN HE MPOMCXOAMT Nepeaaya B3pbiBa M3 060-
NIOYKM B OKPYXXAKOLLYIO Cpesy Npu 11060 KOHLEHTPALIMM rOpoYero B BO3AyXe.

«3.3. B 3asucumocmu om 3HaueHuli MTB 2a3el u napel kamezopuu Il nodpasdensromcs co-
enacHo mabn. 1a.

Ta6nuya la

Kamezopus e3peieoonacHocmu
P P Benuyuna MTB**

83pbI800NACHbIX cMecell

1A bonee 0,8
1B Om 0,4 0o 0,8 skiitou.
IIC Meree 0,45»

** MUHMManbHbIN TOK BOCNNaMeHeHus MeTaHa (MTB), BennumHy KOTOporo COOTHOCAT C MU~
HUMasbHbIM TOKOM BOCM/IaMEHEHMS UCMbITYEMOrO rasa.

Tabnuua 3. Knaccugukauums rpynn B3pbiIBOONACHbIX ra3oB M NapoB.

Poccus, Espona TunuuHbIN NpeacTaBUTENb

| MeTaH (pyAHWYHbIN)
IMA Mponax
1B Bo3spacTtaHune onacHocTH JTunex
I1C Auetunen, Bogopog
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10.4.5 TemnepaTypHbIi1 Knacc

OueHb BaXHbIM NApaMeTpoM 4,151 B3pbIBO3a-
LIMLLEHHOIO 31eKTPo0bopyA0BaHMS SBASET-
€S TeMnepaTypHblii knacc. OH xapakTepusy-
€T 3HaYeHMs1 MaKCMMasbHOWM TeMnepaTypbl
MOBEPXHOCTU ANS  3neKTpoobopyaoBaHUs
(rpynna Il). 3ToT napameTp [oMkeH ObiTb

BCENIA MeHbLUE TEMMEpaTypbl BOCMIaMEHE-
HMS TOPHOUMX BELLECTB, NMPU KOTOPOM BeLle-
CTBO BCMbIXMBAET U HAYMHAET FOPETD.

Onsa storo B TOCT 30852.0-2002 (M3K
60079-0:1998) «2nekTpoobopynoBaHue
B3pblBO3aLmTHOeE. YacTb 0. O6wme ceepe-
Hus» npueeneHa Tabnmua 1 (n.5.1.2).

«Ta6nuua 1. MakcumansHas memnepamypa nogepxHocmu
0N anekmpoobopydosanus 2pynnei Il

" MakcumanoHas " MakcumanoHas
TemnepamypHbiii TemnepamypHbiii
memnepamypa memnepamypa
Knacc o Knacc o
nosepxHocmu, °C nosepxHocmu, °C

T1 450 T4 135

T2 300 TS 100

T3 200 T6 85»

Cneunduueckme B3pblBO3almiieHHble  10.5 TopueBble ynioTHeHUs Bana Hacoca,

[ABWUraTenn Ans Norpy>KHbIX HACOCOB CO3-
[atoT 0BbIMHO HA OCHOBE CTaHLAPTHbIX
mMogzenen. Mx popabaTbiBatoT, UTOOLI OHM
COOTBETCTBOBANIM TpebOBAHMAM LOKYMEH-
TOB M CTaHAApToB 06opyaoBaHus «Ex». B
CBSI3U C 3TUM UX TEXHMYECKME XapaKTepu-
CTUKM B LLEIOM HE MEHSIOTCS, HO peLleHune
nony4yaetcs 6onee LOPOroCTOSLLMUM.
OTMeTUM TaKXe, YTO ABMraTeNM NOrpyx-
HbIX HacoCOB AO0JNIXHbl ObITb abCcoNOTHO
repmMeTuyHbl. na cobnopeHus sToro yc-
NOBUS dNEMEHTHI ABUraTeneit obpabaTbl-
BalOTCA M MOATOHAOTCA APYr K Apyry, BO
BCEM KOHCTPYKLMM MCMOMb3YHTCA YNAOT-
HUTeNbHble Konbua. KabenbHbli BBOA,
3NeKTpoABUraTens Toxe Heobxoaumo
repMeTM3MpoBaTb, peannsyeTcs 3To C no-
MOLLbI 3aLMTHBIX MYDT U CKUMAEMbIX
YMIOTHUTENbHBIX KOJELL,
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Knaccudpumkaumus

[nsa Toro 4tobbl pasobpatbcs B ocobew-
HOCTSIX TOPLEBbIX YMIOTHEHWI, PaccMo-
TPWM UX YCTPOWCTBO.

Ha pucynkax 30 u 31 nokaszaHo, 4TO
YNAOTHEHWE COCTOWUT M3 NOABMXHOW U He-
MOABUXHOM YacTu.

MopBuxHas 4yacTb BpallaeTcs BMecTe C
Ba/IOM, KPYTALMIA MOMEHT Ha Hee nepe-
[aeTCs C NOMOLLbI0 WTUDTA UK NPYXUHBI,
€CNn YNNoTHEHUE CUNIbPOHHOTO TUNa.
YT06bl UCKNIOYUTL MOMafaHWe XXMAKOCTU
B MPOCTPAHCTBO ABWraTens, NPUMEHSIOTCS
YNNOTHUTENbHbIE MaTepuanbl M3 31acTo-
MepoB. Yalie BCEro OHM PaCnoNOXKEHbI
MexX [y CTEHKOM Kopryca Hacoca M Henog-
BWXKHbIM KOJbLIOM, 3 TaKXe MeXAay 3TUM
e KOMbLIOM 1 BasioM Hacoca.

PucyHok 30. MHo20npyxCUHHOE
mopuyesoe yniomHeHue.

PucyHok 31. Topyesoe ynnomHeHue
cunbgpoHHo20 muna.

YKpYNHEHHO MOXHO BbILENUTb Cleayto-
WMe TUMbl TOPLEBbIX YMNJOTHEHUI: MHO-
ronpyxuHHoe (beccunbdoHHoe, puc. 30);
CUNb)OHHOE 3/M1aCTOMEPHOE C LieHTpasib-
HOM MpyxXuHOU (puc. 31); ¢ mMeTannmnyec-
KUM CUNbPOHOM (0COBEHHOCTb AAHHOMO

LiNas

@ MpyskKnHbI AN NAOTHOTO NpUAEraHus
NOABMXHOIO KOMbLLA K HEMOABMXKHOMY
@ YcTaHOBOYHbBINA BONT ANS KpenneHus
YNNOTHEHUS K Bany paboyero koneca
(® YnnoTHWUTENbHbIN MaTepuan M3 3nacro-
Mepa
@ WTndT Ans nepenauu BpalLeHUs Bana
Ha NOABWXHOE KOMbLO

[ToaBuxXHOE KOMbLO
® HenopsuxHoe KonbLO
@ YnnoTHUTENbHbIM MaTepuan U3 3nacro-
Mepa
3apHada CTeHKa Kopnyca Hacoca
©® Wbt ans npenoTepalleHms Bpatie-
HWMS HEMOABMXXHOIO KO/bLA
Ban pabouero Koneca

@ Kopnyc Hacoca

@ HenopsuxHoe «cenno»
HenoagmxHoe BTOPUYHOE Pe3nHOBOE

ynnoTHeHue

@ BpaluatoLLeecs YNNoTHUTENbHOE KOMbLIO
KonbLio nepepaun KpyTsaLiero MoOMeHTa

® MpyxuHa

@ KonbLio Nepeaaym KpyTALLEro MOMEHTa

Pe3nHoBbINM KOMNeHcaTop (BpaluatoLLe-

ecsl pPe3UHOBOE YNOTHEHME)

® Ban

CMa30yHas MNeHKa B 3a30pe YrIoTHeHMs

@ 3a3op ynnotHeHus

TWMNA YNJIOTHEHWUI COCTOUT B TOM, YTO eMy
He TpebyloTCs AOMONHUTENbHbIE MNPYXM-
Hbl, CUNbMOH U3 MeTanna Urpaet u nepe-
[y QYHKLMIO KPYTSLLEro MOMEHTa
Ha NOABWMXHOE KOJbLLO, U MPUKMMHYIO — K
Basly Hacoca).
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PaccmoTpum knaccudumkaumio TOpuUEBbIX
YMNOTHEHWUN.

10.5.1 Mo cnocoby MoHTaxa

* KapTpumkHble: BCe COCTaBHbIE YacTy Mo-
CTaB/AOTCA B €AMHOM KOPMyCe, 3aKpen-
NAIOTCS B HACOCE WTUHTaMM M BUHTAMM.

* KOMMOHEHTHbIE: BCE 3/1EMEHTbI MOHTH-
PYIOTCS M MOAFOHSAIOTCA B KOPMYCe HACo-
Ca Nno OTAENbHOCTU.

10.5.2 Mo pacnonoxeHuio B Hacoce

e OpuMHapHbIe: UCMONBL3YIOTCS B CITyYae, Kor-
[.a eCTb HeKMi ONYCK Mo yTeuke cpeapl.
 [lBOiiHbIE: MCNONB3YHOTCSA, Koraa TpebyeT-

€S NONIHAs repMEeTUYHOCTb CUCTEMDBI.
 CyllecTBYHOT 2 BapuaHTa pacnooxXeHus
[LBOVHbIX TOPLEBbIX YNAOTHEHWI (pUC. 32).

. Boicokoe
! Oasnexue

L= Huskoe
OasneHue

Cxema pacnonoxceHus «TaHOem».

PucyHok 32. Cxema pacnonoxceHus
mopuesbix ynnomHeHud.
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B 06oux cnyyasx mexay YniaoTHEHUAMMU
HaxoaMTCs 3aTBOPHAs XMAKOCTb, CMa3bl-
BAOLLAN U OXNaXAaoWwas napbl TPEHUS U
He3aBMUCALWas OT NepeKkavyMBaeMon cpeapl.
Xnaokoctblo MOXET ObITb Kak BOAa, Tak U
TMULEPWYH, U T.N.

BapuaHT «CnmHa K cnuHe» NOAHOCTbO UC-
K/It04AET YTeUKM Cpeabl M3 HAcoCa, a Takxe
nonagaHue TBepAblX BELLECTB U3 Cpepnbl
B Mapbl TPEHUS, HO HeobxoauMa cucTeMa
KOHTPONS [aBNEeHUst 3aTBOPHOM XMAKOCTU.
B cnyuae ¢ «TaHpeMom» — 3TOT cnocob
MeHee TPYAOEMKUIA U UMeeT bonee BbICO-
KMe 3KCNyaTauMoHHble XapaKTepUCTUKK
OTHOCWUTE/IbHO  OAMHApPHOrO  TOPLLEBOrO
YNIOTHEHMS.

10.5.3 o marepuany nap TpeHus

v/ YeonoHelii 2pagpum (ycnoeHoe 0603Ha-
yeHue «CAR», nponumka cmonamu unu me-
mannamuy).

a) HanMeHblwnii kosbdruneHT TpeHus
cpeoy Bcex MatepuanoB (3a cyeT Ao-
MOSHUTENbHBIX NPOMUTOK).

6) Mcnonb3yeTtca B Hacocax, rae BenmK
PUCK BO3HUKHOBEHMS KCYXOrO XO4a».
B) XOpOLLO NepeHOCHUT BbICOKYH TeMne-
paTypy cpefbl, UCNOMb3YyeTCs B BbICOKO-
TeMnepaTypHbIX MOrPY>XHbIX HACOCAX.

B PaspywaeTtcs, ecnm B cpesie MHOTO Men-
KOAMCNepCHbIX TBepablx uactuu. He
peKOMeHAYeTCs Ag UCNONb30BaHUS C
abpasuneamu.

v/ Kap6ud KpemHus (ycnosHoe 0603Haye-

Hue «SiC», c nponumkamu).

a) TBephocCTb (BbICOKAsi M3HOCOCTOM-
KOCTb B abpa3mBHbIX cpenax).
6) TennonpoBOAHOCTb (MCMONb3YeTCa B
YCNOBMSX BbICOKMX TEMMNepaTyp).
B) Mcnonb3yeTca ans Hacocos, pabotato-
WX B XMMWUYECKM arpecCcMBHbIX cpesax
WK C BK/IOYEHUAMU HEPTENPOAYKTOB.

B a) XpynkocTb.
6) Bbicokni KO3 ULMEHT TPEHUS, KO-
TOpbIii HEO6X0AMMO MWHMMM3UPOBATb
NponUTKaMu.

v/ Kap6ud Bonvgppama (ycnosHoe 0603Ha-

yeHue «WC»).

a) Hanbonblwas ycroinumnsoctb K abpa-
3UBHbIM CpefaMm.

6) XnMmyeckas ycTtomMuMBOCTb (NpuMme-
HMM C PacTBOPaMMU LLeNoYei U KUCIOT).
B) BubpoycToinumneocTb.

r) Mcnonb3yeTcs B YCNOBUSAX BbICOKUX
[aBNEHUI U TeMnepaTyp.

) Bbicokas 3po3MOHHas CTOMKOCTb.

B PekomeHgyeTcs ucnonb3oBatb Mpu
MasbIX CKOPOCTAX Bana, T.K. y AAHHOMO
YNNOTHEHUS Haubonblwmii  Ko3hdu-
LUMEHT TpeHus, nnubo AONONHATb ero
CMa3KaMu.

v/ Okcud AntomuHus (ycnoeHoe 0603Have-

Hue «Al,0,», 2nuHo3zem).

a) JocraTtoyHo TBEpA, TBEepXe rpadu-
Ta, HO He TBepxe KapbuaHbix coeau-
HEHUN.

6) BbicOKkMe 3n1eKTpOn30nSaLNOHHbIE
CBOMCTBA.
B) XOopoLias Ten1onpoBoAHOCTb.

B a) Cnabas ycToiymMBOCTb K KOPPO3UMK.
6) Bbicokas ctoumocTb, Beab Npu yBe-
NIMNYEHUWU €ro YWUCTOTbI OT NpuMecen,
YBENMYMBAETCS €ro KMCI0TOCTOMKOCTb
U LeHa.

v/ AnmasHoe nokpeimue.

a) Camas BbICOKas TBEPAOCTb U TEMO-
NpOBOAHOCTb.
6) Bbicokas yCTOMUMBOCTb K KOPPO3UMU.
B) Hu3kuit KoadpduLmMeHT TpeHus.

B OueHb BbicOKas LEHa.

TakKe BO3MOXHbI COYEeTaHWUS MaTepuanos
B napax TpeHus, Hanpumep: CAR/SiC, CAR/
ALO,, WC/WC, SiC/SiCu t.a.

LiNas

10.5.4 Mo marepuany anactomepoB

v NBR (Humpun).

a) CrorkocCTb K Macnam M yrnesonopo-
faM.
6 ) HeBbicokas LeHa.

B a) ManeHbkuit paboumnii AnanasoH TeM-
nepartyp, ans soapl (01-40 °C no +80 °C).
6) MNnoxo nepeHocHUT abpasunBHbIe Cpeapl.

v EPDM (3muneH-nponusieHoebiii Kay4yk).

a) Xopolwas yCTOMYMBOCTb K ropsiyen
Boge (aepxuT o 150 °C).
6) YCTOMUMB K KMUC/IOTHBIM pacTBOpam
(koHueHTpauua go 10%) mnu wenou-
HbIM.
B) Mcnonb3yeTtcs ¢ abpasuBHbIMU Cpe-
famu.

B He ycToiumB K yrneBofopoAHbIM Mpu-
MecsM.

v Viton/FPM/FKM/®K/®CK* (@mopkayyyk).
* PasHble HaUMeHOBAaHUs 8 3asUCUMOCMU OM cmpa-
Hbl/hupmbi-uzzomosumens.

a) Bbicokas xummuyeckas CTOMKOCTb: K
YINEeBOAOPOAAM, CNUPTAM, KOHLLEHTpU-
POBAHHbIM KMCIOTaM, LWenoyam (npu
T<100 °C).

6) Lunpokuit guanasoH pabounx Temne-
patyp (ot-50 °C no +200 °C).

B a) YMepeHHas CTOMKOCTb K abpasnBHbIM
yactmuam.

6) He ctoek K AMMMaKy, MypaBb1HOM U
YKCYCHOM KUC/0Te, aLeTOHaM.

v FFKM (Tlep¢pmopkayuyk).
a) Haubonee BbicOKass XxuMu4yeckas
CTOMKOCTb.
6) TemnepatypHas cToikocTb: oo +230 °C.
B a) Bbicokas ueHa.
6) Hu3kas CTOMKOCTb K abpasuBHbLIM
cpenam.

v PTFE (MonumempagmopsamurneH).
CsovictBa aHanormyHbl FFKM.
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10.6 OatuMku ANg 3aWmThl 3NEKTPOABU-
ratena Hacoca

[na npenoTepalleHna BbiXooa M3 CTpoA
NOrpy>HbIX HACOCOB, OHX OCHALWAKTCA pas-
JINYHbIMU yCTpOVICTBaMVI 3alUTbl SNEKTPO-
ABuratend, BHyTpeHHMMU Unn BHELWWHUMMN.

10.6.1 BHyTpeHHSsA 3awWwmTa

A) OT neperpeBa

v/ TepMoBbIK/ItO4aTenn B 06MOTKe cTaTopa.

MNpuHUMn paboTbi:
- Pa3MblkaHvMe uenu npu  AOCTUXKEHMM

ornpeneneHHoOM TeMnepaTypbl;

- 3aMbIKaHMS LEenu nNpu NoCTeneHHoM 0x-
NaxaeHuun, nepesanyck gsuratens.
MoHTax: MuKpoBbIKAO4aTenu no 1 wt. Ha
Kaxayto dasy.

v/ TepMopaT4yMku B 0601 iMe NOALIMMHUKOB.

MNpuHuMn paboTbl: OTNpaBka CUrHana o
NnpeBbIWEeHNN 33JaHHOM TeMNepaTypsbl.

MOHTaX: Ha BHELUHIOH LOOPOXKY KayeHUA
noAaLlwnnHUKa.
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B) OT npoTeuek

v Pene Bna)HocTu.

MpuHuMn paboTbl: pa3MblkaHWMe M OCTa-
HOBKa [ABWUraTensi Npu AOCTUXKEHUM 3HaYe-
Hus BnaxxHocTn 100%. Mepe3sanyck asura-
Tens BO3MOXEH TOMbKO nocne pa3bopku u
NpOBEPKM INEKTPOABUIATENSI.

MoHTax: B L,enu, Noc1efoBaTeNbHO C Tep-
MOBbIKNHOYATENSAMM.

v/ [JaT4yMKuM BOAbl B MACNSIHOW Kamepe.
MpuHumMn paboTbl: nepegaya curHana o
LOCTXKEHWM MPOLLEHTHOTO COLEPXKAHMS
BOAbl B Macne kamepsbl (06bi4HO 30%, HO
6bIBalOT €MKOCTHble, Mepepatrolme npo-
LLleHTHOE cofepKaHue BOAbl B AMHAMMKE).
MoHTax: B MacisiHOM KaMepe HAaCOCHOro
arperara.

10.6.2 BHewHaq 3awmTa

v/ YCTpOMCTBO 3alLMThbl OT KOPOTKOrO 3a-
MbIKaHMS.

v/ Pene neperpysku.

v/ YCTpOICTBO aBTOMATUYECKOrO U3Mepe-
HWS CONPOTUBAEHMS.

v/ Pene cyxoro xoaa Ha HaNoOpHOM IMHWMK.
v/ Pene noToka Ha HamopHOM NUHUMN.

11. PACHET NPUEMHOI'O PE3EPBYAPA

Mpu pacyeTe npuemHOro pesepsyapa
HeobxoamMo  pykoBoactBoBatbcs  CI1
32.13330.2018, CM 31.13330.2012 wu
pekoMeHzaumsamMu  GUpM-U3roToBUTENEN
C YY4ETOM WX KOHCTPYKTUBHbIX U TEXHO-
noruyecknx ocobeHHocten. CywecTByeT
HEeCKOMIbKO MEeTOAMK pacyeTa KopnycoB
HacocHbiX cTaHumii. Cneumanmuctel 000
MK® «JInHac» ncnonb3yrT METOAMKY pac-
yeTa, onybnMKoBaHHy KoMmnaHuen «ITT
Industries», noppa3peneHneM  «Flygt»,
OpWIrMHaNbHas CTaTbsl HanMCaHa Ha aH-
rMUACKOM 63bike. [lo3e ee nepesen
afanTMpoBan noL POCCUICKME HOPMbI
[arunes M.A. (ampektop 000 «HIMO 3KO-
JTOC»), )xypHan «BopgocHabxeHune u caHu-
TapHasa TexHuka» N211 (2009).

MpaBuAbHbIA pacyeT MUHMMANbHOrO pa-
6oyero obbema pesepByapa Hanpsamyk
3aBUCUT OT C/IeflyOWMX NapaMeTpoB:

* KOMMYECTBA BKJIHOYEHMM B YAC HACOCHBIX
arperaTtoB (419 pabounx HacoCoB);

e pa3MepOB HACOCOB (BbiCOTA — BAMAET
Ha YpOBEHb CYyXOro XoAa Hacoca; LWu-
pvHa - BAmseT Ha pa3mep aHa KHC);

e npoussogutensHoctn KHC (n.8.2.15
CIM 32.13330.2018);

 BbI6PAaHHOr0 MMHUMANLHOIO pPaccTos-
HMs Mexay nonnaeskamu (06biyHo 0,2
unn 0,3 M B 3aBUCMMOCTH OT T3).

MNMocne nopbopa HacocHoro ob6opyno-
BaHWS YTOYHSIEM YpPOBEHb CYXOro XoAa
(pexxum pabotbl S1), a Takxe pasmepbl
HaCcoCOB C aBTOMAaTMYeCKoM TpybHOM
MydTON. K coxxaneHuto, pacCctossHUS Mex-
Ay kopnycoM KHC 1 caMMM HacocoMm He
pernaMeHTUpyTCs B HOPMATUBHOM A0-
KyMeHTauuu. B Takom cnyyae nonbsyem-
€ OOLWENPUHATLIMM  pEKOMEHAALMAMM
3aBO/A0B-U3roTOBUTENEN.

MapannensHas paboma Hacocos

PucyHok 33. PasmeweHue Hacocos 8 emkocmu KHC.

MTak, ucxoos w3 rmapaeaMyeckux ocobe-
HOCTEN KOHCTPYKLIMM MOFPYXHbIX HACOCOB, a
TaKke 3KCnnyartaumoHHoro ypobcrea OO0
MK® «/IMHac» pekoMeHAOyeT pacCyMTbIBaTb
AMaMeTp Kopryca pesepsyapa no dopmyne
Dpe3=4*DHacoca. lpu 3TO0M HeobxoamMmo
co6naaTh PACCTONHMS, MOKa3aHHbIE HA pU-
CyHKe 33.
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Bbicota kopnyca KHC (puc. 34) paccumTtbiBaeTcs UCXOAs M3 INYOUHBI 3a10XKEHNUS NOLABO-
[sulero Konnektopa, paboyent (3pdeKTMBHOM) BbICOTbI U BbICOTbI MMHUMANbHOTO MOrpy-

XEHUA HAaCOCHbIX arperaToB:

H=AH+H>¢+Hmin

Hp. 3emnu

PucyHoK 34. Pacyem 8bIcombl npuemHo20 pesepsyapa.

AH— MUHMManbHOE paccTosHMe Mexay no-
nnaeskamu 1 u 3, M., npurmmaem 0,2 - 0,3 m;
Pabouas (apdekTnBHas) BbicOTa onpeae-
nsetca no dopmyne:

Vaqb

Hsp= 5

roe,
S — nnowapb ocHoBaHua kopnyca KHC,
paccuuTbiBaeTcs no popmyne S=m*R? KB.M
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Vap — pabounit (3heKTUBHbIN) 06beM
pesepByapa, HaxoAMTCs MO CAenyoLlen
dopmyne:

0
Vas= 4t Z (ky6.M)

roe,

Q - npowusBoauTenbHoctb KHC, M3/uac

Z - ONTMManbHOEe YMCIO MYCKOB B Yac (nac-
NMOpTHOE 3HayeHue).

LiNas

TakmuM 06pa3oM, nonHas BbicoTa kopnyca KHC coctasnserT:

Hnonw=Hnoos.kon+AH+H>¢p+Hmin

4-0 ypobers

3-0 ypobexs

1-0 ypobexs

Monnabok N

_ MNMonnabok N°3

Monnabok N°2

_Mannabok N1

PucyHok 35. PacnonoxceHue nonnaskosbix sbikatodamenel 8 KHC.

1 ypoBeHb — nonnaBok 1 - ypoBeHb cyxoro
X0fa Hacoca.

2 ypoBEHb — MOMNABOK 2 — YypOBEHb BKJIHO-
YeHus nNepBoro Hacoca (paboyas BbICOTA).

3 ypoBeHb — MOM/I3aBOK 3 — YPOBEHb BK/IHO-
YeHMs BTOPOro Hacoca.

4 ypoBeHb — NOMNMaBoOK 4 — aBapuiiHbIN
YpOBEHb.

Ecnm HacocoB 2 pabounx + 1 pesepBHbIi
M T.AO., METOOMKA aHaNornyHa, MeHseTcs
TONbKO 3HAYeHWe BbICOTbl U KONMYECTBO
MOMAaBKOB (B UHbIX CTy4asix A4aTYMKOB) CO-
OTBETCTBEHHO.
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12. OOMNOJIHATEJIbHOE OBOPYJOBAHUE B KHC

Hwxe 6onee noopobHO paccMOTpPeHbl 0Co-
6EeHHOCTM YCTPOMCTBA OCHOBHOMO U JOMOA-
HuTenbHoro o6opynosaHus B KHC, T.k. oT nx
NpaBMNbHOrO NoA60pa 3aBUCHUT yBENUYEHWE
CpOKa CNyx6bl AaHHOM CUCTEMbI B LLENOM.

12.1 WapoBoit 06paTHbIi KNanaH

LllapoBov 06paTHbIi knanaH — 3TO BWA,
Tpyb6onpoBofHOW apMatypbl, obecneyu-
BAKOLWMMA OLHOCTOPOHHUIM NOTOK Cpeabl U
npeaoTBpaLLAOLLNA  ee ABUXEHME B 00-
paTHOM HampasneHuu (puc. 36). B ponu
OrpaHuyMTeNs NOTOKA B WAPOBbIX 06paT-
HbIX K/JamaHax WCNoNb3yeTcs CTanbHOW
Wwap € 3aWwuTHbIM MNoKpbiTMeM. B cucre-
Max KaHanu3auuu [LaHHbIA KnanaH MOH-
TUpYeTCcs KaK B TOPU3OHTANbHOM, TaK M
B BepTMKaNbHOM nonoxenun. B cnyvae
BEPTMKANbHOIO MOHTaXa LOMKHO obecne-
UMBATbCSA HanpaB/ieHWe MOTOKA UCK/YM-
TeNnbHO CHM3y BBepx. O6paTHble Knana-
Hbl AOCTYMHbI KaK B pe3b60BOM, Tak U BO
(naHLeBOM UCMONHEHUN.

PucyHok 36. lllaposoli 06pamHbili KnanaH.

12.2 3apBuKKa ¢ 06pE3UHEHHBIM KIIMHOM

3apBuKKa € 06pe3MHEeHHbIM KIUMHOM (puC.
37) ucnonb3yeTcsa ANs NepekpbITUS NOTOKA
cpenbl B CUCTEMax BOAOOTBEAEHUS U ape-
Haxa, MPUMEHSNETCS B COMETAHUM CO CTasb-

40

HbIMU, YYTYHHbIMU, NONNU3TUNEHOBbIMMU (13,
MHAO) v npounmm Tpybonposogamu, obna-
[AeT OTIMYHOM XMMWMYECKOWM YCTOMYMBO-
CTbi0 K ClaboarpeccuBHbIM Cpeaam.

PucyHok 37. 3a08ucKka ¢ 06pe3UHeHHbIM KITUHOM.
12.3 WUn6epHaa HoXeBas 3aABMKKA

LLnbepHas HoxeBas 3aaBMXKa (puc. 38)
TaKXe UCMONb3yeTcs ANs NePEKPbITUS NOTO-
Ka: 3aKpbIBAOLLMM 3IEMEHTOM CITYXXUT Mnia-
CTUHa-HOX (wKnbep), ycunue nepenaeTcs eMy
(Hoxy) yepe3 wrtok. CyLecTByHOT WnbepHble

PucyHok 38. lLlubepHas Hoxcesas 3a08UHCKa.

33[1BMXKKM C BbIABMXKHBIMU U HEBbIABUXKHbI-
MU LITOKaMW, C OQHOCTOPOHHEN U OBYXCTO-
POHHeW repMeTUYHOCTBIO (YNIOTHEHME, rep-
MeTusMpyoLlee Wwmbep nop BO3AEWCTBUEM
[aBneHns cpeabl, pacnonoXeHo C OAHOM
WA C ABYX CTOPOH OT HOXa). LUnbepHbie
33[BWXKM 06N1a[aAI0T YHUKANBbHBIMU TEXHU-
YECKUMM BO3MOXHOCTSIMM, BK/IHOYAs ObICT-
pOLENCTBME U BbICOKYHO FEPMETUYHOCTb.

12.4 Opo6unku u usmenbuuTenu

[nsaToro,4tobbl NOArOTOBUTbL CTOKU Nepes,
nonasaHWeM MX B NPUEMHbII pe3epByap
KHC, cornacHo CIM 32.13330.2018 «KaHa-
nm3aums. HapyxxHbie CeTU U COOpYXEHUS»
n. 8.2.11 HeobxoouMMO MCNONb30BaTb
Apobunku munu mnsmenvumntenu. MpuHumn
paboTbl AaHHOro o6opynoBaHWA: Basbl
C pexywuMu sneMeHTaMu (HoXaMu co
cneumManbHOW  3aTOYKOM)  BpalLakoTcs
C pasHOM CKoOpoCTblo, nepepabatbiBas

PucyHok 39. KaHaneHas dpobunka 8 KHC.
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pasnunyHble MaTepuanbl, nonagawouwme B
cpefly (NnacTuku, BONMOKHA, LEN0N03y,
Kayyyku u npouee). M3menbuntenu npo-
M3BOAATCS B Pa3HbIX KOHdUrypaumsax:
TpybHble, KaHanbHble C ogHMM bapaba-
HOM unu AByms (puc. 39), ropmsoHTanb-
Hble, U UX BapuaLmn.

12.5 Pacxopomepbl

Pacxogomepbl HeobxoauMbl ons u3Mmepe-
HMS KONWYeCTBa Cpeabl, TPOXoAasLLel Yepes
ceyeHune TpybonpoBoAaA 3a eanHULLY Bpeme-
HW. Ix ncnonbsosanune B KHC pernameHtu-
pyetcs ®epepanbHbiM 3akoHoM «O BomO-
CHabXeHun 1 BOJOOTBEAEHNUMY,

Hanbonbluee pacnpocTpaHeHue B cucteMax
BOAOOTBEAEHUS MONYYMAN YIBTPA3BYKOBbIE
W 3neKTpoMarHWTHble pacxomomepsl. pe-
MMYLLECTBOM 3/1eKTPOMArHUTHbIX Pacxono-
MeTpOB nepep, YNbTPa3ByKOBbIMU SBASETCS
nx bonee HM3Kas CTOMMOCTb, HO MX TOYHOCTb
M3MepEeHUs HUXKE U 3aBUCUT OT COCTaBa cpe-
[bl U HaNU4us AOMONHUTENbHBIX NpUMeCei
B HEN. YNbTPa3ByKOBbIE pacX04OMEpPbI MOTYT
MPUMEHATBCS B YCNIO0BUSAX CUNIbHO3Arpsi3-
HEHHbIX Cpef, C KPYMHbIMU BK/IKOYEHUAMM.
OHun GbiBaKOT Bpe3HOro TvNa, KOrga B Tpy-
6y MOHTUPYETCS 3N1EMEHT CO BCTPOEHHbIMU
[aTuMKaMu, UAKM HaknagHoro. HaknagHble
yO06HbI MPY MOHTAXe M 3KCMIYyaTaLmm, eciu

PucyHok 40. Yaismpassykogoli pacxodomep
Bpe3Ho20 muna.
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MX NO3BONSIET UCMOMB30BaTb MaTeEpUan Tpy-
6bl (NponyckaTb ynbTpaseyk). Kpome Toro
AnameTp Tpybbl fomkeH 6biTb He MeHee 50
MM. BpesHoit BapuaHT (puc. 40) moxeT obe-
crneuynBaTb Bonee BbICOKYK TOYHOCTb M3Me-
peHus, 0AHAKO, 3aTpaTbl HA ero YCTaHOBKY
MOTYT 6bITb CYLLLECTBEHHbBIMM.

12.6 NMonnaBKoBbIi BbIKAKOYaTENDb

MonnaBkoBbIM BbikoYaTenb (puc. 41) Heob-
XOAMM AJ19 aBTOMATM3aummn paboTbl NOrpyx-
HbIX HacOCOB B CMUCTEMAax BOJOOTBEAEHUS U
npeHaxa. CyTb paboTbl fAaHHOMO YCTPOMCTBA:
BK/IIOYEHME M BbIK/IIOYEHME 3NEKTPOHACcOCa
npu onpeneneHHOM YpoBHe cpeapl Mo cpes-
CTBaM M3MEHEHWS MOJIOXKEHUS BHYTPEHHEro
[atunka B npocTpaHcTe. 1o yMonvaHuio
nocraensetca ¢ kabenem MBX gavHoin 10 M
(o 3anpocy BO3MOXEH 3aKa3 NOMaBKa C Ka-
6enem 13,15, 20, 30 u 50 m). JlononHutenbHo
K NMOM/JIaBKOBOMY BbIK/IOHYATENHO NMOCTaBASETCA
rpy3uK 419 GUKCALMM €ro Ha HYXXHOM YPOBHE.

PUCyHOK 41. lMonnaskoBbill BbIKAKYAMEb.

12.7 mppocTaTuyeckme paTumku

Ecnu ectb He0bx0auMMOCTb B 601€€ TOYHOM
WU3MEPEHUU U YNPaBNEHUU YPOBHEM Cpe-
Abl, B KHC npumeHsiloT rugpocratnyeckue
[LaTUMKM, NPUHLMM pabOTbI KOTOPbIX COCTO-
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WT B ONpeaeneHnn aBNeHuns XXUAKOCTU Ha
mMeMbpaHy v nepegayun 3Toi UHGOpMaLmm
B LKA ynpaBneHns C MOMOLLbIO 3NEKTPHU-
YeCcKOoro aHanoroBoro CUMrHana Wau MnHe.-
MaTMYEeCKOro CUrHana LaBNEHUS.

12.7.1 mppocTaTMHECKMIA JaTYMK YPOBHS
C QHANOroBbIM BbIXOAHbIM CUrHANIOM

[MapocTaTMueckuii AaTunK ypoBHS C aHa-
NOroBbIM BbIXOAHbIM CUFHANOM (puc. 42)
HernpepbIBHO onpeaensieT YpoBeHb XMA-
KOCTW B pe3epByape, npeobpasyeT curHan
B QHANOrOBblA 3MEKTPUYECKUIN, KOTOPbI
upet B npubop ynpaBneHUs U CpaBHU-
BaeTCA C 3aAaHHbIM 3HavyeHnueM. [lanee
KOHTponnep B wkady ynpasnenus nmbo
BK/IOYaeT HacocHoe obopyaosaHue, 1Mbo
BbIK/IOYaET, YTOObI MNPUBECTM TEKYLUMIA
YPOBEHb XMOKOCTU K paCHETHOMY.

PucyHok 42. [udpocmamuyeckuii 0am4uK yposHA.

12.7.2 NMHeBMaTUUYECKUI BATUMK

[HeBMaTHyeCkuii AaTYMK (MOTPY>KHOW KONo-
Kon, puc.43) UMeeTTOT Xe NPUHLMN LerCTBUS,
TONbKO nNpeobpasoBaTens curHana [Aaene-
HWSI B 3NEKTPUYECKMIA He NpemyCMOTPEHO,
06pabotka curHana MpoMCXOAMT B CaMOM
npubope ynpasneHus. Takne OaTYMKM YacTo
MCMNOMb3YHOT B CU/IBHO 3arpsi3HEHHbIX Cpeaax,
MMEIOLLMX BbICOKYHO MIOTHOCTb, T.K. TSOKEbli
YYryHHbIM KOpnyc B opMe KONoKona yaep-

XMBAET €ro B NOrpy>KeHHOM COCTOAHUM B Ca-
MbIX C/TOXXHbIX YC/IOBUAX SKCNTyaTalmn.

PucyHok 43. [ozpysicHol Konokon.

PekomeHpyeTca ncnonb3oBatb rmapocTaTu-
Yyeckue JaT4YMKM B KOMMAEKTE C MOMIaBKO-
BbIMM, F,€ NOMNAABKU U3MEPSIIOT aBapPUMHbBIN
YPOBEHb W YPOBEHb CYXOro X043 HAacoCa, T.K.
3TO MHOIOKPATHO MOoBbIWaeT 6e30MacHOCTb
akcnnyataumm KHC.

12.8 dneKkTpoaHble AATYMKN YPOBHSA

KoHoykTOMeTpuyeckme [aT4MKM YpOBHS —
370 caMble npocTble U 3ddeKTUBHbIE CUr-
HanM3aTopbl ypoBHs, ucnonb3yemble B KHC
(puc. 44). MpuHuMn mx paboTbl 3aKa4aeTcs
B 3aMblkaHMM 31eKTpoja AaTtumka paboueit
XXMOKOCTBIO NO JOCTUXKEHUIO ONpeaeneHHOro
YPOBHSI B €MKOCTH, BbI3blBast NMpu 3TOM 3/eK-
TPUYECKMIA TOK, KOTOpbIM B CBOK Ouepedb
npuMBOaMT K cpabaTbiBaHMio pene B Lkady
ynpasneuus. BosHukHOBeHVe Toka B Lenu
3NeKTpoAa CBSI3aHO C 3/1EeKTPOMNPOBOAHOCTbIO
cpenpl. [10TOMy AaHHbIM TMN CUrHANM3aTOpPOB
HEe MCMOoNb3yeTcs B Cpeaax C BbICOKOM MnoT-
HOCTbIO, T.K. Hannune GONbLIOrO KOJMYECTBa
TBEpAbIX BK/IOYEHWI, MeHbl, KOHLEHTPaLmm
KMUCOTbI UM e LLENoYM YMEHbLUIAET 3Hauye-
HUWe 3N1eKTPONpPOBOLHOCTY XUAKOCTU.

[laTunku BbIBAKOT OAHO- MM MHOTO3NEKTPOLHO-
ro Tuna. CooTBETCTBEHHO, AN OAHOIO CTaHAAPT-
Horo kopnyca KHC BO3MOXHO Mcnonb3oBatbh
OJMH YeTbIpex-/NSTU3NeKTPOAHBIN CUrHANU3a-

LiNas

TOp, AAXe €C/IM CTEHKU EMKOCTU He SIBNISIOTCA
NPOBOASALWMMM  (CTEKNONNACTUK HE MPOBOAMT
3NEKTPUYECKMI TOK U HE MOXET ABNATLCA dNe-
MEHTOM Lieny KOPMYC-XWAKOCTb-AaTuMK).

——

PUCYHOK 44. InekmpOOHbIl 0amyuK YpOoBHS.

12.9 CpeacTBa B3MyuMBaHUSA OCafKa
12.9.1 KnanaH B3My4MBaHUA O0cagKa

[loBonbHO poporocrosiiiee, HO o4YeHb 3ddek-
TUBHOE CPEACTBO ANS B3My4YMBaHWS OCaf-
Ka (puc. 45) 6bino n3o0bpeTeHO KOMNaHWeMn
«Xylemy», nogpaspenenunem «Flygt». MpuHumn
€ro paboTbl COCTOMUT B TOM, YTOObI MPY KKAOM
BK/IIOYEHMM HACOCa, Ha Koprnyce KOTOporo
YCTaHOB/EH B3MY4YMBAIOLLMIA K/anaH, BoAa M3
HanopHoro naTpybka Hacoca noaaBanach ye-
pe3 KnanaH, CpOeKTUPOBaHHbIA N0 NPUHLK-
My )KEKTOpa C LIApWKOM, B pe3epByap B BUAe
CWUNbHOM CTpyW. Yepe3 HacTpavBaeMblii mpo-
MEXYTOK BPEMEHM KJlanaH 3aKpblBaeTCs, U Ha-
COC BbIKaYMBaET Cpeny C MOAHSTbIM 0CaAKOM B
LUTaTHOM peXuMe.

PucyHOK 45. KnanaH 83my4usarus ocaoka mapku «Flygt».
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12.9.2 BsmyuuBatowmii Tpy6onposos,

OT HanopHOro KonnekTopa 4epes 3afBWx-
Ky Ha caMoe AHO pe3epByapa TAHYT Tpybo-
nposof (puc. 46) auameTtpom He 6onee 50
MM, MpWU OTKPbITOM 3a[BMXKe YacTb cpenbl
BO3BPALLAETCS CTpyeM Ha [HO EeMKOCTH,
B3MYyuMBas TakMm 06pa3om ocagok. M3 Bcex
MeTOA0B 3TO CaMblii MPOCTOM M AeLleBbli
BAPWaHT, OH MOAYYMI LUIMPOKOE pacnpocTpa-
HeHue B cTaHaapTHbIX npoekTax KHC.

[

PucyHok 46. Tpy6onposo0 83mMy4uBaHUS 0CAJKa.

12.9.3 MorpyxHble MeLwanku

[insa npepoTBpalLeHns BO3HUKHOBEHUS 3a-
cToMHbiX 30H B KHC ncnonb3yot norpyx-
Hble Mewanku (puc. 47). Oun npencras-
AT coboi eauHbl BIOK C ABUraTenemM
(repMeTUYHbBIM) M MpONennepHoi YacTbio.
EcTb Heckonbko cnocoboB MOHTaXa MeLua-
NOK (B 3aBMCUMOCTU OT (DMPMbI-U3rOTOBMU-
Tens): Ha AHO pe3epByapa, Ha HanpaBnsio-
Wwumx (kak Hacochkl), Ha banke, KOHCONbHAS
unu dnaHuesas ycTaHoska. [lng npasunb-
Horo npoekTupoBaHusa KHC ¢ mewankamm
HeobxoanMo cobnoaaTh MyOUHY yCTaHOBKM
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060pyLOBaHMSA U €r0 PacrnoNoxXeHUe Mo oT-
HOLLEHMIO K CTEHKAaM pe3epByapa, AaHHas
MHbOPMaLMa [OMKHA PErNaMEHTUPOBATLCA
33aBOAMMU-M3TOTOBUTENSIMU MELLANOK.

PucyHok 47. Mewanka Flygt.

12.9.4 Hacoc co B3MyuMBatoLLeit roloBKOM

B cnyuasix, korga pesepsyap KHC umeer
60/bLION AMaMeTp, MPUMEHSIKOTCS HAaCcOChl CO
B3MyumMBatoLLel ronoskon (puc. 48). OHa co-
CTaBNSIET €4MHOE LieNnoe C paboymm Konecom
Hacoca W BbINOJHAETCS M3 WU3HOCOCTOMKMX
MatepuanoB. HasHaueHue ronoBku cxoxee
C OpyrMMK cpenctBamMu 6opbbbl C 0CafKOM
B €MKOCTY: pa3pbiX/IEHNE U YMEHbLLEHUE OT-
NOXEHWIA B 30HE BCACa HAcOCa, U3MeNbYeHMe,
NoAbEM MNa M Necka co aHa. Hacoc ycraHas-
JIMBAIOT B MPUSMKE pe3epByapa, BKIOUYEHWE
€ro NPOWCXOAMUT BPYYHYH WM aBTOMATUYEC-
KM B 3aBUCMMOCTM OT MPOEKTHOIO peLUeHus.

PucyHok 48. Hacoc co 83myqusatoweli 20108K00.
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13. PEKOMEHOALIMM 1NO NPOEKTUPOBAHUIO

N MOHTAXY KHC

13.1 HacocHoe o6opyaoBaHue

* [1n8 NpocTOTbI 3KCM/TyaTaLmMm flyulle Bce-
ro NpoeKkTMpoBaTb U MOHTUPOBATb OAM-
HakoBble paboune v pe3epBHbIe HACOCHI.

¢ HeobxoouMo yuuTbIBaTb [ENCTBYIO-
e HOpMbI Npu BbIGOpe KoMyecTea
pabounx u pesepBHbIX HACOCOB (CM.
n. 9 HacToswero nocobus).

* Mcnonb3oBaHWe NOrpyxHbiX HAaCOCOB
yMeHblUaeT pa3Mmep Tpebyemolt Lwax-
Tbl, CNIeA0OBaTENIbHO — KanuTajbHble
3aTpaThbl HA CTPOUTENBCTBO.

e Ecnim Ha HanopHoMm TpybonpoBoge
BO3HMKAKOT CU/bHblE KonebaHus, Ko-
TOpble NMepeaakoTcsl HAcocy, ero (Hacoc)
HeobXxoaMMO NOAKNIOYATb Yepes KOM-
neHcaTop, racsLLmii 3T KonebaHus (ak-
TYanbHO AN KCYXOro» MOHTaxa).

* [pu «CyxoM» MOHTaxe nepes, OnopHbIM
KONEeHOM MOHTUpYeTCs NpsMoi Tpybo-
NpOBOZ, A5 YCNOKOEHUS NOTOKa cpefpl.

» OnopHoe KONMEHO MpPU «KCYXOM» MOH-
TaXe AO/MKHO ObITb 3aKpenneHo K
NpoYHoMy PyHAAMEHTY.

e HeobxognmMo paccumtate AuaMeTp
Kopnyca, cobnopas 3KcnayaTaumoH-
Hoe yno6cTBo paboyeit 30HbI BOKPYT
HacoCcHOro 06opynoBaHMs.

e [Ipy «MOKpPOM» MOrPYy)KHOM MOHTaxe
HeobX0AMMO UCMOMb30BaTh CreLmanb-
HO€ YCTPOMCTBO MOrPY>KHOTO MOHTaXa —
aBTOMaTUYeckyto TpybHyto MydTy. Mpu
3TOM YCTPOMCTBO He A0/MKHO ObITb CBS-
33aHO C CaMoHecywmmu Tpybonposoaa-
MU, 3aKpEN/IEHHbIMM MO BCEN AIMHE.

13.2 Apmartypa

» ApMatypy He06X0OMMO MOHTMPOBATL B
3KCNAYTaUMHHO YA0BHOM MecTe, 4TobbI

[aTb [OCTYN 06C/y)XMBatOLEMY Nepco-
Hany Ans ee NPOBEPKM U OUUCTKM.

e ObpaTHble KnanaHbl W 334BUXKM
yCTaHaBAMBAKOT nepes MecToM Nofa-
CcoefMHeHWs HaMopHbIX Tpy6onpoBo-
[l0B K HAanoOpHOMY KOJIEKTOPY.

* )KenatenbHO YyCTaHaBAMBaTb OOPATHbIN
KNanaH Ha rOPU30OHTANbHOM Y4acTke
TpybonpoBoAaa, YTOObl UCKKUUTL OCe-
[laHMe 4acTuL, Ha 3NMeMEeHTbl KanaHa.
Yawie Bcero nyywMM MeCctom 4SS MOH-
TaXa CIYKUT CyxOM Konogew, ans ap-
MaTypbl. Ho B CTECHEHHbIX YCNOBUAX
pa3peLuaeTcs YCTaHOBKA KnanaHa B Hau-
BbICLIEM TOUKE BepTUKaNbHOMO Hamop-
Horo TpybonpoBogda. B HwxHel vactu
(BO3NE HACOCA) Er0 MOHTAX 3aMpeLleH.

* Kabenu OT HAcocoB A[OMXKHbI Npo-
KNaablBaTbC B KECTKOW onope BO
nsbexaHune NoBpexaeHUs Hacoca U
wkada ynpaBneHus.

13.4 Tpy6onpoBoapl

* HeobxoauMo GUKCMPOBaTb BEPTUKANbHbIE
U FOPU30HTa/NbHblE TPY6ONPOBOARI, YTOOI
n3bexarb Mx noadpackbiBaHMs 1 BUOpaLMK.

» CoeauHeHus TpybonpoBoaoB (TPOMHK-
KM) LOSMKHbI MOHTMPOBATBLCS NNABHbLIM
NMOBOPOTOM, @ HE MOoA MPSMbIM YINIOM,
yTo6bl M36€XaTb HepaBHOMEpPHOCTU
MOTOKA W YBENUYEHMUS BUOPALLMM.

» HanopHbiii TpybonpoBog, noacoenmHs-
€TCs K HanopHOMY KONINEKTOPY HE B €ro
HUXXHEN YacTK,a B BEPXHEN Mo HanpaBse-
HUIO MOTOKA, YTOObI M36eXaTb CKOMNEHMS
B3BECEM M MNa B MECTE MOAK/OYEHNS.

e DfeMeHTbl TPybonNpoBOLOB  AO/IKHbI
MOHTMPOBATbCsl 6e3 cMelleHns dnaH-
LeB, YTObbl M36eXaTb MexaHMYecKkoro
HanpsKeHusI.
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13.5 PesepByap

e Ina ocnabneHns cunbl nNagaroLLeN
BOAbl M3 nogaiouwero Tpybonposoaa
M HeponyleHWs ee MonafaHusa Ha
Hacocbl, @ Takxke obpasoBaHus BO-
[SHbIX BUXpeW, TpebyeTcst oTOOMHbIN
LIMTOK Ha BXOo4e B eMKOCTb. Ero ponb
MOXEeT MrpaTb COpOYNABAMBAIOLLASA
KOp3M1Ha, ec/in ee yCTaHOBKa Heobxo-
auma no T3.

* [lpn npoektupoBaHun emkoctn KHC
HY>XHO  KOHCTPYKTMBHO  u3beraTb
«MEpTBbIX 30H», U3-33 KOTOpbIX 06-
pa3yloTCs OTNIOXKEHUS Ha OHe.

e Heobxogumo obecneymBatb pac-
YeTHble YPOBHM XKMAKOCTHU, 4TOObI
He [onyckaTb MOnagaHus BO34yXa B
Hacoc, 06pa3oBaHMS MOBEPXHOCTHbIX
BOPOHOK, M MPU 3TOM NEPUOLUYECKM
MOBbILWATb U MOHWXKATb YPOBHU TakKUM
06pa3oM, 4Tobbl YyCUAUTb TYpOYNeHT-
HOCTb XMAKOCTU U CKOPOCTb NOTOKA B
waxte. OgHuM cnosoM, KHC ponykHa
paboTaTb B pac4eTHOM WITAaTHOM pe-
Xunme, obecneunsas Takme CKOpoCTU
cpenpl, KOTOpble He AOMYCKAlT OT/10-
XXEHWI Ha oHe pe3epsyapa. Ecau ato-
ro 4OCTUTHYTb He yaaeTcs, NPUMeHs-
I0TCS CpeacTBa B3MyYMBaHMS 0CafkKa.

e Ecnv noggoasawmii TpybonpoBog, B Ha-
COCHOW CTAHLMWU PACcnoNoXeH HAMHO-
ro Bblle HAcoca, BMeCTo OTO6OWMHMKA
yCTaHaBnMBaT Tpyby-racutenb noto-
ka. Moka >XMAKOCTb M3 CaMOTEYHOrO
noasoAaswero TpybonposBoga Mmpoxo-
LUT MO HeW, NOTOK YMEeHbLUAeT CKo-
POCTb M KONMYECTBO MY3bIPbKOB B HEM.

13.6 Wkadbl ynpaBneHus
Lkadbl ynpaBneHns uMmeT 3 pexuMma:

pYy4YHOW, NONYaBTOMAaTUYECKUIA U aBTOMa-
TUYECKMN.
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B pyyHOM pexunme paboTa HacocoB pery-
NUPYEeTCS BPYYHYK: Nepeknioyartens ne-
peBoanTCS B pexxuM «Iyck». MHAMKaTopbl
MOKa3bIBAKOT COCTOSHME paboTbl HACOCOB.
B nonyaBTOomMatuuyeckoM pexume ans
NOCTOSIHHOW paboTbl MepeknoyaTenem
BblbMpaeTca OAMH HacoC (peyb uaet o
cucTeMe C AByMs arperatamu). Ero Bkato-
YeHMe M OTK/IOYEeHUEe perynupyertcs no-
NNaBKOBbIMM AaTumMkaMu. Bropoi Hacoc
BKJIlOUaeTcs B paboTy TONbKO Npu cpaba-
TbIBAHMM AaTuYMKa aBapuu. YepepoBaHue
arperaTtoB Ans obecneyeHns paBHOMep-
HOCTM M3HOCaA 060pyAOBaHMS B 3TOM pe-
XWMe He peanusyeTcs.

B aBToMaTnueckom pexume pabotbl LY
MycK WAM OCTAaHOBKA HACOCOB OCYLLECT-
B/ISIETCS B 3aBUCMMOCTM OT CpabaTbiBaHMS
[aTYMKOB YpOBHSA. ABTOMaTMuyeckuin pe-
XXMM peanusyeT Tpu BapuaHTa pabotbl.

Bapuanm 1 - HopmaneHas paboma Hacocos
Mo  [JOCTUXKEHWMM KMLKOCTbH  YPOBHS
BKJ/IKOYEHWUS MEPBOro HAacoca BKJ/OYAETCS
nepBbli arperat, OH OTKaYMBaeT CTOYHble
BOAbl A0 AATYMKa YPOBHS CyXOro Xo0A4a
Hacoca. Arperat Bbikntoyaetcs. lNpu nos-
TOPHOW Nojaye CUrHana oT AaTYMKa BKIIHO-
YyeHus B paboTy BKIKOYAETCS APYroi HAacocC
nns obecneyeHnss paBHOMEPHOCTU U3HOCA
obopypoBaHus.

Bapuaum 2 - HopmansHas paboma, nuko-
eas Hazpyska

[aHHbiM  BapuaHT pabotbl 0bycnosneH
BK/IlOYEHMEM B paboTy BTOpOro v nochne-
LYIOLWMX HACOCOB, €CIM HACOC He CnpaB-
NAETCA M XKMAKOCTb LOCTUraeT YpPOBHeW
BKJ/IOYEHMS nocnepyowmx HacocoB. OcTa-
HOBKA arperatoB TakKXe MpOUCXOAUT Mo
[aTYMKy YPOBHS CYXOro XoZa.

Bapuanm 3 - HopmansHas paboma, nuko-
8as Ha2py3Ka, 3KCMpeHHas cumyauus
B cnyyae, koraa Hacocbl He cnpaBnskloTCcs

¢ 06beMOM 3anofiHeHus pesepsyapa, Unu
HacoCbl N0 KaKUM-TO TEXHWYECKUM Mpwu-
UMHAM He BKJIOYMAUCL, CTOYHblE BOAbI
[OCTUraloT aBapuMHOro ypoBHs. Ha wkad
ynpaBneHus NopaeTcs CurHan, coobuuato-
Wwuii 06 aBapuu, a TaKKe NMOBTOPHbIN CUT-
Han Ha BKJIlOYeHMe BCeX HacocoB: pabo-
UMX U pe3epBHbIX. B cnyyae noHwxeHus
YPOBHSI CTOYHbIX BOA A0 YPOBHS OTKIIO-
YeHMs), CUrHan aBapuMmM CHUMAETCS, HAcoChI
OTKJTHOUAIOTCS.

Mpu 3TOM ecTb HECKONbKO BAapUaHTOB 3K-
CTPEHHBIX CUTYaLMiA:

« [leperpy3ska

» ABapwus Hacoca

» ABapus HanpsKeHWs yrpaBieHus

A) Meperpyska

Korga npoucxoouT HEKOHTPONUPYEMbIit
CKa4yoK TOKa Ha Hacoce (npu 3ak/MHUBa-
HUe pabouero Koneca W T.A.), BO3MOXHO
KOpOTKOE 3aMblkaHue B 06MOTKax CTaTopa.
B Takoi cMTyaLmMm HacoC OCTaHAB/IMBAETCS!
U 3aropaeTcs UHAMKAToOp neperpysku. Mo-
BTOPHbIi MYCK arperatoB BO3MOXEH noc/ie
yCTpaHeHUs aBapwu.

b) ABapus Hacoca

CurHanbl OT 3aLLMTHBIX AATYMKOB HA HACo-
Ce NocTynatoT B WKad ynpaBneHus.

Mpu cpabatbiBaHUM TEMMepaTYpPHOro AaT-
ymka (neperpeB 06MOTOK cTaTopa, Temne-
patypa 130 rpapycoB) 3aropaeTcs MHAM-
kaTtop «[leperpes cTatopa».

Mpy HapyleHun repmeTUsaumm TopLe-
BbIX YNJIOTHEHWI CpabaTbiBaeT MHAMKATOP
«Bopna B Hacoce».

Mo curHany 3aMbIKalOTCs KOHTAKTbl «aBa-
pvsl B HAcOCe», M MOBTOPHbIV NYCK arpera-
TOB BO3MOXEH TO/IbKO MOC/E YCTPAHEHUS
NPUYUH aBapum.

LiNas

B) ABapus HanpskeHUs ynpaBneHus

B cnyyae KOpoTKOro 3amblkaHus U n06oi
[LpYrovi aBapuu B CaMmX LIENsX HAMNpsyKeHus,
naHenb ynpaeneHus byaet obectoueHa.

[insa ee BkNOYeHMs HEOBXOAMMO YCTpa-
HWTb MPUYUHY aBapUMN.

13.7 PacueTt ¥ MOHTaXX ()yHAAMEHTHOM! NNUTLI

[na npepoTepalleHus BCMIbITUS  KOM-
nnektHon KHC Ha gHO KOTnoBaHa MOH-
TUPYeTCS MOHOMWUTHAsa >kene3obeToHHas
nauta (puc. 49).

PacyeT nauTbl NpoM3BOAMTCS MPOEKTHbI-
MW OpraHu3auMsIMM WM WM3roTaB/IMBAETCS
no YyepTexxam U3 npoekTa.

PucyHok 49. Pazmepbi pyHOameHmMHoU naumel.

Pa3smep kBagpaTta NAuTbl PacCYUTbIBAETCS
kak D+1000 mm.

PacyeT TOnwWMHbI QYHAAMEHTHOM MNAUTHI
Npou3BOAMTCS MO METOAMKE, PaccMOoT-
PEHHOM HUXe:

1. 06bEM HACOCHOM CTaHLIMK

V=r*r’*H, rpe

r - pagnyc KHC

H - BbicOoTa cTaHUMK

2. laBneHue rpyHTa

P=(Y*Z- 1*r)*H*0,5
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3. TonwmHa nauThbI

C=(m*r*H-(Y*Z- m*r)*H*0,5)/(Y*Z*1,5),
roe

Y - oavHa GyHAAMEHTHOM NUTI

Z - wnpnHa dyHAAMEHTHOW NAUTI

MNepen MOHTaXOM MAKTbI IHO KOT/IOBaHa He-
06X0AMMO NpenBapUTENbHO MOATOTOBMUTD:
PaCYMCTUTb, BbIPOBHSTb M YyTpaMbOBaTb.

BbicoTa npurpysa

MDyHOaMeHTHas NaMTa MOHTUpYeTCs Mbo
B BMIeE roToBOro msaenus, nubo 3anusa-
€TCs HeNnoCpenCTBEHHO HA 0bbekTe.

B cnyyae ucnonb3oBaHus npurpysa apma-
Typoii obecneynBaeTcs CBA3b NpUrpy3a u

dyHaamMeHTHoM nanTbl (CM. pucyHok N250).

PesepByap kpenutcs K ¢dyHAAMEHTHOM
nauTe aHkepHbiMu 6ontamu. Pacyet 6on-
TOB OTpa)kaeTcs B paboyeM npoekTe.

Konbuesow ynop

Onany6ka

Mpurpys - ToBapHbI 6eToH

[MecyaHas noacbinka 50 Mm

beToHHOE OCHOBaHMe
(nnuTa)

PucyHok 50. Monmaxc KHC ¢ npuzpy3om.
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ApMaTypa cBsi3biBatoLLas
6eTOHHOE OCHOBaHMe C
npurpy3oB - o6s3atenbHoe
YCNOBWE NPaBULHOTO
MOHTaxa

LiNas

14. IMHEMKA PASMEPOB KOPIMYCOB KHC «CEKTOP»,
FOTOBbIE MPOEKTHBLIE PELLEHUA

KaHanM3aLmoHHble HACOCHBIE CTaHLIMM MPOEKTUPYIOTCA MHAMBMIYANbHO MO, KX Akl Npo-
exT. [lns yno6cTBa pacyeta KOMMIEKTHOMO BapuaHTa, @ MMEHHOTO ero pasMepoB U LiEHbI,
MPOW3BOAMTENM B CBOMX KaTaslorax yKasblBakoT AManasoHbl LMaMeTPOB U BbICOT KOPYCOB,
KOTOpble OHM MOTYT M3rOTOBWTb, OT MEHbLLErO K BosblueMy. Huxke npusoamm Tabnuuy ¢

CaMbIMM PacnpoCTPaHEHHbBIMM 3HAYEHMSAMM pa3mepoB pesepayapos KHC «Cektop».

Ta6bnuua 4.

Ounametp

Kopnyca, MM

BbicoTa, M

ot 1000 MM go 15000 MM

Hanop,m

Lo 100 m

Pacxopg, M3/u

o 5000 M*/4

000 MNK® «JInHac» msrotasnusatoT KHC ¢
Kopnycamm gnameTtpom ot 1000 MM 1 pa-
nee ¢ warom +100 MM, Hanpumep: 1100,
1200, 1300 v 7.a. AHanorMyHas fiornka pac-
yeta no Bbicote: ot 1000 MM 1 +100 MM.
Tako war 8 100 MM no3gonsieT pelwaTb
CaMble CNOXHble TEXHMYECKMEe 33[auu B
npoektnpoBaHumn KHC.

Hawu cneumanuctbl NPoM3BENU pacyeTbl
W BbIOENWUAN IMHENKY CTaHAAPTHBIX TEXHU-
YEeCKUX peLUeHU MO KaHAAM3aLMOHHbLIM
HacocHbIM cTaHumam «CekTop» Ha 6ase
HacocoB JluHac AlMK ans 6bicTporo yTou-
HEeHWsa CTOMMOCTM NpOoeKTa.

CraHpapTHas nuHeika (puc. 51), cneuu-
dukaums.
* cxeMa pabotbl Hacocos: 1 pabounit + 1
pesepBHbIit;
» pacxop;: ot 16 no 260 mM3/u;
e Hanop:oT 5 no 21 m;
e MoLLHOCTb HacocoB: ot 0,75 mo 18 kBr;

IvameTp pe3epsyapa, D: ot 1200 mm fo
1800 mm;

BblcoTa kopnyca, H: ot 3800 go 5100 mm;
noagoasLumii Tpybonposoa: 1 BeTka Ha
9 vacax;

e rybuHa 3aneraHns NOABOASLLErO TPYy-
6onposoaa, A, Mm: 2700;

LY nopsopswero Tpy6onposoaa: Da, MM*;
HanopHbIi Tpybonposod: 1 BeTka Ha 3
yacax;

rnybuHa 3aneraHus HanopHoro Tpybo-
npoeoaa, B, Mm: 2200;

 [1Y HanopHoro Tpybonposogza: Db, MM*;
* paccTosiHMe MeXpy LEHTPaMM YIUTOK
HacocoB: X, MM*;

* - nodpobHee ¢ mexHuyeckol uHgopmayuel no
cmaHdapmHou nuHelike KHC «Cekmop» MOH#cHO
03HAKOMUMbCA Ha Hawem calime www.linas-
pump.ru unu 8 6powope «KaHanusayuoHHsle
HacocHble cmaHyuu Cekmop».
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Tab6nuua 5. TexHUUecKue XxapakTepUCTUKM.

LiNas
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1 | KHC CekTop 2 2 |50 [ANK-CO5B- |5 16 [0,75|1200 | 3100 |150/|2000 | 50 |1500 |217
AMNK-C-50-16-12/30 50-66-2/10 200
2 | KHC Cekrop 2 2 |65 [ANK-C106- |15 |30 |2,4 [1600 | 3200 |200 |2000 |65 |1500 |226
AMK-C-65-30-12/33 65-60-2/10
3 | KHC CexTop 2 2 |80 |[ANK-C156- |18 |50 |4,4 |[1600 | 3400 | 200 |2000 |80 | 1500 |296
AlK-C-80-50-14/33 80-61-2/10
4 | KHC CekTop 2 2 |100 [ ANK-C15C- |75 |100 (3,3 |1800 | 3800 | 300 |2000 | 150 | 1500 | 355
ANK-C-100-100-15/37 100-20-4/10
5 | KHC CekTop 2 2 |80 |[AMK-C206- |21 |75 |75 |1800|3600 250 |2000 | 100 |1500 | 320
ANK-C-80-75-15/36 80-60-2/10
6 | KHC CekTop 2 2 | 100 | ANK-C20B- |10,5|130|5,9 |1800 | 4100 [ 300 |2000 | 150 | 1500 | 426
ANK-C-100-130-18/36 100-41-4/10
7 | KHC Cekrop 2 2 | 100 | AMK-C20C- |8 170 |59 |1800 | 4500 | 350 |2000 | 150 | 1500 | 394
ANK-C-100-170-18/38 100-20-4/10
8 | KHC Cekrop 2 2 |80 |ANK-C25b- |36 |110|18 |1800 |4000 [ 300 (2000 | 150 | 1500 | 350
ANK-C-80-110-15/46 80-60-2/10
9 | KHC CekTop 2 2 | 100 | ANK-C25B- |20,5|140|13,5| 1800 | 4300 | 300/ | 2000 | 150 | 1500 | 405
ANK-C-100-140-18/44 100-41-4/10 350
10 | KHC CekTop 2 2 | 150 | ANK-C25C- | 12,5|260|13,5| 2400 | 4400 | 400 | 2000 | 200 | 1500 | 446
AMK-C-150-260-20/52 150-21-4/10
11 | KHC CexTop 2 2 |50 |AnNK-BO5B- |35 |18 |0,75|1200 | 3100 | 150 | 2000 | 50 | 1500 | 218
AMK-B-50-18-12/31 50-92-2/10
12 | KHC CexTop 2 2 |50 |ANK-B10B- [9,5 |26 |2,4 |1600 | 3200 | 150 | 2000 | 65 | 1500 | 238
AlK-B-50-26-12/32 50-90-2/10
13 | KHC CexTop 2 2 |65 |ANK-B10C- |5 46 | 2,4 | 1600 | 3300 | 200 | 2000 | 80 | 1500 | 212
ANK-B-65-46-12/35 65-85-2/10
14 | KHC Cexkrop 2 2 (80 |AMK-B10H- [6,5 |40 |2 1600 | 3400 | 200 | 2000 | 80 | 1500 | 292
ANK-B-80-40-14/33 80-80-4/10
15 | KHC CekTop 2 2 |80 |ANK-B15B- |9 50 |4,4 |1600 | 3500|200 | 2000 |80 | 1500|289
ANK-B-80-50-14/34 80-91-2/10
16 | KHC CekTop 2 2 | 100 | ANK-B 15C- |5 100 | 3,3 | 1800 | 3800 | 250/ 2000 | 150 | 1500 | 295
ANK-B-100-100-14/38 100-81-4/10 300
17 | KHC CekTop 2 2 |80 |ANK-B20B- |17 |60 |75 | 1600|3500 |200/|2000 |80 | 1500 | 304
AlK-B-80-60-15/34 80-91-2/10 250
18 | KHC CekTop 2 2 | 100 | ANK-B 20C- |7 120| 5,9 | 1800 | 4000 | 300 | 2000 | 150 | 1500 | 333
ANK-B-100-120-15/38 100-81-4/10
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YcnoBHble 0603HaueHUs (paclundpoBKa)

Mpumep: KHC Cextop 2 AMK-C-50-16-12/30
CekTop - Ha3BaHuWe BpeHaa;

2 — KOJIMYECTBO HACOCOB;

AMNK-C - HanMeHOBaHMe Hacoca, KOTopbli
arperatupyetcs B KHC;

50 - Y natpy6ka Hacoca (MM);

16 - pacxop no pabouert Touke, Ha KOTO-
pyto noadupancs Hacoc (M3/u);

12 - pnametp pesepsyapa (om);

30 - BbicOTa pe3epByapa (aMm).

Ta6nuua 6. Komnnekrauus (aBnsercs npuMepHOM, MOXKET USMEHSATLCS

NpM YCNOXXHEHUU TEXHUUYECKOTO peLUeHus).

Ne HanmeHoBaHue Kon-Bo En. usm.
1 | Kopnyc kaHanu3aLMOHHOM HAaCOCHOW CTaHLMK N LWT.
2 | Kpbiwka N WT.
3 | CraumoHapHas nectHuua N LT
4 | Nnowapka obcnyxnBaHms N WT.
5 | Bentunauus N LWT.
6 | HanopHbiit TpyOHbIN y3en 13 HepaBeloLei cTanm N WT.
7 | NonBoaswwmii Tpybonposoa N LWT.
8 | OtBOAAWMI TPy6ONpPOBOA, N LT,
9 | MNepexon N LT
10 | 3apBuxkKa WubepHas Hoxesas N LUT.
11 Hanpasnsiowme Tpybbl U3 HEPXKABEKOLLEN CTanu, NpefHa3HauYeHHbIe N -
LN NoAbEMA-0MNyCKaHUs HAacoCoB

12 | Lenb nogbemHas N LT
13 | HacocHbiit arperat N LT.
14 | ABTomMaTuueckas TpybHas MydTa N LT,
15 | Wkad ynpasneHus N LT
16 | JaTumku ypoBHs N WT.
17 | O6bpaTHbIi KnanaH N LT.
18 | 3apBMKKa C 06pe3nHEHHBIM KIMHOM N LT,
19 | PeweTka-apobunka (M3mMenbymTenb) N LT,
20 | Pacxopomep N LT
21 | MaHomeTp

22 | Kptoyku KpenneHus [aT4nmKoB N LUT.
23 | AHKepHble 6onTbl KpenneHus kKopnyca Kk 6eTOHHOMY dyHAAMeHTY N KOMMJL.
24 | Kabenb-kaHan nns Beoga kabens B KHC N LT,
25 | Kop3uHa copoynaenuBatoLias N LT,
26 BnoyHo-MopynbHOE 34aHMe Haj HACOCHOM CTaHUMeN u/unu ans N -

WKahOB ynpaBneHus

27 | Tanb py4Has N LT,
28 | Kowka ans MoHopenbca N LWT.
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MPUNOXEHUA

NMPUNOXEHUE A.

A. Mpumep pacuerta rabapuros kopnyca KHC
Hwxe npuBoaMM pacyeT auameTpa U BbiCo-
Tbl Kopnyca KHC.

[nameTp Kopnyca noabupaercs MCxo-
A 13 rabapuTHbIX Pa3MepoB HAaCOCOB.
[na pasmelneHns AByx HacocoB Grundfos
SEG.40.09.2.50B ontuManbHbIR  AuameTtp
kopnyca KHC coctaBnset 1500 mm.

Bbicota kopnyca KHC (puc. 51) paccuntbiga-
€TCs UCXOAA U3 MNYOMHbI 3aN0XEHUS MOA-
BOAALLEr0 Konnektopa, pabouer (3ddex-
TUBHOW) BbICOTbl M BbICOTbI MUHUMANIBHOTO
MOrpy>eHUsl HAaCOCHbIX arperatoB (H MUHK-
ManbHO NpuHUMaeTcsa 1m):

H=AH+H>¢+Hmin+Hnoos

AH — MMHMManbHO paccTosiHue Mexay no-
naaBkamu, M., npuHmnmaem 0,2 - 0,3 ™;
Pabouas (3cddekTnBHas) BbicoTa onpenens-
eTcs no popmyne:

Hsp= %

LiNas

roe,
S — nnowapp ocHoBaHus kopnyca KHC
(1,77 k.M. ong KHC guametpom 1,5 m);

Vap — pabounit (3deKTvBHbIN) 06beM pe-
3epByapa, HAX0AWTCS Mo CeapytoLLer popmyne:

Q _ 455
V33=4—jz= 4’*10 = 0,11 ky6.m)

roe,
0 - npoussoautensHoctb KHC, kyb. M./uac;
Z - ONTUMasibHoe qmcnoon?l/clkos B yac.
CnenoBatenbHo, Hog= 177 0.07m,
npuHumaem Hzg=0,07 m.

BbicoTa MuUHMMabHOTO norpyskeHust (Hmin),
pPEKOMEHAYEeMOro K YCTaHOBKE Hacoca
Grundfos SEG.40.09.2.50B - 0,5 m.

Takum 06pa3om, nonHas Bbicota kopnyca KHC
cocrasnsier H=0,2+ 0,07+ 0,5+ 203 =28 m.
MpuHumaem kopnyc KHC guametpom 1,5m,
BbICOTOV noA3emMHou Yactu 2,8 M. [abapuTbl
Kopryca SBASHOTCS JOCTAaTOYHbIMU A1 HOP-
ManbHoM 1 6ecnepeboiHoi pabotel KHC.

PucyHok 52.
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MPUNOXXEHME b.

LiNAS

000 MK® «JluHac»

HOpuanyecknii agpec: 127254, Mocksa, OropoaHbiii npoess, 5
dakTtnueckuit agpec: 129085, Mocksa, yn. lofoBukoBa, 9
Ten/dakc +7 (495) 721-29-60

e-mail: office@linas-pump.ru

www.linas-pump.ru

OMPOCHbIN NUCT Ang noABOPA KAHAIU3ALUOHHON
HACOCHOMU CTAHUUWN «CEKTOP»

[laTa 3anonHeHuns
NHdopMaums o 3akasumuke
Ha3BaHuWe opraHuzaumm
Anpec
KoHTakTHOE Nnuo
Ten \ e-mail \
CBepeHus 06 o6bekTe
Ha3saHue
Anpec
DKd U KOJIU < BO HACOCOB
1 Mapka Kon- pabo- ‘ Ha ‘ B pe- ‘ ‘
Hacoca BO, LT umni cknag, 3epB
llaHHbIe Ana noadbopa HAaCOCOB
2 DanHble ons nogbopa Hacoca Pacxog,Q [ IM¥4 Hamop,H[ | ™
3 Fa6apuTHble pasmepbl KHC Ovamerp KHC, [ |Mm ObwasBbicota| | M
D KHC,H
4 | YctaHoBKa Hapg npoe3xen yacteto © [a © Hert
5 | Konnuectso noasoaswmx Tpy6onposoaos | | wr
6 HapyHbIi auaMeTp v TONLLMHA CTEHKM NMOABOASLLETO
Tpybonposoaa, Da MM
7 | Tny6uHa 3aneraHns noasoasuiero pybonposoaa,A [ | MM
8 ‘MaTepman noasoasero Tpybonposoaa ‘
9 Hanpasnenue nogsoasuiero Tpy6onposoaa Yacos i
10 Mpeanonaraemblit TN coenMHeHUs noggoasaLiero Tpybonposoaa TpyGonposoAa, 4acos
c KHC: 12
O dnaHey, O pactpyb O runb3a
i :
11 KonnyectBo HanopHbIX Tpy6onpoBoaoB wr G
12 HapyHbIi guameTp v ToNMHA CTEHKM HanopHoro Tpybonposoaa,
Db [ | mm
13 TnybuHa 3aneranns HanopHoro Tpy6onposoaa, B MM
14| Hanpasnenue HanopHoro Tpy6onposoga | | yvacos
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Komnnekrauma KHC

o CopoynaBinBatoLLas KOp3uHa
15 O6opynoBaHMe MexaHMYeCcKon oUnCTKM ©  OTOOMHMK
o [pobunka Ans u3Menb4eHUs OTX0L0B
16 NMiok o ANOMUHMI o Kpyrnblt .
o (Creknonnactuk O  MHOroyrosibHbli
17 NectvHua O HepxaBetoLias ctanb o (Creknonnactuk
18 Mnowaaka ob6cnyxmnBaHus O HepxaBetoLwlas cTanb o (Creknonnactuk
19 Tun HanpsBnaLWMX Hacoca ° il © FEEEHE
O be3 HanpaBAgLWMX
20 Konunuectso 3aaBUXEK wT
21 HanpaeneHue BBoza kabenei KHC 4yacos

o Her o [a
Mny6uHa Tennounsonsuum [ 1Y

23 lpetowmii kabenb o fla © Her

Lkad ynpasneHus
o

PacnonoxeHue wkada BHyTpeHHUI1  ©  YauuyHbIN
BBog anekTtponuTaHms o OpuH o [sowHol c ABP
CranpaptHas © CnnaBHbIM NYCKOM

22 Tennousonaums

CuctemMa perynnpoBaHus

YacToTHbI NpeobpasoBaTenb

Het o CIM 150 Profibis-DR
CIM 200 Modbus RTU/COMLI

CIM 250 GSM/GPRS

JononHuTenbHble CBeAEeHUS U Tpe6oBaHUA

Mogaynb nepefayn AaHHbIX B CUCTEMY
AMcneTyepusaumm

o O O | O

OTKa3 3aKa3ymKa 3anoHWUTb OMPOCHbINA JIMCT 03HA4AET €ro Cornacne Co BCeMU TEXHUYECKMMU XapaKTe-
PUCTUKaMM, ONpeaensieMbIMU1 YCII0BHbIM 0603HaYeHUEM, YKa3aHHbIM B 3asBKE B COOTBETCTBME C KaTaso-
roM dupmbl «JIMHAC», U OTCYTCTBME AOMNONHUTENbHbIX TPEOOBAHMI, NPeabABASEMbIX K U3LeNuto!




NMPUNOXEHUE B.

000 MK® «/TnHac» 4. Cnocob ycTaHOBKM Hacoca: e BbiCOTaBCachiBaHMa . |M
HOpuanyeckuin appec: 127254, Mocksa, OropoaHblii npoesg, 5 A) MozpyscHoii eapuaxm: R 6 . I
dakTtnueckuit agpec: 129085, Mocksa, yn. lonoBukoBa, 9 ’ TpeOyeMbii Hanop
Ten/dakc +7 (495) 721-29-60 * npepgnonaraemas rnybuHa norpyxeHus M.BOA.CT.
e-mail: office@linas-pump.ru S m * NoTEpY Hanopa B HaMopHOM
www.lina SRR * TUM YCTaHOBKM HACOCHOrO arperara: Tpy6onposoge | M
O nepeHoCHas O MONYMNOCTOSHHAsA e avHaceTM| M

OMPOCHbIN NUCT ONQ NOOB0PA

* COCTOSHME CETH:
KAHAJIM3AUMOHHOIO HACOCA

! O HOBble
'

[aTta 3anonHeHus ; O cpok 3kcnnyatauum 10 net
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JononHutenbHble TpeGOBaHMﬂ K KaHa/Iu3aLUMOHHOMY HacoCy

OTKa3 3aKa3ymka 3anofHUTb OI'IpOCHbIVI JINCT O3Ha4YaeT ero cornacue Co BCeMU TeXHUYECKUMU Xapak-
TEPUCTUKAMU, onpenensaemMmboiMmn yCNoBHbIM 0603HayeHnem, YKa3aHHbIM B 3as8BKe B COOTBETCTBUE C
Katanorom dJMprI «JlnHac», n OTCYTCTBUE AONOSHUTENbHbIX Tpe6oaaHm71, npeabaBnsaeMbix K nspenuio!
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