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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

OBLLEE ONMNCAHUNE HACOCOB CEPUU CIRIS

Hacocbl Ciris (Cnpuc) — HoBoe NMOKOSIEHNE MOrpyXx-
HbIX CKBaX>XWHHbIX 3N1€KTPOHACOCHbIX arperaTos,
pa3paboTaHHbIX B COOTBETCTBUM C COBPEMEH-
HbIMU TPebOBaHUAMU K dHEProd3hdHeKTUBHOCTU
M HaZEXHOCTU, C y4&ToM crneumduku paboTsbl
B CJIOXHbIX YCNOBMAX 3KCrnyataumu, BKItoYas
HU3KOE Ka4yeCTBO NMUTAtOLLEro HanpsXXeHus.

CKBaXXVHHbIMA 3NEKTPOHACOCHLIW arperaTt coctouT
M3 LeHTPOBEXHOro MHOroCTyneH4YaToro Hacoca
MU repMeTUYHOro nepemaTbiBaeMOro aCMHXPOH-
Horo anekTpoasuratens cepun Al coeanHEH-
HbIX MeXAay COOOM XECTKOM BTYNIOYHON My(TON.
XupkocTb noctynaeT 4epes pacrnonoXeHHbIN
MexXJy HacoCoM M 3nekTpoaBuraTenem noaeos,
3aWMLWEHHBIM OT NonagaHusa KPYMnHbIX MeXaHW-
YeCKMX YacTUL, CeTYaTbIM PUTETPOM.

Hacocbl Ciris oTnnyaloTCs yCUNEHHOW KOHCTPYK-
LMen KPUTMYECKM BaXHbIX y3/I0B U fAeTanen, a
Tak>XXe UCMONHEHMEM OCHOBHbIX KOHCTPYKTUBHbIX
3NeMeHTOB U3 Hep)aBelollen CTanu, 4YTo yBe-
NUYMBAET CTOMKOCTb K KOPPO3UU, 3HAYUTENBHO
YyMeHbLUAeT PUCK MeXaHMYECKMX MOBPEXAEHUN U
YBENIMYNBAET CPOK CJTy>KObl HACOCHBIX arperaToB™
— rapaHTUIMHbIN Cpok: 3 roga

— YyCTaHOBJEHHbI Cpok cNyx6bbi: 4 roga

OBJIACTU MPUMEHEHUA

Hacocol Ciris npegHa3Ha4veHbl gis nepekaymBaHus
4Ynctom npecHor (MUTLEBOM M TEXHUYECKON) U
XUMUYECKU aKTUBHOM BOAbl N3 CKBaXWUH U pe3ep-
ByapOB B CUCTEMAaxX MUTbEBOrO M TEXHUYECKOro
BOJOCHAOXEHUSA MPOMBbILWIEHHbIX NMPeanpUaTUini
n obbvektoB XKX, ycTaHOBKax wuppurauum wu
OpOLUEHUNS B CEIbCKOM XO3§INCTBE, B CUCTEMAX
BOJOMOHMXEHUA U [ApeHaxa B TOpPHOPYAHOM
MPOMBbILJIEHHOCTU U NPEeAnpPUATUAX FPaXXAaHC-
KOro CTpOuUTeNIbCTBa, B YCTaHOBKAaX MOBbIWEHMUS
JaBJieHVs 1 aBTOMaTUYeCKOro NMOXKapOTyLUEHUS.

Hacocel Ciris pgonyckaloT Kak BepTUKalibHYHO
YCTAHOBKY (CKBaXXWHbI), TaK U FOPU3OHTaNbHYIO
(émMkocTM, pe3epByapbl, GOHTaHbl, CUCTEMBI
NOBbILEHWNS JaBleHMS) NPU YCNOBUKN YCTaHOBKM
Ha ABuraTesib oxJlaXAatoLWwero Koxyxa.

Ona noaknioyeHMs HACOCOB K 3NeKTPOoCeTU
pekoMeHAayeTCcs MPUMEHATb CTaHUMWU ynpas-
neHust n 3awmuTbl cepurt HMS Control L3 wunn
HMS Control L4.

Hacocbl cepumn Ciris (Cupuc) m3srotaBnmBatoTcs
Ha KpynHenwem B Poccnn npeanpusatum no npo-
M3BOACTBY MOIPY>HbIX CKBaXWMHHbIX HacOCOB —
AO «JlnuHblHacoc» (pynna NMCQ).

TEXHUWYECKUE XAPAKTEPUCTUKU

BHELIHMM AMaMeTp HaCOCHOro arperaTa B Atorimax (Mm)
BHYTPEHHWI AMaMeTp CKBaXWHbI B AroviMax (Mm)
AnanasoH nogay

JAManasoH HanopoB

AManasoH MOLHOCTU 3MeKTpoaBUraTenem
CMHXPOHHAas YacToTa BpalleHu s 3N1ieKTpoaBuraTens
cTeneHb 3alUMThl ANeKTpoaBUraTens

HOMMHaNbHOE HaMnpsXXeHWe NUTaHUS dNeKTPOABUraTeNS
OTKNOHEHWE NUTAIOLLEro HanpsiXeHus

cnoco6 nycka 3neKTpoaBuUraTens

KOJIMYECTBO MYCKOB 3NEKTPOABMUIraTeNsd B Yac

MWHUNMallbHaa CKOPOCTb NOTOKa I'IepeKa‘-WlBaeMOl‘/’l
cpenbl ang oxnaXxaeHua anektpoasurartens

6 (145), 8 (189), 10 (235), 12 (281)
6 (150), 8 (200), 10 (250), 12 (301)
2,5-290 M3/
15-550m
3-130«kBT
3000 o6/mMuH
IP68
3x380B,50T
-15% ... +10%
npsiMon

He bonee 20

0,2 m/c

* anI 3Kcnnyataumn B COOTBETCTBUU C VIHCprKLl,VIeVI W OCHalleHunn arperaTta CTaHLI,MelZ ynpasneHusa 1 3alnTbl



Hacocbl Cnpuc: Obuiee onvcaHune

XAPAKTEPUCTUKWU NEPEKAYNBAEMOWN CPE[bI

® npecHasi Boaa (MMTbeBas, TexHMYecKas)

MepekauynBaemas cpena
® XMMMYeCKM akTUBHas Bofaa (Mopckas, MMHepasbHas)

TemMnepaTtypa nepekavyMBaemMomn cpebl +1... +30°C (onunoHanbHo Ao + 80 °C)
BOJOPOAHbIN Noka3aTtesnb (pH) 5-9,5

copepkaHne TBEPAbIX BKIIOYEHWI MO Macce 000,01 %

pa3mep TBEpPAbIX BKIOYEHWUN 0o 0,1 Mmm

obuwas M1Hepanunsaums (Cyxom ocTaTok) 0o 3 500 mr/n (onumoHansHo Ao 6 000)
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CTPYKTYPA YC/NTOBHOIO OBO3HAYEHUA

Mpumep obo3HayeHus:
CRS 8-25/10-22 X Hpk CRS X - XX /XX - XX X xxx
cepus anekTpoHacocHoro arperarta: Ciris (Cnpuc) T

BHYTPEHHWI AMaMeTp 06cafHOM TpyObl CKBaXWHbI, AtoviMbl (1 atorimM = 25,4 mm)

HOMWHanbHasa nogaya, m3/y

KOnn4yecrteso CTyI'IeHel;l Hacoca

HOMMUHaJIbHaa MOLWHOCTb 3neKTpoaBurartens, KBT

X- Bepcna gna nepekavykm XxmumMmm4yeckm aKTUBHOM BO/bl

MaTepuanbHOe UCMoNHeHMe: HPK — HepXXaBetollee paboyee koneco
HpPO — HepXaBgeloLMe paboymre opraHbl (paboyee Koneco, HanpaesAOWMN annapar)




MorpyXHble ckBaxuHHble Hacocbl cepum Ciris (Cupuc)

KOHCTPYKTUBHbBIE OCOBEHHOCTU
N NMPENMYLLEECTBA

HacocHasg 4yactb

1. BCTpOEHHbIN oOpaTHbIN KnanaH CcHUXaeT
PUCK MOBPEeXAEeHUsi Hacoca Npy rMapaBanyec-
KOM yfape

2. Kopryca cTyrneHen N3roToBfieHbl U3 TONCTOC-
TeHHOWN Hepxasetowen Tpyobl (12X18H10T).
OTO NpMAAET KOHCTPYKLMU XKECTKOCTb, 3aLu-
LaeT HacocC OT NOBPEXAEHUN NP YCTaHOBKE
B CKBaXVHy W npeAoTBpallaeT KOppO3uio
KOPMYyCHbIX AeTanemn

3. CTsXKM Hacoca WM3roToBeHbl U3 HepXXaBelo-
wew ctanu mapkm 12X18H10T

4. TMnactmaccoBble pabouyme Konéca HacoCoB
TUnopasmMepoB 6 1 8 AONMOB MMeIOT 3ana-
TEHTOBAHHYIO KOHCTPYKLMIO C apMUpPOBaHNEM
HepXaBelolen CTanbilo, YTO 3HAYUTENIbHO
MoBbIWAeT MX MPOYHOCTb. Paboume Konéca
Tunopasmepos 8, 10 u 12 AKMMOB BbINON-
HEeHbl N3 Hep>KaBetoLLen CcTanu

5. Pabouue konéca HacOCOB MMeIOT rmapaBInye-
CKYO pa3rpy3Ky OT OCEBOM CUJIbl MPU NMOMOLLM
00paTHbIX MMMNENNEePOB, YTO MO3BONAET 3Ha-
YNTENIbHO CHU3UTb Harpy3ky Ha OCeBOW Mopj-
LUMMHWK 3NeKTPOoABUraTens u yBenmymTb CPOK
ero 3KcnyaTauum

6. Wcnonb3oBaHbI BOCbMUIrpaHHbI€ NOALLUNMTHUKHA
Anda nyywero oteoa necka

7. Pabouuve konéca u HanpasnsoLwWwue annaparsl
HacocoB gMameTpom 6, 8 AlOMMOB U3roTae-
INBAOTCA M3 BbICOKOKAYECTBEHHOW MacT-
Maccobl. [Ins HacocoB AnameTpoM 8 AoMMOoB
BO3MOXHO WCMONIHEHNE C pabouynmm Koné-
caMu U3 HepXKaBetolen ctanu. [ns Hacocos
¢ nopadyen 100 mM3/4 1 Bblle HAacOCHas 4acTb,
BKJIloYas paboume Konéca M Hanpasnswowme
annapaTtbl, M3roTaBfMBaETC MOJIHOCTbIO U3
Hep>kaBeloLLen cTanum

8. Ban Hacoca M3rotoBneH U3 HepXXaBetowemn
ctanu 20X13

9. BcTpoeHHbI PUNbLTP Ha BXoge MpepoTBpa-
WwaeT nonajaHne KpynHbIX MexaHU4eckKnx
YyacTuL, B Hacoc




CBOPOYHbIN YEPTEX
HACOCHOWN YACTU
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bont

Warnba

Crsaxka

Ban

LWnoHka

Konbuo npyxuHHoe
KnanaH

Konbuo

KonbLo ynnotHuTenbHoe

. NaTpybok HanopHbI
. Konbuo

. Konbuo

. bonTt

. Warba

. Warba

. MopgwunHuk

. Konbuo

. OTBOZA NOALWNMHUKOBLIN
. Konbuo

. Btynka pacnopHas

. Koneco pabouyee

. Onadparma

. YnnoTHeHue Koneca

. Kpbliwka gnadparmel
. Brynka

. OTBOA NONATO4YHbIN
. ®naHey, 3a60pHbIN

. ®unbeTp

. WnoHka

. MydTa

Hacocbl Cnpuc: Obuiee onvcaHune




MorpyXHble ckBaxuHHble Hacocbl cepum Ciris (Cupuc)

KOHCTPYKTUBHbBIE OCOBEHHOCTU
N NMPENMYLLIEECTBA

dnexkTpopgBuratens JAl

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

MNeckooTOOMHMK 3alLMLLAET MOMOCTb TOPLO-
BOrO YMNOTHEHMS OT NonagaHus necka

BHyTpeHHssi nonocTb 3nekTpopBuratens
N30/IMpOBaHa OT MepeKayMBaeMon BOfAbI
NPy NOMOLLM TOPLIOBOTO YMOTHEHUS

PagmnanbHble NOAWUMHUKN MMeEIOT cnmpanb-
Hbl€ KaHaBKW Ona ynyydyweHua yCJ'IOBVIﬁ CMa3Ku
M WN3rotoBneHbl N3 COBPEMEHHOINO0 KOMIMO-
3UTHOIo MaTepumana

BHYTpeHHsIA MONOCTb  3NeKTpoABUraTens
3anonHeHa BOAHbIM pPacTBOPOM, AOMycKa-
oMM KOHTAKT C MUTbEBOM BOAOWN. AHTUD-
pU3Hble CBOWCTBA pacTBopa MO3BONSAIOT
XPaHUTb 3MIeKTpoABMUraTeNnb Npu Temnepa-
Type po -30 °C

OOMOTOYHbIN NPOBOJ C BbICOKOTEMMEpPATYp-
HOWM n3onaumen co cTomkocTbio ao 100 °C

«bennuba  knetka» poTopa U3roToBNEHa
n3 Meau, YTo yBenuumBaeT 3(PeKTUBHOCTb
N HafEXHOCTb B CPaBHEHUM C 3NeKTpoaBUra-
TensiMu C aloMUHUEBLIM POTOPOM

YBenunyeHHasi AfiIMHa ctatopa u poTtopa ynyy-
LaeT YCNOBUS OXNAXAEHUS SNeKTpoaABUraTens

DneKTpOoTEXHUYECKME MapamMeTpbl 31eKTpo-
ABuratene paspaboTaHbl C y4ETOM BO3MOX-
HOW pPaboTbl MPU MUTAIOLEM HAMPSXEHUN
HW3KOro KayecTBa

Ban anekTpoaBuratens U3rotoBsieH U3 Hepxa-
Betowewn ctanm 20X13

OOpaTHbI OCeBOM MOAWWUMHUK MpPeaoTB-
pawaeT obpaTHoe nepemelleHMe poTopa
3NeKTpoABUraTens 1 Hacoca NMpu HewwTaTHOM
paboTe 1 TpaHCNOPTMPOBKE

OceBoli noawnnHMK "3 CoBpeMeHHOoro noJin-
MepHOro martepmuana paccimMTtaH Ha BoCnpua-
TUe 3Ha4YnUTENbHbIX OCEBbIX HAarpy3sok

Pe3nHoBas mMembpaHa KOMMeHcupyeT Tep-
MUYeckoe paclimpeHre XUAKOCTU BHYTPU
aneKTpoABuraTens npu paborte

Mo TpeboBaHWIO 3aKasumka MpPeaycMOTPeHa
yCTaHOBKa JaTyuka TemnepaTtypbl OOMOTKU CTa-
Topa.




CBOPOYHbIN YEPTEX
SNEKTPOABUrATENS AAN
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KonbLo ctonopHoe
Kpbiwka gnadparmsl
Ovadparma

BuHT

Wanba

OHuwe

BuHT

lWarnba

MoansATHUK 0OpaTHbIN

. KonbLo pesnHoBoe

. WnT nogwmnHmMKa HUXHNIM
. Konbuo ynopHoe

. Konbuo ctonopHoe

. Bknapgbiw

. Mpobka

. Konbuo pesnHoBoe

. WnT noglumnHmMKa BEpXHUI
. lWanba

. Kpbiwka canbHMKa

. BuHT

. Warba

. MeckooTboOMHMK

. YNNoTHUTENDb WNUNbKU
. YnnotHeHue TOpLEeBOE
. Konbuo pesnHoBoe

. Tavika BbIBOgHaA

. Anck BbIBOOHOM

. YNnoTHUTenb BbIBOLOB
. fanka

. Wnwuneka

. KonbLo ctonopHoe

. Konbuo ynopHoe

. Cratop

. lUnoHka

. Potop

. Konbuo NOCT 13942

. MNaTa

. MopnaTtHukK

. BUHT onopHbIn

. KoHTpramka

. BuHT

. WnoHka

. MnactmHa

Hacocbl Cnpuc: Obuiee onvcaHune




MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

KOHCTPYKTUBHbBIE OCOBEHHOCTU

CUPNC 6
— MakcimanbHbIv gnameTp: 145 mm (6 grorimoB)

— Pabouue konéca n HanpaensLWMe annapatbl
N3roTOBJIEHbI U3 BbICOKOKAYeCTBEHHOW MNacT-
Macchbl

— 3anaTeHTOBaHHas KOHCTPpYyKUMNAa apMnpo-
BaHHOIoO Hep>KaBe|ou.|,el7| CTanbto pa60qero
KoJiecCa yBenM4nBaeT ero npo4HoOCTb

CNPUC 8
— MakcmanbHbii gnameTp: 189 mm (8 gromoB)

— Pabouue konéca n HanpasnsoLWe annaparbl
N3roTOBMIEHbI U3 BbICOKOKA4YeCTBEHHOMO CTeK-
nonnacrtunka

— 3anaTteHToOBaHHas KOHCTPYKLUNA apMUPOBaH-
HOro Hep>KaBe|ou.|.e|7| CTanbto pa60l-|ero Koneca
yBE€JINYMBAET €ro npo4HOCTb

MATEPUAJIbHOE NCMOJIHEHWNE

— BO3MOXHO M3rotoBNeHMe HacoCoB CO LITaM-
NMOCBapPHbLIMW PaboYNMM KONECaMU U3 HepXKa-
BeloLlen ctanu

CcnPnC10
— MakcnmanbHbIn gnameTp: 235 mm (10 gronmos)

— Pabouune konéca u Hanpasidowmne annapartbl
M3roToBNE€HbI U3 Hep)KaBEIOLLI,eﬁ CTannm

CNPNC 12
— MakcnmanbHbIn gnameTp: 281 mm (12 aronmoB)

— Paboune konéca 1 HanpasnaoLLMe annaparhl,
a Takxe BaJlbl Hacoca, ABuraTenisi, KOpnychl
CTyrneHeln Hacoca U3roTOBMIEHbI U3 HepXXaBe-
loLLLeN cTanm

HacocHasi 4actb dnekTpoaBurartesb
Moqent Hanpasnsiowun WnTb!
Hacoca
PaGouee koneco annapart Kopnyc Ban Kopnyc R T e
CRS 6-4
CRS 6-6,5 nonuvep,
CRS 6-10 apMMPOBaHHbIN nonumep
HepXXaBetoLen
CRS 6-16 cTanbo
CRS 6-25
nonumep,
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PEKOMEHOALUN MO NOABOPY

HACOCOB CUPUC

Hacocbl Cnpuc: PekomeHaaLumm no nogbopy

NHbopmauums, cofepallanca B JaHHOM pasgerne,
Nno3BonnT 3pheKTUBHO 3KCMNyaTMpoOBaTb CKBa-
KMHHbIE HACOChl, 3HAYUTENBHO COKPATUTL KOMU-
YeCTBO BbLIXOAOB W3 CTPOd, a Takxe un3bexarb
Hanbonee xapakTepHbIX oWMOOK MNpu BbIOOpE,
MOHTaXe W 3KCMyaTaLMm HacOCHbIX arperaTos.

OCHOBHbIE XAPAKTEPUCTUK HACOCOB

CncTemMa BOLOCHA0XEHMS COCTOUT U3 MHOXECTBA
3NeMeHTOB, Cpeau KOTOPbIX BbIAENAOT Hacoc,
TpyOonpoBopa, 3anopHO-perynupytoLlyio apma-
Typy, pesepByapbl U Gaku. OT cornacoBaHHOC-
TV pPaboTbl 3TUX OCHOBHbIX 3/IEMEHTOB 3aBUCUT
3(pheKTUBHOCTb U HAAEXHOCTb PaboThbl CUCTEMBI
BOAoOCHabXeHus B Lenom (Puc. 1).

OCHOBHbIMU XapakTepunucrmkaMmn Hacoca, npeacraB-
nAarowmmMm ero pa60Lw|e napaMeTpbl, ABNAIOTCA:

— HarnopHasi xapakTepucTnka Hacoca (Q-H xa-
paKkTepucTMKa) —3aBMCMMOCTb Hanopa Hacoca
OT ero nopauu;

— 3aBUCMMOCTb MNOTPebnaeMon MOLLHOCTHU
oT nogauu (Q-P xapakTepucrtunka). Anga MHo-
rocTyrneH4aTbIX HACOCOB AaHHasA xapakTepuc-
TMKa MOXeT ObITb yKasaHa Kak Afis Hacoca
B LLesIoM, TaK U A5 OAHOM CTyMNeHw;

— 3aBucumoctb Kl ot nogaum (Q-r] Xapak-
TepUCTnKa) — nokasbiBaeT KOIDDULNEHT Mno-
JIe3HOrO AEeNCTBUS CTYMEHU C Y4ETOM MoTepb
B 0OpaTHOM KJianaHe 1 Ha Bxofe B Hacoc.

H HanopHas LA
XapaKTepucTmka
'
= Paboyas Touka r
— I B W | A
~ L] [ r
H pab. m XapakTepucTmkal——
/ [ ;Hacoca -
XapakTepucrtmka /
cetu — N
¢ Z— N
! -—
H(TaT.
¢ O,7Q pab. QpaB. 1 ,2Qpa6. Q
Paboyas obnactb
Kna 3
Hacoca :
rlpaG.
2] Motpebnsiemas Pz
2 MOLLHOCTb Hacoca
PzpaG.
0,7Qpss. Q6. 1,2Qpss. Q

Puc. 1. XapakTepucrrka Hacoca 1 cetu
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XAPAKTEPNCTUKA CETU
N PABOYAS TOYKA HACOCA

XapakTepucTvKa ceTu nokasbiBaeT 3aBUCUMOCTb
eé rmapaBnnYeckoro CornpoTMBEHMsa OT pacxoda
XUAKOCTU C Y4ETOM CTaTUYECKOM COCTaBNSAOLEN
— BbICOTbI NOAbEMA U AABNEHUSA [0 U NOocne Haco-
ca. NoHsATUe ceTn BKIItOYaET B ce0s COBOKYMHOCTb
pe3epByapoB, TpyOOMNPOBOAOB, 3aMOPHO-Perynn-
pytowen apmMaTtypbl, GUILTPOB, Yepes KoTopble
NPOXoAuT XMAKOCTb A0 Hacoca M OT Hacoca Ao
notpebutens. Kaxapii U3 3TUX 3neMeHToB obna-
JaeT CBOMMW MMAPaBNMYECKUMUN XapaKTepucTu-
Kamu, BMecTe NnpeacTaBasiowmmMm cobor obuyio
XapaKTepUCTUKY CETU.

S PeKTUBHOCTL HacOCHOIro 0bopyaoBaHUs B Nep-
BYlO o4yepefb OrnpepensieTcs ero npaBuiibHbIM

nof6opoMm, NPOBEeAEHHbLIM C yY4ETOM BCEX OCODEH-
HOCTeN TexHonoruyeckoro npotecca. MosTomy
OCHOBOW 3Hepro3hdeKTUBHOrO UCMONb30BaHNS
HacoCHOro 0bopyoOBaHUSA SABNSAETCS COrnacoBaHue
XapaKkTepuUcTUK Hacoca U ceTu, To ecTb obecrne-
YyeHue paboTbl Hacoca B pexume, Mpu KOTOPOM
paboyasi Touka HaxopuTca B pabouelnt obnactu
XapakTepUCTMKKM Hacoca (Puc. 2).

OOHMM U3 OCHOBHbIX TpeboBaHMI Npu noabdope
Hacoca sBngeTca obecneyeHue ero paboTsl B pa-
Ooyem gmnanasoHe (paboyer obnactu), nexauiem
B npepenax 70...120 % oT HOMWUHANbHOW NoAauMN.

HaxoxpeHne paboyen Toukn B JaHHOM obnactu
obecneynBaeT paboTy Hacoca ¢ MakKCUMasbHbIM
KMNJA. BoinonHeHue 3Toro TpeboBaHus no3sonseT
3KCMlyaTMpPOoBaTh HaCOChl C BbICOKOWN 3 eKTUB-
HOCTbIO 1N HAJEXHOCTbIO.

Pabouas Touka

H XapakTepucTuka
Hacoca
r XapakTepucTuka
HHacoca CcnCTemMbl
= — |
o
e~z 3 4 £
+0,00 T
h Pabouunit guanasoH
Hacoca
5
=
z 5
§ = =z T
Il I
T
4 v
— _
CTaTuyecknin ypoBeHb
JdHaMn4yeckuin ypoBeHb
0 QHacoca Q
s /1 Kna
(V]
9] . XapakTepucruka
b 1 - CKBaXXMHHbIN Hacoc Kna
= 2 - CTaHuMs ynpaBneHns 1 3amThbl
g 3 - MaHomeTp Kng
8- 4 - 3apBUXKa Hacoca
c 5 - OTKpbITHIN Bak
g 6 - PUNLTP CKBaXMHbI
C
QHacoca Q

Puc. 2. Cxema YCTaHOBKW CKBa>XXMHHOIO Hacoca, XapakTepUCTUKN Hacoca N CeETU



Hacocbl Cnpuc: PekomeHaaLumm no nogbopy

NMOCNEAOBATEJSIbHOCTb NOABOPA HACOCOB

NcxopHble paHHble 1. DnameTp 00CcagHOM KOMOHHbI TPYO CKBaXXMHbI;

McxomHbIMU AaHHBIMKU Ans BbibOpa Hacoca siB- 2. CTaTM4eck1n ypoBeHb BOAbI B CKBaXMHE;

NnAalTCcAa Tpe6yeMb|e 3Ha4YeHna nogadn U Harnopa, 3. ,El,e6eT CKBa>WHbI;
a TakKXe cBejeHud, npueeaeHHble B Mnacnopte
CKBa>XWUHbI U NMOJNTy4€HHbIE B pe3yJibTaTe 3aMEPOB:

4. luHaMn4yeckuii ypoBeHb BOAbl B CKBaXUHe,
COOTBETCTBYOWMI febeTy CKBaXMHbI;

5. MyOurHa ycTaHOBKW PUNLTPOBANIbHOM KOMOHHbI;

6. XMMUYECKUIA CcOoCTaB BOAbl U codepXaHue
MeXaHU4Yeckux npumMmecen.

Jtan 1. OnpegeneHne guameTpa Hacoca

[JurameTp Hacoca JoNKeH COOTBETCTBOBATL BHYTPEHHEMY AIMaMeTpY CKBaXKUHbI C COXpaHEHUEM OnpeaeneH-
HOro 3a30pa MeXxay KoprnycoM Hacoca 1 obcagHom Tpybon (Tabnuua 1).

Tabnuua 1. CooTBeTCTBME AMaMeETPOB 06CaAHbIX KOJIOHH M AMaMeTPOB HAaCOCOB
BHyTpeHHUN guameTp oGcapHoM TPYObl, HE MeHee, MM 102,5 125 150 199 249 301

Tunopa3mep Hacoca 4" 5" 6" 8" 10" 12"

dtan 2. OnpepeneHve NPon3BOANTENbHOCTN Hacoca
Tabnuua 2. OnpepeneHvie NPON3BOANTENBHOCTM Hacoca
@, oonm 4" 5" 6" 8" 10" 10,12" 12"

Q MYy 1525 4 65 10 4 65 4 65 10 16 25 16 25 40 65 65 100 120 200 160 210 250

dnekTpoHacoC Ans CKBaXMHbl HeobxoAuMmo noAbupaTb TakMM obpa3oMm, 4YToObl AebGeT CKBaXMHbI
npeBbIllan HOMUHaMNbHYIO NoAavy Hacoca He MeHee YeM Ha 25% (Tabnuua 3).

Tabnuua 3. Beibop npomnsBogmTenbHocTK (Nogayun) Hacoca CUPUC B 3aBUCMMOCTM OT iebeTa CKBaXUHbI

DebGet NpousBoanTeNLHOCTL Hacoca, M3 /uac
CKBaX>XUHbI,
M3 /yac 1 2,5 4 6,5 10 16 25 40 65 100 120 160 210 250
1.3....3 *
3.....5 * *
5......8 * * *
8.....12 * * * *
12.....20 * * * * *
20.....30 * * * * * *
30.....50 * * * * * * *
50.....80 * * * * * * * *
80...125 * * * * * * * * *
125...150 * * * * * * * * * *
150...200 * * * * * * * * * * *
200...260 * * * * * * * * * * * *
260...350 * * * * * * * * * * * * *
350...450 * * * * * * * * * * * * * *

1"
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31an 3. OnpepeneHue TpeGyeMoro Hanopa Hacoca

MapameTpbl, NpuY KOTOPbIX OyaeT paboTaTb Hacoc,
TO eCTb ero paboyasi Touka, ornpeaensoTcs napa-
MeTpamu ceTu (CMCTeMbl BOJOCHAOXEHNS):

een (Q) = N, + 1, (Q)

XapaKTepVICTMKa ceTn CcKknagbiBaeTca U3 AOBYX
CcoCTaBAOWNX: CTaTU4eCcKkom u ,ﬂMHaMMHeCKOﬁ.

CraTuyeckasi COCTaBnsiloWas B 3aBUCMMOCTM OT
CXeMbl YCTAaHOBKW OMpefensieTcs reoMeTpuU4eckon
BbICOTOW MogbEMa BOAbl OTHOCUTENBHO AUHAMMU-
YecKoro YpPOBHSI CKBaXWHbl U TFeOMETPUYECKON
BbICOTOW NpUEMHOro pesepsyapa. B ciyyae, korga
Hacoc paboTaeT Ha MHEBMOTMAPABANYECKMIA Bak
unm cOopHbIN BOJOBOA, HEOOXOAUMO YYUTLIBATbL
NpPOTUBOAABNEHME B CUCTEME.

B 3ToM cniyyae ctaTuyeckas coctaBnsitoLas Xxapak-
TEPUCTUKM CETU PacCHMUTbIBAETCA MO CrneayoWwmnm
dopmynam:

pﬁaxa
hcm. - HduH. + Hzeo. +
pP-g
roe
HWH = ,D,MHaMVILIeCKMVI YPOBEHb CKBaXWHbI, M

H__ - BbICOTa OT yCTbA CKBaXMWHbI 10 MaKCM-
MaJIbHOrO YPOBHS BOAbI B HAMOPHOM
€MKOCTU NN [0 CaMOW BbICOKOW TOYKU
TpybonpoBoaa npu ceob6oaHOM
U3NunBe, M

Ps...— HAasneHve B bake, MNa
(1 krc/em? = 98,067kMa)
p — NNOTHOCTL BOAbI, 998 Kr/m3
g — yckopeHwue cBobofHoro nageHus, 9,81 m/c?

Ona 6aka, Haxogswerocs nog aTMochepHbIM
AasneHvem p,. = 0.
aKa

JVHaMnyeckmin ypoBeHb CKBaXUWHbI onpeaenseT-
csl no opmyne:

H,=H_ +S

oun.
roe

S —NOHMXeHne  YypOBHA MO
yaenbHoro gebeta, m

rpaguky

Hﬂ— CTaTUYeCKnMn YpPOBE€Hb CKBaXWHbI, M

JMHamMMyeckass COCTaBRAOWAA XapaKTepucTukm
CceTn onpegensieTca notepsMM Harmopa B TpyoOo-
NpoBoJe U UMeeT BUJ, KBaApPaTUYHOM 3aBUCMMOCTH:

h,, (Q)= k-0

roe

k — KO3 DULMEHT, 3aBUCAWLMN OT MNoTepb
no pJiIHe TpybonpoBoaa U MeCTHbIX COMNpo-
TUBNEHUN (3aABUXKMW, KONleHa, KnanaHbl,
nepexogHuKM 1 T.N.). Ha rpadwuke gaHHas
3aBMCMMOCTb M300paxaeTcs B BUAe na-
pabonbi.

MNotepu Hanopa hmm onpegensatoTca no popmyne:

hdum= h IOO.Ldem./lOO +Ah

roe

h,,, —nNoTepu no aAnuHe Tpybonpososa
Ha 100 M TpyObl, M

L.~ PaKTMyecKas AnvHa TpyGsl, M

Ah — BENUYMHA MECTHbIX NMOTEPb, M

BennunHa mecCTHbIX noTepb B 3aBUCNMOCTU
OT pacxoga NpmMBoAUTCA B CNpaBOYHUKaX U IKC-
ﬂﬂyaTaLl,VIOHHOVI OOKyMeHTauMn Ha 3anopHOo-

perynupytoLyio apmatypy.

BenvumHbl NoTepb Hamopa no AnnHe Tpybonpo-
BOAOB pasfinyHoro gvameTpa Ha 100 M AnuHbI
(h,,) W3 PasnMYHbIX MaTepuanoB Takxe coaep-
XKaTCs B CNpaBOYHMKAX.

B Tabnuuax 4 u 5 (ctp. 13 n cTp. 14) npuBeaeHsl
JaHHble O MOTepsiX U CKOPOCTAX ABUXEHUS BOAbI
B TpybonpoBojax M3 Hanmboree pacnpocTpaHeH-
HbIX MaTepuanos.

MpyM HEBO3MOXHOCTM oOMpefennuTb MoTepu
no AnvHe [Ansi ceTel MPOCTON KOHdbUrypauum
(Hanpumep, Hacoc - pesepByap) Tpebyembii
Hamop Hacoca MOXHO B3siTb Ha 5% Oonble
CYMMbl IMHAMMUYECKOTO YPOBHS BObl B CKBaXUHE
W BbICOTbI MOABbEMA BOJbl Haj, YPOBHEM OTMETKM
YCTbsl CKBaXWUHBbI.

Takum obGpa3omM, onpeaenvs 3Ha4YEHUS BCEX COC-
TaBNAOWMX XapPaAKTEPUCTUKN CETU AN Pasnuny-
HbIX 3HAYEeHMI NoJaYN Hacoca, MOXHO MOCTPOUTL
HamMopHYO XapaKTePUCTUKY CUCTEMDbI:

d,,(Q)=h,+h,,(Q)

3Has TpebyeMblIii HaMop, B COOTBETCTBUM C 3Tanamu
1-3 MOXHO onpefenuTb MofeNlb Hacoca, COoT-
BETCTBYIOLLYIO NMapaMeTpam CUCTEMBI.



Hacocbl Cnpuc: PekomeHaaLumm no nogbopy

Ta6nuua 4. BennunHa notepb Hanopa no AfIMHe AJis cTanbHbIX TPy6onpoBoaoB

BepxHue 3HayYeHuns - CKOPOCTb MOTOKA XUAKOCTU B M/CeK, HNXHME 3HaYeHUS - MOTepU Harnopa B MeTpax
Ha 100 m npsmon Tpy6sl.

M /4 n/mMuH n/cek 33,5x3,2 42,3x3,2

1

1,6

2,5

35

6,5

10
12
16
20
25
30
35
40
50
65
80
100
120
140
160
180
200
220
240
260
280

300

Pacxop,

16,67
26,67
33,33
41,67
50,00
58,33
66,67
108
133
167
200
267
333
417
500
583
667
833
1083
1333
1667
2000
2333
2667
3000
3333
3667
4000
4333
4667

5000

0,28
0,44
0,56
0,69
0,83

0,97

YCNoBHbIN NPoxofHo anameTp / HapyXXHbI AUaMeTp * TOMLUMHA CTEHKM / BHYTPEHHWUIA AnaMeTp, MM

dN 25 dN 32
27,1 35,9
0,48 0,27
1,91 0,48
0,77 0,44
4,63 114
0,96 0,55
7,08 173
1,20 0,69
10,85 2,63
1,44 0,82
15,40 3,72
1,69 0,96
20,74 4,99
1,93 1,10
26,86 6,44
3,13 1,78
69,25 16,39
3,85 2,20
104,10 24,54
2,74

37.92

3,29

54,18

4,39

95,38

dN 40
48x3,5
41,0
0,21
0,25
0,34
0,59
0,42
0,90
0,53
1,36
0,63
1,91
0,74
2,56
0,84
3,30
1,37
8,34
1,68
12,45
2,10
19,19
2,52
27,38
3,37
48,07
4,21
74,53
5,26
115,71

dN 50
60x3,5
53

0,20
0,17
0,25
0,25
0,31
0,38
0,38
0,54
0,44

0,71
0,50
0,91
0,82
2,28
1,01
3,39
1,26
5,19
1,51
7.38
2,01
12,88
2,52
19,88
3,15
30,76
3,78

44,00

4,41
59,59
5,04
77,53
6,30
120,48

dN 65
76x3,5
69

0,19
0,1
0,22
0,15
0,26
0,19
0,30
0,25
0,48
0,61
0,59
0,90
0,74
1,37
0,89
1,94
1,19
3,36
1,49
5,17
1,86
7,96
2,23
1,34
2,60
15,32
2,97
19,89
3,71
30,80
4,83
51,63
5,94
77,80
7,43
120,99

dN 80
89x3,5
82

0,18
0,08
0,21
0,1
0,34
0.26
0,42
0.38
0,53
0,58
0,63
0,82
0,84
1,41
1,05
2,16
1,31
3,31
1,58
4.70
1,84
6.33
2,10
8.20
2,63

12,68
3,42
21,19
4,21
31,86
5,26
49,47
6,31
70,92
7,36
96,23
8,42
125,38

dN 100
108x3,5
101

0,23
0,09
0,28
0,14
0,35
0,21
0,42
0,29
0,55
0,50
0,69
0,76
0,87
115
1,04
1,63
1,21
2,19
1,39
2,84
1,73
4,36
2,25
7,26
2,77
10,89
3,47
16,87
4,16
24,13
4,85
32,70
5,55
42,56
6,24
53,71
6,93
66,16
7,63
79,91
8,32
94,95
9,01
111,29

dN 125
133x4,5
124

0,18
0,05
0,23
0,08
0,28
0,11
0,37
0,18
0,46
0.27
0,58
0,41
0,69
0,58
0,81
0,78
0,92
1,01
1,15
1,54
1,50
2,55
1,84
3,81
2,30
5.88
2,76
8.39
3,22
11,35
3,68

14,75
4,14

18,59
4,60

22,87
5,06

27,60
5,52

32,78
5,98

38,39
6,44

40,45
6,90

50,96

dN 150
159x4,5
150

0,19
0,04
0,25
0,07
0,31
0,11
0,39
0,16
0,47
0.23
0,55
0.30
0,63
0,39
0,79
0.59
1,02
0,97
1,26
1,45
1,57
2,22
1,89
3,17
2,20
4,27
2,52
5,54
2,83
6,97
3,14
8,57
3,46

10,33
3,77

12,26
4,09

14,35
4,40

16,60
4,72

19,02

dN 200
219x5
209

0,20
0,03
0,24
0,04
0,28
0,06
0,32
0,07
0,40
0,11
0,53
0,18
0,65
0,27
0,81
0,42
0,97
0,59
1,13
0,79
1,30
1,02
1,46
1,28
1,62
1,57
1,78
1,89
1,94
2,23
2,11
2,61
2,27
3,01
2,43
3,45

13
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Ta6nuua 5 . BennurHa notepb Hanopa no AnvHe anas NaacTMaccoBbIiX TPyGonpoBoaos

BepxHue 3Ha4YeHNs - CKOPOCTb MOTOKA XUAKOCTU B M/CEK, HUXHME 3HaYeHUs - NOTepn Hanopa B MeTpax
Ha 100 M npsmon Tpy6sl.

Pacxop, Hapy>XHbI AviameTp * TONLUMHA CTEHKMN / BHYTPEHHWUIA AVaMeTp, MM
W/ n/ n/ 25x2,8 32x3,0 40x3,7 50x4,6 63x58 75x6,8 90x8,2 110x10,0 125x11,4 140x12,7 160x14,6 180x16,4 200x18,2

MuH cek 194 260 326 408 514 614 736 90,0 102,2 114,6 1308 147,22 163,6

094 052 033 0,21
7271 19 0,65 0,22
1,50 084 053 034 0,21

1 16,67 0,28

1.6 26,67 044 179, 438 149 051 017
1,88 1,05 067 042 027 019
2 3333 056 636 651 221 076 025 011
235 131 083 053 033 023
2,5 4167 069 3917 968 3290 113 037 016
282 157 1,00 064 040 028 020
3 5000083 5495 1337 454 156 052 022 0,09
329 1583 1,16 074 047 033 023
35 5833 097 7494 1758 597 2,05 068 029 012
4 6667 111 376 209 133 08 054 038 026 0,17
67 111 9016 22,28 757 259 086 037 016 0,06
65 108 1g1 611 340 216 138 087 061 042 028 022
: 81 21334 5272 1790 613 204 087 037 014 008
8 | 133 222 419 266 1,70 107 075 052 035 027 022
. 76,20 25,88 887 294 126 053 020 041 006
10 | 167 | 278 523 333 212 134 094 065 044 034 027 021
: 1320 38,44 1317 437 187 079 030 016 010 005
12 | 200 | 333 628 399 255 161 113 078 052 041 032 025 0,20
: 156,43 5312 1820 6,04 259 109 042 023 013 007 004
16 | 267 | 444 532 3,40 214 150 104 070 054 043 033 026 021
: 88,50 30,32 10,07 431 181 069 038 022 012 007 004
50 | 333 | 5.56 6,66 425 268 18 131 087 068 054 041 033 026
. 131,48 45,05 14,96 6.40 269 103 056 033 017 010 006
55 | 417 | 6.9 531 335 235 1,63 1,09 085 067 052 041 033
. 66,02 2222 951 400 153 084 048 026 015 009
30 | 500 | 833 637 4,02 281 19 131 102 081 062 049 040
: 92,48 30,70 1314 553 212 115 067 036 020 012
35 | 583 | 972 744 469 328 229 153 119 094 072 057 046
: 12157 40,36 17.27 727 278 152 088 047 027 016
20 | 667 111.11 535 375 261 175 135 1,08 083 065 053
: 5115 21,89 922 353 192 11 059 034 020
50 | 833 |13.89 669 469 326 218 169 135 1,03 082 0,66

75,99 32,52 13,69 524 | 2,86 1,65 0,88 050 0,30
870 6,10 424 284 2,20 1,75 1,34 1,06 0,86
121,03 51,80 21,81 8,35 4,55 2,63 1,40 0,80 0,48
7,51 | 522 | 3,49 2,71 2,15 1,65 1,31 1,06
74,87 3152 12,06 6,57 3,81 2,02 1,15 0.70
938 6,53 4,37 3,39 2,69 2,07 1,63 1,32
11,23 46,82 17,92 9,77 5,65 3,01 1,71 1,03

7,83 5724 4,06 3,23 2,48 1,96 1,59

64,70 24,77 13,50  7.81 4,16 2,36 1,43

9,14 6,11 4,74 3,77 2,89 2,29 1,85

85,05 32,55 1774 1027  5.46 3,1 1,88

10,45 6,99 5,42 4,31 3,31 2,61 2,11

107,79 4126 22,49 13,02 6,92 3,94 2,38

7,86 6,10 4,85 3,72 2,94 2,38

50,84 27,71 16,04 853 4,8 2,93

8,73 6,77 5,39 4,13 3,26 2,64

61,29 33,41 1934 1029 5.85 3,53

9,61 7,45 5,92 4,55 3,59 2,91

72,58 39,56 22,90 12,18 6,93 4,19

10,48 8,13 6,46 4,96 3,92 3,17

84,70 46,6 26,72 14,21 8,09  4.88

11,35 8,80 7,00 5,37 4,24 3,44

97,62 53,21 30,80 1638 9,32 5,63

12,23 9,48 7,54 5,79 4,57 3,70

11134 60,68 3513 18,69 10,63 6,42

10,16 = 8,08 6,20 4,90 3,96

68,58 39,70 2112 @ 12,02 726

65 1083 18,06
80 1333 22,22
100 1667 27,78
120 2000 33,33
140 2333 38,89
160 2667 44,44
180 3000 50,00
200 3333 55,56
220 3667 61,11
240 4000 66,67
260 4333 72,22
280 4667 77,78

300 5000 83,33



noasoP rMaPABJIMHECKOIO
AKKYMYJNATOPA

YcTaHOBKa ruppoakkymynstopa (pacwmpurtens-
Horo Oaka) BO MHOMMX cnyyasx npefoTBpallaeT
CNIMLIKOM YacTble BK/OYEHUsI Hacoca B npoLecce
ero 3KcniyatauMm U CHUXaeT BO3[eNCTBUe
rmapoynapoB. TeM caMmbiM ONTUMU3UPYETCS SHEp-
ronotpebnieHne Hacoca, CHWXAeTCs ero WU3HOoC,
NMOBbILIAETCS CTabMNBHOCTL Hamopa.

CylecTBYIOT pasnuyHble MeToauku nopbopa
ruppoakkymynatopa. MHorve npousBoguTen
rMAPOaKKYMyNSaTOPOB rMpeafiaraloT CBOW Mpor-
paMMbl nogbopa obopynoBaHus. OgMH U3 MeTo-
[OB nopbopa rmapaBanNyeckoro akkymynstopa
npueeséH B CHulM 2.04.01-85 «BHyTpeHHUN
BOJOMNPOBOJ U KaHanM3auus 3qaHumn».

Moabop rmapoakkyMynsTopa — 3TO ClOXHas 3a-
Jaya, Tpebytowwan y4éta MHOXeCTBa (HakTopoB,
TakuX Kak:

— HepaBHOMEPHOCTb NOTPebneHns Boabl;
— HepaBHOMEPHOCTb NOAAYM BOAbI HAaCOCaMy;

— BeNuYMHa perynupyolero obbéma oTHOCK-
TenbHo obbéMma baka;

— [OMNyCTUMOE YWUCNO BKJIIOYEHUA HACOCHOM
YCTaHOBKM B 4ac.

Huxe npuBepeHa meToguka nopbopa obbéMa
rMApPOakKyMynsiTopa, B OCHOBY KOTOPOM MONTIOXEH
MexJayHapoaHbIr meTop, pacyéta UNI 9182.

OCHOBHbIMM napamMmeTpamm aong Bbl60pa ontu-
MaJibHOro obbéma rMApPoaKKyMynaTopa ABNAKTCA:

— MaKCcnMalibHaqa nogayva Hacoca,

- pekomMeHayemMasa 4acTtoTa BKJIIOYEHUMN-OTKIIO-
YeHWI B Yac MCNonb3yeMoro B cucremMme Hacoca,

- HaCTpOVIKa pene pasneHuna, T.e. 3Ha4YeHUA
[AaBJIEHUIN BKJTIIOYEHUSA N OTKITIIOYEHMS HACOCa;

— HavanbHoe AaBfieHVe B BO3AYLIHOWN MONoCTH
rMAPOAaKKYyMyNiaTopa AOJIKHO ObiTb MeHblue
LABNEHUs BK/OYEHMS Hacoca MWUHUMYM
Ha 0,5 at™m. (1 aTM.x1Krc/cm?).

B maHHOM mMeToaMKe 3HaYeHUs JaBneHu bepyTcs
B aDCONIOTHbIX BENTMYMHAX, MO3TOMY K 3Ha4YEeHUsM,
M3MepsieMbiM MaHOMeTPaMu U30bITOYHOro AaB-
neHus, npubaensetcsa 1 aTm.

Hacocbl Cnpuc: PekomeHaaLumm no nogbopy

OnTyManbHbIN 06BEM rMAPOaKKYMYNISTOPa PaBEH:

(p,.)(p.)

v,y =165 Lo,

a (H)mwz_ p@m. )' pweMﬁ

roe
V., —0bBbEM rmapoakkymynartopa, n

a —4acToTa BKITIOYEHUIN - OTKIOYEHUIM B Yac
NCMOMb3yeMoro B CUCTEME Hacoca

Q... —MaKcMmanbHas nogaya Hacoca, I/MuH
P, —AaBneHWe BKIOYEHWA Hacoca, aTMm
P__ - naBneHWe OTK/IIOYEHNS Hacoca, aTM
P, .usp— Ha4anbHoe faBneHve B BO3[YWHOM
MoNOCTU rMApoaKKyMynsaTopa, aTm

BbluMcneHHas BenMyMHa onTUManbHOro obbEéma
rMAPOAKKYMynaTopa OKpyrnseTcsi B 0onbLuyto CTo-
poHy Ao Gnuxarwero no obbEMy TMNopasmMepa
npuodopa.
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

TPEBOBAHUA K YCTAHOBKE HACOCOB
B CKBAXXWUHE

B cnyyae, ecnv Tpebyemas nNpou3BOAUTENBHOCTb
Hacoca Bbllle aebeTa CKBaXMHbI, TO HEOBXOAMMO
YCTaHOBUTb JaTYMK Cyxoro xofa. B atom cnyyae
Hacoc OygeT paboTaTb B MepuognyeckoMm pe-
Xume. Mpu 3TOM HYXHO MOMHWUTb, YTO YUCIO
MyCKOB Y UHTEPBanbl MeXAy HUMWN JOMXKHbI COOT-
BETCTBOBATb BeJIMYMHAM, YKAa3aHHbIM B PYKOBOA-
CTBE MO 3KCnyaTaumm Hacoca.

Bo3moXHble pgedekTbl Mpyu MoOHTaxe obcagHoM
KOJOHHbI (HecoocHocTb TpPYO B MecTe CBapkKw,
HMU3KOEe KayecTBO WCMONHEHUsi CBapHOro LWBa,
MUCKpuBRneHne obcalHOM KOJIOHHbI) MOTyT 3aT-
PYAHUTL UNWN CaenaTb HEeBO3MOXHOW YCTaHOBKY
Hacoca. Mpu npoBeAeHUM MOHTaXHbIX paboT
peKkoMeHayeTcs MPOBeCcTU MPOBEpPKY CKBAXWUHbI
[0 rNyOWHbI YCTaHOBKM Hacoca KanMbpom cooT-
BETCTBYIOLLErO ANameTpa.

I'Ile MOHTa)Xe HacocCa HGO6XOJJ,VIMO PyKoBOACT-
BOBaATbCA TpeGOBaHMﬂMM npumnaraeMbiX K HEMY
nacnopTa 1 pyKoBoACTBa MO 3Kcrjiyatauunn.

Onsa crabunbHom paboTbl Hacoca HYXHO, YTOOBI
HamMopHbIN NaTpybOK Hacoca HaxoAucs HUxe

ANHAMNYECKOro YPOBHSA CKBaXWHbl He MeHee,
yem Ha 1 meTp.
YpoBeHb YCTaHOBKM HeobxoauMmo U3MepsTb

OT BXxOfa B HacoC. YpoBeHb YCTaHOBKM Hacoca
Nno HWXXHEMY Topuy 3fieKTpoaBuraTens [OJKEeH
HaxoAmTbCa He MeHee, YeM Ha 1 M Bbiwe punsTpa
CKBaXMWHbl ANna 3aWmMTbl OT MonajaHus necka
B HaCOC M NOBbILWEHHOrO M3HOCa €ro 31eMeHTOB.

OnameTp HanopHoro TpybonpoBoga AOJSIXeEH
ObITb paBeH pa3zMepy HanmopHOro naTpybka Haco-
ca UNM OTIYaThbCsl B OONbLUYIO CTOPOHY. YMeHb-
lweHWne auameTpa BOAOMNOALEMHOM KOMOHHbI
NpMBOANT K YBEJIMYEHUIO MOTEPb Ha TpPeHue,
a ero 3HauyuTesNlbHOe yBeNnYeHne — K pocTy CTou-
MocTn Tpybonpoeopa. Moatomy npu Bbibope
AvamMeTpa HaropHoro TpybonpoBojda HYyXHO
WNCXOAUTb U3 YCJTIOBUSA: CKOPOCTb MOTOKa XUAKOCTU
JonmKHa HaxoauTbes B npegenax 1,5 - 3,0 m/c.

Hreo
=

H wonrax

H
h anm

[unHamnyeckuil ypoBeHb

1™

Nopanop He meHee 1 meTpa

Puc. 3. TunoBble BapnaHTbl yCTPONCTBa Bofo3abopa

1 - CKBaXXMHHbIN Hacoc

2 - CTaHuMa ynpasneHua 1 3almThbl
3 - MaHowmeTp

4 - 3agBuUxKa

5 - DunbTp CKBaXWUHBbI

2

Psaca

Hreo



noasopP HACOCOB

Mpumep Ne1

NcxopHble paHHble

Bopa noaaértca n3 ckBaXwuHbl B BOJOHAMOPHYIO
OalwHio, HaxopsLytocs Ha oTMmeTke +20 M Bbilwe
ckBaxuHbl (Puc. 4). Tpebyemasi nogayva: 40 m3/u.
BbicoTa OT MOBepPXHOCTU 3eMnn [JO BepXHero
ypOBHSi BoAbl B Oake: 15M. balwHsa HaxopguTcs
Ha paccTtosiHnum 100 M OT cKBaXXMHbI. CTaTUYeCKUN
ypoBeHb CKBaxuHbl: 30 M. Mo rpaduky yaens-
Horo gebeta npu nopadve 40 M34 MOHMXeHUe
ypoBHs S coctaBnseT 10 M. MaTepuan Tpy0: cTasnb.

Pacuyér xa PaKTePUCTUKN CUCTEMbI

JVHaMuyecknm ypoBeHb byaeT HaXoaUTbCs Ha ry-
OnHe Hpu = Heaor + S = 30 + 10 = 40 m.
Ncxops 13 peKoMeHZyeMOoro 3Ha4eHNs CKOPOCTH
Xuakoctn B Tpybonposoge 1,5-3 m/c, no Tab-
nnue 4 Bbibupaem anameTp Tpybonposoaa Ay80.
Ha oronoBke CKBaXMWHbl YCTaHOBMIEHO KONEHO
n 3apBuxka. Mpn Q = 40 m3/4 n gnametpe TpyObI
[y80 ckopocTb NOTOKa COCTaBUT ~ 2, 1M/cC.

B cooTBeTcTBUM ¢ Tabnuuen 4, notepu Harnopa
B BOJOMOAbEMHON cTanbHoOM Tpybe [y80 cocTas-
nsoT 8,2 M Ha Kaxable 100 M AnuHbI.

Hacocbl Cnpuc: PekomeHaaLumm no nogbopy

O6wwas anvHa TpyoonpoBOAOB C y4ETOM rOPU30OH-
TallbHOrO N BepTUKAaNbHOIO Yy4acTKOB COCTaBUT
40+100=140 m. Taknum 0Opa3om, NoTepu Mo AJINHE:

_go.140
100

=11,5m

mpen

OnpegeneHHas NMo CNpaBoOYHUKY BENNYMHA MeCT-
HbIX NOTepb cocTaBnseT: 3aaBMxkn [y80 — 0,09 m,
oTBofa (koneHa) ly80 — 0,07 m:

=8,2-140
100

h +0,09+3.0,07=11,8 m

OuH
BenunyunHa cratnyeckoro Hanopa CoCTaBUT:

cm ceo

h =H +HM+I§L§=40+(2O+15)+ 0=75n

O6LwwKMi1 TpebyeMbI Hanop CUCTEMbI COCTaBUT:

+h,=118+75=86,8 m

H,  =h

cucm OUuH

15 ™

H reo

H monrax
h aum

O1HaMUYeCKNI ypOBEHb

Mopnop He meHee 1 ™M

Puc. 4. Cxema ana NMpumepa Ne1

1 - CKBaXMWHHbIN HAacoC

2 - CTaHuMs ynpaBneHns u 3almThbl
3 - MaHomeTp

4 - 3apBuxka

5 - BogoHanopHas baluHs

6 - DUNLTP CKBaXWHbI
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

B katanore nopbupaem cepuio Hacocos, K[ [nsa Hawero cnyyas Bbibupaem Hacoc CRS 8-40/6-15.
KOTOpbIX MPU AAHHOM pacxofe OyaeT Makcu- Mpwn nopave 40 m3/yac Hacoc obecrneyuBaeT
ManbHbIM. Ha HanopHOW xapakTepucTUKe Haxo- Hanop 90 m.

AMM paboyyto TOUKY M BIMXKANLLYIO K HEN KPUBYIO
COOTBETCTBYIOLLEro Hacoca (Puc. 5).

H, m
320 g 4o
6 CRS 8-40
300 [-——-H-FH e
I 8-40/15 T
— =
280 —— 8-40/14 R~
260 8‘-40‘/13 = —
| | T
T UL ™~
240 - 8-40/12 | S
asas EaEa
220 =1 8-40/11 ~
[ L
T I e
200 8-40/10 =
T =
77\ \_\ T T —~—_ ~J
wEL e
- 8-40/8 T
AT — &
[ 8-40/7 ==L ]
140 = e T
120 ~
| 8-40/6
N I
T T e ——
100~ 8-40/5 =
i Lt e N
3-40/4 I e e N ~
e = = ===
[ i = =
60 8-40/3 == ~
- 8-40/2 e ] | = =
T e N ]
40 8-20/1 o S : =S N
S —— — ] ‘!\\\ [] T~
20 = - S
1 —~—
i EH
0 4 8 12 16 20 24 28 32 36 40 44 Q(mu) 52
n (%) |
80 } |
70 n
60
50
40
30
20
10
0 4 8 12 16 20 24 28 32 36 40 44 Q (m*4) 52

Puc. 5. XapakTepucrrku HacocoB Cupuc



noasorP HACOCOB

Mpumep N2
UcxopHble AaHHble

Boga nopaértca mn3 ckBaXWHbl B MAPOAKKyMYy-
nstop (Puc. 6). Tpebyemasa nopava: 8 m3/u. Cra-
TUYECKUIN ypOoBeHb ckBaxuHbI: 40 M. Mo rpacduky
yaenbHoro aebeta npu nogayve 8 mM3/4 NOHUXeEHMeE
YPOBHS S cocTaBnsieT 5 m.

MoaGop ruppoakkymynsitopa

Mo wmeTomy pacyéTta rMapoakKymMyNnsiTOpoB
UNI 9182 no ypoBHSM faBneHUN U KONMYeCTBaMm
NycKOB B Yac rnoayyvyaem 6amxanwunm no oobLémy
Tunopasmep rugpoakkymynatopa — 1000 n.

Hacocbl Cnpuc: PekomeHaaLumm no nogbopy

Pene gaBneHus gonxHo obecrneunBars:

— JaBlieHue, Npu KOTOPOM BKIIOYaEeTCs
Hacoc—P_ =18 krd/cm?

— paBlieHne B 6a|<e, NP KOTOPOM HacocC

otknoyaetca—- P, =45 Krc/cm?
— MaKcMManbHOe JaBneHue rasa —
P . =15krcdcw?
membp

— MaKcnMalnibHO€e KOJIN4YeCTBO NMYCKOB B HacC = 6

. 8+1000/60 4,5+1)-(1,8+1
VFA: 16,5. Qmux. (]%mm) (p(ik'.'l) =16,5. . ( b ) ( b ) - 6,5‘/]
a (D Do) Prvn 6 [(4.5+1D) - (1,8+D]-(1,5+1)
PacyéTt xapakTepucTuKmn cNCTembl Ncxops n3 pekoMeHAyeMoro 3HadyeHusi CKOpoCTU
. Xungkoctu B Tpybonposoge 1,5-3 m/c, no Tabnuue 5
OVHamMnyeckun ypoBeHb OyaeT HaxoauTbcs

Ha rnyouHe H,,. = Hoar + S =40 + 5 =45 M. Vicxops
N3 PeKoMeHAYyeMOro 3HaYyeHWUsi CKOPOCTU Xua-
KocTn B Tpybonpoeoge 1,5-3 m/c, no Tabnuue 5
BbiOMpaem anameTp Tpybonpoeoaa. Ha oronos-
Ke CKBaXXMHbl YCTAHOBJIEHO KONIEHO U 3aABMXKa.

BBupy Toro, 4to y nnacrmaccoBoro Tpybonposoga
rMApaBinyeckoe COMPOTUBNIEHUE HUXE, YeM
y CTaJlbHOro, TO MOXHO BblOpaTb MiacTMaccoBbIv
TpybonpoBoa MeHblUero guameTpa, AaXe edn
InameTp Tpybonpoeoaa OyneT MeHbLUe AMamMeTpa
HamnopHoro naTpyoka Hacoca.

hdun.= thO ° lqbakm /1OO+Ah = 8,87° 100

pﬁaka
p-g

hcm. = Hd +Heeo+

UH.

=45+

BbIOMpaeM AmameTp MnnacTMaccoBoro Tpybonpo-
Boaa @ 40,8 mm.

Mpu Q = 8 M4 1 BHYTPEHHEM AuamMeTpe TpyObl
@ 40,8 MM CKOpPOCTb MOTOKa cocTaBuT ~ 1,7 m/c.
B cootBeTctBMM ¢ Tabnuuen 5, notepu Hanopa
B MjacTMaccoBoM TpybornpoBoge COCTaBNsItOT
8,87 M Ha kaxgble 100 M aAnvHbl. InvHa Tpybonpo-
Boja coctaBnseT 45m. MectHble noTepu npe-
HeOpeXMMo Malnbl Mo CPaBHEHWIO C MoTepsaMU
no OfvHe Ha BepTUKanbHOM y4yacTke, a Takxe
Mo CPAaBHEHWIO C BbICOTOM MogbEMa M OaBfIeHNEM
B M’MAPOaKKyMynaTope.

45 =4.0m

4.5.10°

—— =90,87 m
1000-9,81

H (Q)=h_+h, (0)=90,87+4,0=9487m

B cnyyae oTcyTCTBMSA ApYrMx HEYYTEHHbIX MOTepb TpebyeTcs Hacoc Hanopom 94,9 m.
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MorpyXHble ckBaxuHHble Hacocbl cepum Ciris (Cupuc)

Kak 1 B npegblgywem npumepe, B Katanore
noabupaem ceputo HacocoB, K[ KoTopbix
npu paHHOM pacxofe OyaeT MakcMMasnbHbIM.
Ha HanopHol xapakTepucTrke Haxoanm pabouyto
TOUKY W Bnuxanllyio K Hel KpUBYIO COOTBETCT-
BYIOLLLEro Hacoca.

[Onsa Hawero cnyyas BblGMpaem Hacoc CRS 6-10/8-4.
Mpu nopaye 8 M3/4 oH obecneumnBaet Harnop 96 m.

GlME [N 2 3 4 5 6
7
7 v4
— o S % 7
_ :E < & " R& /
7 2
T —
p | —
B cuctemy
[OunHamunyeckmin ypoBeHb
1
/ 1 - CKBaXXMHHBbIN Hacoc
f 2 - CTaHUMe ynpaBieHna 1 3almThbl
o 3 - MaHowmeTp
[
z 4 - Pene paBneHus
s H 5 - 3agBuxka
¢ 2 6 - apaBnnyeckni akkymynaTop
3 - 7 - ®UNbTP CKBaXWHbI
&
o
= ==
== 7

Puc. 6. Cxema ana NMpumepa Ne2



NCMONb30OBAHUE NMPUBOAA C PEFYIMPYEMOW
YACTOTOW BPALLEEHUS

B nocnegHee BpemMs bonblioe pacnpocrpaHeHe
nony4ymino perynmpoBaHmne HaCcoCcoB Nnpu nomoLun
MN3MEeHEHUA 4aCTOThbl BpaWeHWA aneKkTpoasurate-
na. OgHaKko 3TOT MeTOoZ, perynmpoBaHunsa He BCcerga
npmnBOAUT K CHUXXEHUIO 3HepFOI'IOTpe6J'IeHVIFI.

MpuMeHeHMe YacTOTHO-PEerynnpyemMoro npueoaa
(4PM) paét Hambonbwuii 3¢dekT npu pabote
HACOCOB Ha ceTb ¢ NpeobnafaHeM AMHaMUYec-
KOW COCTaBNAOLWEN XapakKTePUCTUKW, T.e. MOTepPb
Ha TpeHue B TpybomnpoBojax M 3arnopHo-pery-
nupytowen apmatype (Puc. 7).

80
H M ‘ 55% |
60% XapaktepucTuka
n=2900 06/MuH 65% cuctembl
604-n=2800 06/MuH / ; 70%

Hacocbl Cnpuc: PekomeHaaLumm no nogbopy

MpumeHeHne YPI B cnctemax ¢ npenmyLLecTBeH-
HOW cTaTn4eckomn coctaensitowen (Puc. 8) npmeo-
AMT K 3HaymTenbHomy nageHuto Kl Hacoca
npv U3MEHEHUM NoJaYN.

B maHHOM cnyyae Hambonbwun 3dekT nmeet
npMMeHeHMe KackagHoro perynmpoBaHma NyTém
BKJIIOYEHUS N OTKJTIOYEHUS HeODXOANMMOro Konu-
yecTBa HACOCOB, YCTAHOBMEHHbIX MapanfienbHo.
Mo3ToMy OCHOBHbIM TPEOOBAHMEM MO CHUXEHUIO
3HepronoTpebneHns fABNsSeTCs XapakKTepucTMKa
CnCTeMbl U €€ N3MeHeEHNE BO BPEMEHM.

n=2700 06/M1H 65%

//
- 60%
40 — e/ /

by —— —— —

b— —— ——

g 20 / | | .
0 100 200 300 400 500
== Q, »3y
HATHETAHUE
Puc. 7. PaboTa Hacoca Ha ceTb ¢ npenmyLlectBeHHbIMU NOTEPAMU Ha TPEHUE NPU HaCTOTHOM pPerynmpoBaHUn
80
H’ M 55% ‘
60% XapakTepucTika
n=2900 06/MWH 65% cuctemsl
_—Q—\, / vm%
604-n=2800 06/MuH
n=2700 06/M1H 65%

H crar

HATHETAHNE

,E::
20

—

BCACbIBAHUE

0 100 200 300 400 500

Q, M3y

Puc. 8. PaboTa Hacoca Ha ceTb C MPenMYLLECTBEHHOW CTaTUYECKOW COCTaBNSOLLEN NMPU YaCTOTHOM perynmpoBaHum
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

PEKOMEHAALUWN NO NPUMEHEHUIO
NMPEOBPA3OBATEJIEN YACTOTbI
Ana HACOCOB CUPUC

Mpw paboTe ckBaXXMHHbIX HacocoB CMpUC ¢ Npeob-
pasoBatenamu YactoTbl (4PIM) cnepyeT cobntopathb
cnegyowme TpeboBaHUs:

— Ans obecneyeHMs AOCTaTOYHOMO OXNaXAeHUs
3NeKTpoABUraTens Hacoc JomxeH paboTaTb
B paboyem gmanasoHe, ero nogaya He gon-
XHa cHMXaTbcs Gonee yem Ha 20% OT HOMU-
HanbHown (Hanpumep, ans Hacoca CRS 6-10
370 8 M3*/4ac). OBbIYHO yripaBneHne arperatom
NMPOU3BOAUTCS HE MO Pacxofy, a No AaBJIEHUIO,
npyM 3TOM Mojaya MOXET CHUXATbCA HUXe
YyCTaHOBJIEHHOIO YpPOBHS. [o3ToMy pekoMeH-
AyeTcs YCTaHOBUTb AaT4mK (pene) cKopocTu
MOTOKa >XMAKOCTW, KOTOPbIN OTKMoYan Obl
3aNeKTpoABUraTeNls MpU CHUXEHUU MNoJaymn
HUXe paboyero gManasoHa Hacoca;

— [Ans 3aWmTbl OOMOTOK 3NneKkTpoaBuratenen
OT Neperpesa, pacniaBieHns N3on9ummn n eé
npobosi pekomeHAyeTcs yCTaHaBNMBaTb Tep-
MOJATUYMK, OTKJIOYaloWMIM aBuratens npu
TemnepaType nsonaumm oomotku Boiwwe 70 °C;

— Ana HopManbHoW paboTbl paguanbHbIX U
YMOPHbIX MOAWMMHNKOB CKOPOCTb BpaLLeHNs
Bana anekTpodBuraTens [OOMXHa  ObiTb
He MeHee 2700 06/MuH;

— [N9 3aWuTbl ABUraTens Hacoca OT BbICOKO-
YaCTOTHbIX WMIMYNbCOB HanpsXXeHus, KOTo-
pble MOryT NPUBECTU K NpexXaeBpeMeHHOMY
M3HOCYy W npoboio wu3onsauMM ODOMOTOK,
npwv 6onbLIOK AIHE COeaNHUTENBHOTO Kabens
MeX [y HaCOCHbIM arperatoMm 1 npeobpasoBsa-
Tenem 4actotbl (4YPM) HeoOXxoanMo ycTaHaB-
nmBaTb BbixogHble GunbTpbl: GunsTp du/dt
W cuHyconpanbHbir punsTp. PekomeHgaumm
no rnpuMeHeHWIo (UNLTPOB crefyeT YToY-
HATb Yy MpowusBoauTener npeobpasoBaTenen
4acToThl.

B cBfi3M c TeM, 4YTO pasbop BoAbl MoTpebuTe-
NAMM O4YeHb HepaBHOMEPEH, a AJif OXNaXAeHus
3neKTpoABuraTens nojaya Hacoca He [ONXKHa
YMeHbLUaTbCs HUXEe YCTAHOBJIEHHOW BENUYMHbI,
npu paboTte Ha ceTb HEBO3MOXHO WCMONb30BaTb
npeobpasoBaTens 4Yactotbl (YPM) 6e3 ruppoak-
KyMynsiTopa COOTBETCTBYlOWEN EMKOCTU, WHaye
HEeOOXOAMMO OpraHM3oBaTb MPUHYAUTENbHOE
oxNlaXaeHne 3eKTPoABUraTens, YTo B YCIIOBUSAX
CKBaXXWHbl HEBO3MOXHO.

BaXXHO MOMHWTL, YTO NpPU HanMYUKM BONbLLION CTa-
TMYECKOWN COCTaBNSIIOWEN B XapaKTeEpPUCTUKE CUC-
TeMbl MPUMEHEHME YacTOTHOro perynupoBaHus
He rOoBbIWaeT 3KOHOMUYecky 3¢hhEeKTUBHOCTb
MCNONb30BaHMA CKBaXXMHHbIX HAcOCOB, a NWllb
NMO3BONSIET YMEHbLINTb 0OBbEMbBI U rabapuThbl Npo-
MEXYTOYHbIX EMKOCTENM, a TakXe CHU3UTb PUCK
nosiBNeHns rMapaBinyeckmx yaapoB B cucTemMe.

OLWNBKW MPUN NMOABOPE N 3KCIUTYATAUUN
CKBAXXMHHbIX HACOCOB

BonbWMHCTBO MpobneM, CBA3aHHbLIX C YacTbiMU
BbIXOAAMW U3 CTPOS U U3OLITOYHBIM 3HEPronoT-
pebneHvem HacocHoro obopygoBaHus, 3akna-
OblBAlOTCS Ha >Tane ero nopbopa, a Takxe
npu ero obcyXMBaHUM HeKBaNUPUUMPOBAHHBIM
nepcoHanom. Hanbonee xapakTepHble OLIMOKM
npuBeseHbl HUXE.

1. YcraHoBKa u 3KcrnlyaTaumsa Hacoca C 3aBbl-
LUEeHHbIMU NapamMeTpamMu (nogaya 1 Harnop) OTHO-
ciTenbHO Tpebyemblx, T.e. «repepasMepeHHOro»
Hacoca, MpPUBOAUT K HeoMnpaBAaHHO OonbWUM
3aTpataM Ha npuobpeTeHne o0bopyaoOBaHUS
(Ha ctaguu cTpouTenbcTBa obbekTa, NPU N3MeEHe-
HUW XapaKTEPUCTUK CUCTEMBbI).

[nsa gaHHoro cnydas XxapakKTepHO diegyroulee:

— 3Ha4duTenbHOEe rnpesBbilleHNnEe BEJIMYNHbI MOT-
pe6nﬂeM0ro TOKa OTHOCUTENIbHO HOMVIHaJ'IbHOIZ,'

— yacTble aBapuiHble cpabaTbiBaHUA CTaHUUU
ynpasneHus 1 3awmtbl (CYn3) npu ycnosum,
YTO OHa COOTBETCTBYET NapamMeTpaM Hacoca;

— yYacTble BK/HOYEHUSA/OTKIIIOYEHMS HacoCca.

JKcnnyaTaums Hacoca B TakOM pexume MoXeT
NPUBECTU K CliefyloWwmmM NocneacTBUsM:

— yBEeNIMYEHUIO MYTHOCTM U obbéma necka B
nepekayMBaemMon Bofe, 3acopeHuto dunbTpa
CKBaXMHbI, YXy[LLIEHWIO KaYecTBa BOAbI;

— yBeNn4YeHUo MNoTpebnsemMor HacoCoM 3Hep-
rmm npm cHuxeHnm KMNpg;

— neperpe.y 3/IeKTPOABUraTes;
— npobosim n3onauum o6MoTOK CTaTopa;

— «BCMAbITMIO» Paboymx KOMéCc U KX MU3HOCY
Npw TPEHWM O HEMOABMXKHbIE YacTu Hacoca.

PerynvpoBaHMe nogayn «rnepepasmepeHHoro»
Hacoca NpWY MOMOLUM 3aABUXKW MPUBOAMUT K W3-
NNWHUM NMOTEPSIM MOLLHOCTU Ha TPEHMe.



2. Pabota Hacoca npu MOHMKEHHOW nopaye
NPUBOOUT K criefytlolemy:

— HeOOoCTaTO4YHOMY OXJNaXAEHUNID N neperpesy
aneKkTpogsurartenad, orJJiaBlneHuo obmoToK
CTaTopa,;

— TMOBbIWEHHOMY M3HOCY MOAWMUMHUKOB BCef-
CTBME HeJoCTaTOYHOM CMa3KK;

— cHmxeHuto Kl Hacoca.

3. Mop6op 06opyaoBaHUSA NO MaKCMMANbHbIM
3Ha4yeHUsIM Hanopa u nogauu

HeobxoAMMO MOMHUTb, 4YTO MOMUMO pPaboThl
C MaKCMManbHOW Harpy3Kow CyLLecTBYIOT Apyrue
pexumbl paboTbl Hacoca. Mo3Tomy, Mo BO3MOX-
HOCTW, HYXHO WCMOMNb30BaTh HaKOMUTENbHbIE
pesepByapbl U MPUMEHATL PasfinyHble MEeToAbl
perynMpoBaHums.

4. 3kcnnyaTaums Hacoca 6e3 oxnaxgalouero
KOXXyXa B CKBaXMHe GonbLUoro gvamerpa

YcraHoBKa Hacoca ¢ OMaMeTpoOM 3Ha4YUTENbHO
MEHbLINMM OMaMeTpa CKBaXXUHbl MPUBOAUT K 3Ha-
HNTENbHOMY YMEHbLLUEHNIO CKOPOCTU OXJaXaato-
Wero afieKTpoasuratesb NOToOKa XNAKOCTU U, KakK
aieacrteue, K neperpeBsy M CHMXEHUIO pecypdca
ABuratens.

InameTp Hacoca HeobxoanMo nogdmpaTb C TeM
pacyéToM, 4YTOObI CKOPOCTb MOTOKa >XUAKOCTU
cocTtaBnana He meHee 0,2 Mm/c.

_n-(D*-d%)
B 4

Takum obpasom, agnameTp Hacoca nogbupaetcs
B 3aBUCMMOCTM OT HEOobXOAMMOro 3Ha4deHus
nopayuu Hacoca (Puc. 9):

O=v-.S§ S

4-(Q/3600)= D> 0

d>.|D*- -
TV 900+ + (0,2 m/c)

roe:
D — anameTp cKBaXXUHbI, M
d — pMameTp Hacoca, M
Q - nopaya Hacoca, M3y
V — CpefHsasi CKOPOCTb XUAKOCTU, M/C

Janee no katanory BbibMpaeTcs Hacoc ¢ bnvxan-
LWNM AUAMETPOM.

B cnyyae, korga HeBO3MOXHO obecneynTb CKo-
POCTb NOTOKA XMUAKOCTU He MeHee 0,2 M/c, Heob-
XOAMMO UCMONb30BaTb CMeUMaNbHbIN  KOXYX
OoXJlaxAeHUs ANd 3NeKTpoABMraTens Hacoca.

Hacocbl Cnpuc: PekomeHaaLumm no nogbopy

HarnpaseneHue
rnomoka >uokocmu

CKOpoCMb Momoka
JXUOKOCMU, He MeHee:

V=0,2 m/c

Puc. 9. OnpegeneHne MUHU-
MasibHOW CKOPOCTM MOTOKa
XKNOKOCTU

5. BbiGop BOAONOALEMHbLIX TPYO MeHbLuero
Anametpa

Ncnonb3oBaHne BogonoabEMHbIX TpyO Anamet-
pPOM MeHblUe, YeM AnaMeTp HarnopHoro pesbbo-
BOro CcoeiMHeHns unu cdnaHua, Kak npasuio —
C LieNblo 3KOHOMUN, NMPUBOAUT K OOMNbLIMM NoTepsAM
Ha TpeHWe U yBenu4yeHuto Tpebyemoro Hanopa.
Bo3MOXHO, 4TO Npu 3TOM NoTpebuTenb He cMo-
XeT Nosly4ymTb TpebyeMoro 3Ha4eHMNs Noaaymn.

6. BblObop kKabens manoro ceyeHusi

MoaknioyeHre 3neKTpoABUraTensi Hacoca K Jek-
TpoceTV Mpu mnomowm kKabens ceyeHMEM MeHb-
UMM PeKOMEHAOBAHHOIO NMPUBOAUT K MeperpeBy
Kabensi U 3Ha4YMTENIBHOMY MafEHMIO HaMpPsXeHWs,
4TO OTpMLATENBHO CKa3blBaeTcs Ha paboTe anek-
TpopaBuraTens.

7. Huskoe KayecTBO NUTAalOLLLEro HarnpsXXeHus
M OTCYTCTBUE CTAHLMIN YNPaBieHns 1 3aLlUTbl

MoaknoyeHMe Hacoca HampsMylo K 3nekTpoce-
TM He MO3BONSET 3alMTUTbL SNEKTPOABUraTesb
OT Haubornee xapakTepHbIX MPUYMH BbIXOAA
N3 CTPOSi: MepeKkoc 1 obpbIB ¢as, 3HauYMTeNbHbIe
OTKJIOHEHUsI HanpsXeHWs OT HOMWUHaNbLHOIO 3Ha-
YyeHus n gpyrux HakTopos.
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

8. [leMOHTaXX BCTPOEHHOro 0bpaTHOro KnanaHa
3Ha4YnTENbHO yBE€NMNYMBAET PUCK MeXaHUYeCKNX
NOBpPEXAEHNIM Hacoca BCNeAcTBME ruapoynapa.
Kpome Toro, npu oTcyTCTBYOWEM OOpaTHOM Kna-
NMnaHe B diy4ae OTKJo4YeHUd SNEKTPONnNTaHnA
NMPOUCXOAUT packpydnBaHUe Hacoca B 0OpaTHOM
HanpasneHMnM MNOTOKOM XWMAKOCTU W3 BOAO-
nogbEmMHoM Tpybbl. Myck Hacoca B MOMEHT Takoro
O6paTHOFO BpaleHa MOXET NpUBeCTU K BbIXoay
N3 CTpOd aneKTpogBuUraTend.

9. MpeBbiweHVe Nogayven Hacoca aebeTa ckBa-
)KWHbI, YKa3aHHOro B nMacrnoprte, MOXeT Mnpu-
BECTU K paboTe B pexXrMe «Cyxoro Xopa», yTo
BbI3blBaeT:

— neperpes aneKTpoaBUraTens;

Hanop
Hacoc ¢ 6onbuiim
Hanopom PaBoumit (Daé(TW-IeCKaﬂ
Has TOYK:
AnanasoH pabouas Totka
Tpebyembii

Hacoc

Tpebyemas
pabouyas Touka

MowHocTb

|
|
|
|
|
|
|
|
:
|
' Q2 Mopaya
|
!
|
T
|
|
|
|
|
|
|
|

Q1 Q2 Mopayva
Puc. 9. PaboTa ¢ 3aBbllEHHbIM HaNnopom
Mopaua
MpoekTHas
Pabounit XapakTepuctuka
AnanasoH cucTeMbI
XapakTepucruka

Hacoca

®dakTnyeckan
pabouyas Touka

o
! |
|
I dakTmHec
! xapakTepucrTuka

|
| CncTembl

Tp6yemaa
pabouyas Touka

MowwHocTb

1 Q2 Mopaua

Puc. 11. PaboTa Hacoca npu NoBbILWEHHON Noaaye

—_— 6bICprIl>'I M3HOC NOAWNMNHUKOBbLIX Y3/10B,
— NOBbIWEHHYIO KOPPO3Uulto.

10. OTCyTCTBME KOHTPOJIbHO-U3MEPUTENIbHbIX
npubopos

Hanuuve npubopoB pAns M3MepeHUs YpOBHS
BOAbl B CKBaXWHe, [aBNieHUsi, pacxofa BoAbl,
HamnpsXXeHUsl U CUJbl TOKa, KONIMYEeCTBa BKOYe-
HUA 1N BpeMeHW paboTbl Hacoca No3BONSET MNony-
YyaTb AaHHble O paboTe HacocHoro obopypoBa-
HUS N XapaKTepucTMKax CUcTeMbl. 3TO MNo3BonseT
BbIIBUTb OTKJIOHEHUs1 B paboTe Hacoca, obycoB-
NeHHble W3MEHeHUSMW YCUIOBUI  3KCMyaTaumm
M  XapaKTepucTuK CUCTEMbl BOAOCHaAGXeHUS,
n obecneunTb 3hdPekTUBHYIO PaboTy HACOCHOro
obopyaoBaHus.

Hanop

Pabouni

Tpebyemblii Hacoc AvianasoH

®dakTnyeckan
paboyas Touka

OwmnboyHo
|- - - nogobpaHHbIn - - /- - T
Hacoc

Tpebyemas
paboyas Touka

I I
I I
Q2 ! Q1 MNopaya
Kna N
o | |
- 1 _
| ] I
77777777777777777777777 i I I
[ I I
[ I I
[ I I
N o
Q2 | 1 Q1 | Mogaua
Puc. 10. PaboTa ¢ 3aHNXEHHbIM HarNnopom
Mopava
®dakTnyeckasn
paboyas Touka PaBoumii
XapakTepucTuka Hacoca AnanasoH

dakTnyeckas
I~~~ xapakTepucTika= —~ =~~~
cncTembl

Tpebyemas
paboyas Touka

MpoekTHas
XapakTepuctvka
cncTeMbl

Q2

Q2

Prc.12. PaboTa Hacoca Npu NOHWXEHHOW nogaye



Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

FTABAPUTHbLIE PASMEPDbI U XAPAKTEPUCTUKNA

Mpaduryeckme xapakTePUCTUKU HACOCOB MNpU-
BeAeHbl B COOTBETCTBMM C TpeboBaHUSIMU
FOCT 6134-2007 / 1SO 9906:1999 (MpunoxeHune A),
ANS CnepyoWwmx YCIoBUM:

- anga HOMMHANbHOM YaCTOThI
BpalweHunsa 3ﬂeKTpO,D,BVII'aTeﬂeVI;

— NPV MUTaHUK OT JIEKTPOCETU
HOMWHanbHom Yyactoton 50 Iy;

— nepekaymMBaeMasi XXMLKOCTb —
BoAa Temnepatypon +20 °C;

— KWHeMaTmn4yecKas BA3KOCTb
Boabl: 1:10% m%/c (1cCT).

lpadunyeckmne xapakTepucTMkKn NpuBeaeHsbl ¢ y4é-
TOM MoTepb Harnopa B 0bpaTHOM KianaHe Hacoca.

XapakTepuctuku KM npueegeHsl gns otaensHom
CTyneHu Hacoca.

CRS 6-4
CRS 6-6,5 CRS 6-16
CRS 6-10 CRS 6-25

Ha npuBefeHHbIX XapakTepucTMKax Kpueas
MOLLHOCTW Ha Bany P, ykasaHa ansi ogHOW cTyne-
HWU. [ns onpepfeneHnst NMofHOWM MOLLHOCTU 3TUX
TUMOB HAacoOCOB HEOBXOAMMO MOLHOCTb OAHOM
CTYNEeHU YMHOXMUTb Ha UX KONMYECTBO.
P27Hacoca — * 2 cmynenu - n

MopbuvpaTe HACOC PEKOMEHIYETCS, UCX0aa U3 ydlo-
BMA obecrieyeHns ero makcmmanobHoro K[, Haxo-

Jslerocs B pabouyeli obnactu B avManasoHe ot 0,7
10 1,2 OT 3Ha4YeHUss HOMUHaNbHOM MNOAaYN HacoCca.

Moopo6GHble pekomMeHZaLuMM Mo noabopy CKBa-
XUHHbIX HacocoB CUpUC yKasaHbl B paspese
«Mopbop 1 3kcnnyaTaLms CKBaXXMHHOIO Hacoca.

CRS 8-16
CRS 8-25
CRS 8-40

CRS 8-65

CRS 10-65
CRS 10-77

CRS 10-100 CRS 12-160
CRS 10-120 CRS 12-200
CRS 10-160 CRS 12-210
CRS 10-200 CRS 12-250
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

HACOCbI CMPUC 6-4 ‘ D ‘
G
—
<
-
[}
dnekTpoaBuraTens Fa6apuTHble U NPUCOANHUTENbHBIE o
Tunopasmep ~3x380B,50 napameTpbl, MM ez
arperara arperara,

Mopenb P,, kBT lioms A D L A B G Kr
CRS 6-4/6-3 LOAI 6-3 3 8 144 1070 473 597 57
CRS 6-4/7-3 DA 6-3 3 8 144 1115 518 597 60
CRS 6-4/8-3 LA 6-3 3 8 144 1155 558 597 62
CRS 6-4/9-3 OAT 6-3 3 8 144 1200 603 597 64
CRS 6-4/10-3 OAI 6-3 3 8 144 1240 643 597 67

G2"-B
CRS 6-4/11-4 OAT 6-4 4 11 144 1270 649 621 rocTt 69
6357

CRS 6-4/12-4 LOAI 6-4 4 11 144 1310 689 621 71
CRS 6-4/13-4 DA 6-4 4 11 144 1355 734 621 73
CRS 6-4/14-4 LOATI 6-4 4 11 144 1395 774 621 74
CRS 6-4/15-4 DA 6-4 4 11 144 1440 819 621 75

CRS 6-4/16-4 OAT 6-4 4 11 144 1480 859 621 76



Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

H (m)
2207
| 6-4/16 CRS 6-4
200 T
|| 6-4/15 e S
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-~~§~ ™
T~ N
180 6-4/14 = N
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6-4/13 Nl N
160 ~ 6-4/12 ] N N N
T | N
|| ‘ T T —— B = NN
140 1 SSmm
77\6\_4/10 = ~< T~ ~N BN NN : '~
[ T I
RN Eem==SSRENN ~J [T S|
120} 6-4/9 e T e
““—- ~§§~ ™
- 6_ T~ T~ N
100 i fv 8‘ - NG N
HEN L [[]] N KL
| | | 6-4/7 T \\\
EEN —— T
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80— 6-4/6 == =SS g
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e T~
60 =
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0 0,2 0,4 0,6 0,8 1,0 1,2 1 4 Q (n/c) 1 6
n (%) P2 (kBT)
70 0,40
N
60 0,35
50 = 0,30
40 = 0,25
P 2 777;——‘27777777777777
30 A 0,20
20 0,15
10 0,10
0,05

0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5 Q(M?’/q) 6
L | | | | | |

0 0,2 04 0,6 0,8 1,0 1,2 1 4 Q (n/c) 1 ,6




MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

HACOCbI CUPUC 6-6,5

<
-
-]
3]19KTp0ﬂ,BVII'aTenb raGaleTHble n npucoeguHUTEsNbHble Macca
T,,::;Z?::,,:p ~3x380B,50 'y napameTpbl, MM arperara,

Mopenb P,, kBT lioms A D L A B G Kr
CRS 6-6,5/6-3 [IAM 6-3 3 8 144 1075 478 597 62
CRS 6-6,5/7-3 LA 6-3 3 8 144 1125 528 597 63
CRS 6-6,5/8-3 [AM 6-3 3 8 144 1170 573 597 64
CRS 6-6,5/9-4 LA 6-4 4 11 144 1230 609 621 66
CRS 6-6,5/10-4 LA 6-4 4 11 144 1270 649 621 67
CRS 6-6,5/11-4 LA 6-4 4 11 144 1310 689 621 68
CRS 6-6,5/12-5,5 [AM6-55 55 15 144 1410 769 641 74
CRS6-6,5/13-55 [JAM6-55 55 15 144 1420 779 641 75
CRS6-6,5/14-55 [JAM6-55 55 15 144 1430 789 641 75
CRS6-6,5/15-7,5 [JANG6-75 75 18,5 144 1540 834 706 " 84
CRS 6-6,5/16-7,5 [JAM67,5 7,5 18,5 s 1590 ssa 706 OC ° 85
CRS6-6,5/17-7,5 [JAMN6-7,5 75 18,5 144 1640 934 706 rsgg 86
CRS6-6,5/18-7,5 [JAMN6-75 75 18,5 144 1690 984 706 88
CRS6-6,5/19-7,5 [JAN6-75 7,5 18,5 144 1740 1034 706 89
CRS 6-6,5/20-9 [IAM 6-9 9 21 144 1790 1059 = 731 90
CRS 6-6,5/21-9 [IAM 6-9 9 21 144 1840 1109 731 91
CRS6-6,5/22-11  JAM6-11 11 26 144 1890 1124 766 92
CRS6-6,5/23-11  JAM6-11 11 26 144 1940 1174 766 94
CRS 6-6,524-11  JAM6-11 11 26 144 1990 1224 766 95
CRS6-6,5/25-11  [AMNG6-11 11 26 144 2040 1274 766 9%
CRS6-6,5/26-13  [AM6-13 13 30 144 2090 1269 = 821 97

CRS 6-6,5/27-13 OAMM 6-13 13 30 144 2140 1319 821 98
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Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

HACOCbI CUPUC 6-10

<
-1 P
m
Tunopasme 3neKTp0ABVII'aTeJ1b Fa6apm'Hb|e n npucoeguHNTEsNbHble Macca
areraTa P ~3x380B,50TIy napameTpbl, MM arperarta,

Mopenb P,, kBT lioms A D L A B G Kr
CRS 6-10/2-3 [AM 6-3 3 8 144 930 333 597 57
CRS 6-10/3-3 [AMN 6-3 3 8 144 970 373 597 58
CRS 6-10/4-3 JAM 6-3 3 8 144 1010 413 597 59
CRS 6-10/5-3 JIAM 6-3 3 8 144 1050 453 597 60
CRS 6-10/6-3 JAM 6-3 3 8 144 1090 493 597 61
CRS 6-10/7-4 LA 6-4 4 11 144 1150 529 621 64
CRS 6-10/8-4 JAM 6-4 4 1 144 1190 569 621 65
CRS 6-10/9-5,5 JAM 6-5,5 5,5 15 144 1250 609 641 68
CRS 6-10/10-5,5 JAM 6-5,5 5,5 15 144 1320 679 641 69
CRS 6-10/11-5,5 JAM 6-5,5 5,5 15 144 1335 694 641 70
CRS 6-10/12-7,5 AN 6-7,5 7,5 18,5 144 1435 729 706 79
CRS 6-10/13-7,5 JIAMN 6-7,5 7,5 18,5 144 1470 764 706 80
CRS 6-10/14-7,5 LAMN 6-7,5 7,5 18,5 144 1515 809 706 81
CRS 6-10/15-9 LLAMN 6-9 9 21 144 1580 849 731 84
CRS 6-10/16-9 LA 6-9 9 21 144 1620 889 731 85
CRS 6-10/17-9 JAM 6-9 9 21 144 1660 929 731 86
CRS 6-10/18-9 JAM 6-9 9 21 144 1700 969 731 G2'-B 87
CRS 6-10/19-11 JAM 6-11 11 26 144 1770 1004 766 92
CRS 6-10/20-11 JAM 6-11 1 26 144 1810 1044 766 roct 93
CRS 6-10/21-11 JAM 6-11 11 26 144 1850 1084 766 6357 94
CRS 6-10/22-11 JAM 6-11 1 26 144 1890 1124 766 95
CRS 6-10/23-13 JAM 6-13 13 30 144 1990 1169 821 101
CRS 6-10/24-13 LA 6-13 13 30 144 2025 1204 821 102
CRS 6-10/25-13 JIAM 6-13 13 30 144 2065 1244 821 103
CRS 6-10/26-13 LA 6-13 13 30 144 2105 1284 821 104
CRS 6-10/27-13 LA 6-13 13 30 144 2145 1324 821 105
CRS 6-10/28-15 LA 6-15 15 37 144 2225 1364 861 110
CRS 6-10/29-15 JAM 6-15 15 37 144 2265 1404 861 111
CRS 6-10/30-15 JAM 6-15 15 37 144 2305 1444 861 112
CRS 6-10/31-15 JAM 6-15 15 37 144 2345 1484 861 113
CRS 6-10/32-15 JAM 6-15 15 37 144 2385 1524 861 114
CRS 6-10/33-18,5 JAM 6-18,5 18,5 43 144 2470 1564 906 120
CRS 6-10/34-18,5 JAM 6-18,5 18,5 43 144 2510 1604 906 121
CRS 6-10/35-18,5 JAM 6-18,5 18,5 43 144 2550 1644 906 122
CRS 6-10/36-18,5 [AMN 6-18,5 18,5 43 144 2590 1684 906 123

CRS 6-10/37-18,5 [AMN 6-18,5 18,5 43 144 2630 1724 906 124



Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

H (m)
240
[176-10/19 CRS 6-10
220+ 6-10/18 -
I ]
I iy ~
200 6-10/16 — L T \\\
I T~
T ]
1 6-10/15 ] NN N \\\
LTI NN S N
18077 6-10/1 as= SNERARNS G
HEEEEN NN ™ EING N
LTI =] SURERRN KC
160 6-10/13 S| <t C
‘6‘ !](‘)/‘1‘2‘ — g N ] \;\\\\‘\‘ ! ‘\\
H+ ™ N N N
‘ ‘ | ‘ ‘ ‘ ‘ =~ e Sy ™ \\ N \\‘ \\
140 ‘6-10/11 = SNRRERRN . NS
L B L TN i ™ i N N \\\\\
T \6\_?9/\1\0\ T i N ™ \‘\
12077 6109 S I
H!HH L \‘\\ \\\\\‘\ N
100 —— (‘5-'1‘0‘/‘8‘ T~ i N N NG IN
T 6'10/ 7 T—— . “\ L ~N N NG
Bl ety SRR
80 T 6'1 0/6 — ] T~ SN ™ \\ N
I —— ™~ ™ N
~~_~_ \\\ ~ ™ N
- ] g N
cofx 5105 LT
LR ~~~~ S
d0p- 108
LR -_--—— ~~~ S
-+ 6-10/2 - L ~ L7
20 [ —— ~-~~~ T q

0 1 2 3 4 5 6 7 8 9 10 11 12 13Q (M%*4) 15

0 0204060810121416 18 20 22 24 26 28 3,0 32 34 36 Q(nlc) 4.2

n (%) P2 (kBT)
80 Tn T 0,60
70 +— : — — 0,55
60 k= 2 0,50
50 0,45
40 - 0,40
30 0,35
20 A 0,30
10 0,25

0,20

0 1 2 3 4 5 6 7 8 9 10 1 12 13Q (m*4) 15
1 1 1 1 1 1 1 1

L | | | | | | | | | | | | |
0 0204060810121416 1820222426 2830323436 Q(nlc)42




MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

H (m)
450
SES 6'10/37
| 6-10/36 < CRS 6-10
43011610735 S S
| 6-10/34 =TT
410177 6-10/33 = 3 -
| 6-10/32 ST NG
L[] — - h
390 510731 RESSUARRSSAN N
i i i i i i i — AN \
370 6-10/30 — OO
| | i i i i | ‘ ‘ A ——— ~ \ ‘\
|| 6-10/29 < N NELEANAN
350 50728 R SRR ERSNEANAENUANA VAN
:7" 1 —_— T — N AA ‘\ N\
[ 6-10/27 LTS SN AR YARAY
330 FEFFTT N TARRE RSN RER SV AR VR R AN TATATAY
[ 6-10/26 A NORCTNORRONY
ENEEER == i RN,
S1OmT S INERERER VAR NELNA N ANA N SANATANAY
T T NI RN
2901 AR = N N NG NANA LAY
[T 6-10/24 ~ § ANA \
T T N \\‘ AN 0N
270} 6-10/23 e —— AN NTNORY
1 6-10/22 a=cN < N \
T L RO
bl N
25077 6-10/21 ST N NS
R R R ™ \\ D \\\\:\\\\
-1 6-10/20 ~+ L ~ N RN
230 - - NNV
et N N
NN N QD LN
210 ™~ S N N ;‘\ :\
‘\ NN \ \\
‘\‘\ N \:
190 —
ANEAND
170 N
150

0 1 2 3 4 5 6 7 8 9 10 11 12 13Q (M%*4) 15

0 0204060810121416 18 2,0 22 24 26 2,8 3,0 32 34 36 Q(n/c) 42

n (%) P2 (kBT)
80 R SHIE S 0,60
70 + — ‘ 0,55
60 P2 = 0,50
50 1 045
40 - 0,40
30 0,35
20 A 0,30
10 - 0,25

0,20

0 1 2 3 4 5 6 7 8 9 10 1 12 13Q (M%) 15
| | | | | | | |

L | | | | | | | | | | | | |
0 0204060810121416 1820222426 2830323436 Q(nlc)42




HACOCbI CUPUC 6-16

Tunopasmep
arperarta

CRS 6-16/2-3
CRS 6-16/3-3
CRS 6-16/4-3
CRS 6-16/5-3
CRS 6-16/6-3
CRS 6-16/7-4
CRS 6-16/8-5,5
CRS 6-16/9-5,5
CRS 6-16/10-7,5
CRS 6-16/11-7,5
CRS 6-16/12-7,5
CRS 6-16/13-7,5
CRS 6-16/14-9
CRS 6-16/15-9
CRS 6-16/16-11
CRS 6-16/17-13
CRS 6-16/18-13
CRS 6-16/19-13
CRS 6-16/20-13
CRS 6-16/21-15
CRS 6-16/22-15
CRS 6-16/23-15
CRS 6-16/24-15
CRS 6-16/25-18,5
CRS 6-16/26-18,5
CRS 6-16/27-18,5
CRS 6-16/28-18,5
CRS 6-16/29-18,5
CRS 6-16/30-18,5

<
=]
dnekTpopBuratenb
~3x380B,50Ty,
Mopaenb P,, kBT lioms A
OAN 6-3 3 8
OAMN 6-3 3 8
OAM 6-3 3 8
OATI 6-3 3 8
OAMN 6-3 3 8
OAN 6-4 4 11
OAN 6-5,5 5,5 15
OAN 6-5,5 5,5 15
OAN6-7,5 7,5 18,5
OAN 6-7,5 7,5 18,5
OAN 6-7,5 7,5 18,5
OAN 6-7,5 7,5 18,5
OAN 6-9 9 21
OAN 6-9 9 21
OAN 6-11 11 26
OAN 6-13 13 30
OAMN 6-13 13 30
OAMN 6-13 13 30
OAIM 6-13 13 30
OAIM 6-15 15 37
OAI 6-15 15 37
OAN 6-15 15 37
OAMN 6-15 15 37
OAIM 6-18,5 18,5 43
OAIM 6-18,5 18,5 43
OAN6-18,5 18,5 43
OAN 6-18,5 18,5 43
OAN6-18,5 18,5 43
OAN6-18,5 18,5 43

Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

FaGapuTHble N NpYcoegUHUTENbHbIE
napameTpbl, MM

D
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144
144

L
1000
1050
1100
1150
1200
1270
1340
1420
1430
1520
1570
1620
1690
1730
1830
1940
1970
2000
2030
2090
2135
2180
2220
2310
2350
2395
2440
2480
2520

A
403
453
503
553
603
649
699
714
724
814
864
914
959
999
1064
1119
1149
1179
1209
1229
1274
1319
1359
1404
1444
1489
1534
1574
1614

B
597
597
597
597
597
621
641
706
706
706
706
706
731
731
766
821
821
821
821
861
861
861
861
906
906
906
906
906
906

G

G2'"2"-B

rocT
6357

Macca
arperarta,
Kr

64
65
66
67
68
70
73
80
73
86
87
88
91
92
97
103
104
105
106
111
112
113
114
120
121
122
123
124
125

33



MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

H (m)
180
CRS 6-16
| 6-16/16
160 | ‘ ‘ | =
6-16/15 T~
HEER — \\\\
140|——6-16/14 ~ 5 S§
1N
N~ N \\
—— 6-16/1 - .
SR - S~ TN
L 6- 55555 ™ N
6-16/11 1 ~ NS
Cl L ~~ N
ool 1810 —~ LTSN INNN
T SUSNANEAN
6-16/9 =~ NONON
BN ™ - \\\\\
50 6-16/8 L SEANA N
N N N
60 6‘-1.6/‘6 T~ N h
6-16/5 —— ~N N
Il T N NL
6-16/4 EEme ~ NN
40 6‘-16/‘3 ~—T ~~ \:\‘ \\
6-16/2 L NN D
T \\\ \\
20 | ~L_
\\\5\ T~
0 2 4 6 8 10 12 14 16 18 Q (Mlv) 22
0 05 10 15 20 25 30 35 40 45 50 Q(n/c)60
n (%) P2 (kBT)
70 — : | 0,65
60 == P, 0,60
50 - 0,55
40 0,50
30 = 0,45
20 0,40
10 0,35
0 2 4 6 8 10 12 14 16 18 Q (M) 22030

| | |
0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 50 Q(n/c) 6,0




Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

H (m)
320
CRS 6-16
300 I ——
T 6-16/29 Suy
fapuiLs LT
280 - E— n
| | ‘ ‘ | ‘ ‘ T —— \\‘ N
6-16/27 Sam ASYRRN
IERRANN 1 N NC
6-16/26 Sy < X
260 \
HERNREN Tt~ L AN
6-16/25 ~ ~ \
TTT ] SR Se§ N
| 6-16/24 <~ | N NONON
240 N 9 |
HERRREN ~— SN AN NUAN
6-16/23 ~—— -~ L AUAN
RANN =y N N\C NN
200 —0-16/22 T~ YR NELUAUANAN
|| | 6-16/21 ——— SN A ANANANA
T T RO
L] I ™~ N NN\
200 6-16/20 N TN q AUANANAN
L 516/1¢ - N NN\
[ 6-16/19 ~ CINONRON
6-16/18 ~— ! ~ NONNNN
180 6-16/17 RS NS R ERNEA AR AN
——____ = T~ ‘\\‘ 'N L \\
~~§~ ‘\\ ‘\ \ \\ \
\\ ‘\ N N N \\
160 N WONNONN
\\ D \\ N\ N
\\ \ \\ \\\
h NN
N :\
N
120 .
100
0 2 4 6 8 10 12 14 16 18 Q (W) 22
o 05 10 15 20 25 30 35 40 45 50 Q(n/c)60
n (%) P2 (kBT)
80 E - ; 1 0.70
70 — | 0,65
60 == S 0,60
50 = 0,55
40 = 0,50
30 Se=— 0,45
20 0,40
10 0,35
0 2 4 6 8 10 12 14 16 18 Qu) 2220

| | |
0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 50 Q(n/c) 6,0




36

MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

HACOCbI CUPUC 6-25

Tunopasmep
arperata

CRS 6-25/2-3
CRS 6-25/3-3
CRS 6-25/4-3
CRS 6-25/5-4
CRS 6-25/6-5,5
CRS 6-25/8-7,5
CRS 6-25/9-7,5
CRS 6-25/10-7,5
CRS 6-25/11-9
CRS 6-25/13-11
CRS 6-25/14-11
CRS 6-25/15-13
CRS 6-25/16-13
CRS 6-25/17-15
CRS 6-25/18-15
CRS 6-25/19-15
CRS 6-25/20-18,5
CRS 6-25/21-18,5
CRS 6-25/22-18,5

CRS 6-25/23-18,5

Fa6apm'Hb|e n npucoeguHUTEsNbHble
napameTpbl, MM

D
"o
]
l
<
—
o
dnekTpopsuratenb
~3x380B,50TIy
Mopenb P,, kBT liom: A D

JAN 6-3 3 8 144
OAMN 6-3 3 8 144
OAN 6-3 3 8 144
OATN 6-4 4 11 144
OAN 6-5,5 5,5 15 144
JAM6-7,5 7.5 18,5 144
OAN 6-7,5 7.5 18,5 144
DA 6-7,5 7,5 18,5 144
JAN 6-9 9 21 144
OAI 6-11 11 26 144
OAT 6-11 11 26 144
OAN 6-13 13 30 144
OAMN 6-13 13 30 144
OAIMN 6-15 15 37 144
OAN 6-15 15 37 144
OAIMN 6-15 15 37 144
OAT 6-18,5 18,5 43 144
OAN 6-18,5 18,5 43 144
OAIM 6-18,5 18,5 43 144
[AIM 6-18,5 18,5 43 144

970
1020
1070
1150
1220
1400
1460
1500
1570
1750
1800
1870
1920
2010
2060
2110
2210
2260
2310

2360

A
373
423
473
529
579
694
754
794
839
984
1034
1049
1099
1149
1199
1249
1304
1354
1404

1454

597
597
597
621
641
706
706
706
731
766
766
821
821
861
861
861
906
906
906
906

G

cn-89-4

rocCT 633

Macca
arperara,
Kr

64
65
66
70
73
81
82
84
87
93
94
101
103
108
110
111
117
119
120
121



Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

H (m)
250
CRS 6-25
6-25/23
R [t—
6-25/22 ——
62521 T T | T
f— o~
200 el \\\\\‘: =
6-25/19 T~ NN
6-25/18 T~ N
6-25/17 TN N
P—r— N
625116 SN A NN
1] — T~ QN
6-25/15 - — T~ E\ N AN
1 — ] ~ DANNONOUONWNNNY
150 6-25/14 — R O
=] ~ NN
6-25/13 _ NN \§\\ N
T—
e NN \§\\
~ N
ok ™~ ~ NN
- !0/111 ™ \\\\\ \§‘\ N
00 6}-2?/1}0 T~ u \\\\ \\\\\\\Q
——— ™~ 3
ol et
- s‘\s ™~
bt — TS O
?_2|5/? \\\\\‘ T~ \\\ \\ \Qi\
-_~- \\ T~ N
e SHENRR: SURRSSNNN
5 6-25/4 T T T NN
-2 —— — R ]
\ |5/? T T~ \\\\2
6' 5‘\ T— T~
§§‘§‘\\ \\\\\\\ \\:
T \\\\\\\\\
\\\
0 5 10 15 20 25 30 Q (M%) 35
0 1 2 3 4 5 6 7 8 Q(nfc) 10
n (%) P2 (KBT)
80 B 0,90
70 ' — 0,85
60 P2 0,80
50 —— — 0,75
40 = = 0,70
30 - — 0,65
20 0,60
10 0,55
0 5 10 15 20 25 30 Q (M*4) 350’50
1 1 ]

0 1 2 3 4 5 6 7 8  Q(nfc) 10



MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

HACOCbI CUPUC 8-16

@

| [\ % ®dnaHueBoe McrnonHeHne
npucoeanHeHnsa Hacoca Cupuc
(n3rotaBnmBaeTcs no 3akasy)
Dy80, Py2,5MMa
< - D i 7168
;' ‘ @145
. - : 288 |
! 1 \ N
A T¥E | 018
4 oTB.
-]
| |
dneKTpopsurartenb FabapuTHble U NpUcoeanHUTENbHbIE Macca
Tvg::l:?::naep ~3x380B,50TI, napameTpbl, MM Arperana,
Mopenb P,, kBT lioms A D L A B G Kr
CRS 8-16/1-3 OAN 6-3 3 8 189 890 293 597 92
CRS 8-16/2-3 [AM 6-3 3 8 189 950 353 597 94
CRS 8-16/3-4 JAM 6-4 4 11 189 1025 404 621 98
CRS 8-16/4-5,5 [IAM 6-5,5 5,5 15 189 1095 454 641 102
CRS 8-16/5-7,5 JIAM 6-7,5 7.5 18,5 189 1220 514 706 111
CRS 8-16/6-9 [IAM 6-9 9 21 189 1290 559 731 115
Al 6-13 13 30 189 1450 629 821 126
CRS 8-16/7-13 ﬁAI‘I 8-13 13 32 189 1385 629 756 147
Al 6-13 13 30 189 1550 729 821 128
CRS 8-16/8-13 ﬁAI‘I 8-13 13 32 189 1485 729 756 149
Al 6-15 15 37 189 1600 739 861 134
CRS 8-16/9-15 ﬁAI‘I 8-15 15 37 189 1520 739 781 156
Al 6-15 15 37 189 1675 814 861 136
CRS 8-16/10-15 ﬁAI‘I 8-15 15 37 189 1600 819 781 158
Al 6-18,5 18,5 43 189 1780 874 906 143
CRS8-16/11-18,5 ﬁAI‘I 8-18,5 18.5 45 189 1670 874 796 . 163
.. JIAM 6-18,5 18,5 43 189 1835 929 906 G3"-B 145
! [IA 8-18,5 18.5 45 189 1725 929 796 rocT 165
CRS 8-16/13-22 JIAM 8-22 22 60 189 1860 984 876 6357 184
CRS 8-16/14-22 JIAN 8-22 22 60 189 1920 1044 876 186
CRS 8-16/15-26 JIAM 8-26 26 63 189 2010 1099 911 196
CRS 8-16/16-26 JIAI 8-26 26 63 189 2065 1154 911 198
CRS 8-16/17-30 JIAM 8-30 30 70 189 2160 1214 946 207
CRS 8-16/18-30 JIAN 8-30 30 70 189 2215 1269 946 209
CRS 8-16/19-37 JIAM 8-37 37 80 189 2345 1324 1021 231
CRS 8-16/20-37 JIAN 8-37 37 80 189 2400 1379 1021 233
CRS 8-16/21-37 JIAM 8-37 37 80 189 2455 1434 1021 235
CRS 8-16/22-37 [IAN 8-37 37 80 189 2515 1494 1021 237
CRS 8-16/23-45 JIAM 8-45 45 100 189 2685 1549 1136 262
CRS 8-16/24-45 JIAN 8-45 45 100 189 2740 1604 1136 264
CRS 8-16/25-45 JIAI 8-45 45 100 189 2800 1664 1136 266
CRS 8-16/26-45 JIAN 8-45 45 100 189 2855 1719 1136 268

CRS 8-16/27-45 LA 8-45 45 100 189 2910 1774 1136 270



Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

H (m)
350
CRS 8-16
1 8-16/13
T 1
8-16/12 ~~
I —— \\\
‘\\\ ‘\\
T~ ‘\\\
250 8-16/11 Sy
~— N~
Tt~
L | 8-16/10 ~r~
HHH Hiine
e ™~
200—— 8-16/9
SR 1
T ——— [~
\\‘
—§~§~\ \\
| 8-16/7 ~— ~
150 T~
BERR HEN S~
T 8-16/6 ~—{_
| [ Tt —
8—1i6/5 ~ N
R T~
100 8-16/4 ~J] RERS
8-16/3 T~ N
BN NN s
8-16/2 ~<{_ =
T uNN <~
8-16/1 ~—l_ ~~
I — \\\
\5\
0 2 4 6 8 10 12 14 16 18 Q (M) 22
0 05 10 15 20 25 30 35 40 45 50 Q(nlc)6.0
n (%) P2 (kBT)
80 ; . — 1,40
n ==
70 — 1,30
60 P> 1,20
50 1,10
40 - 1,00
30 =" 0,90
20 0,80
10 ~ 0,70
0 2 4 6 8 10 12 14 16 18 Q (M) 22060

| | |
0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 50 Q(n/c) 6,0




MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

H (m)
I CRS 8-16
8-16/27
HEEN —
8-16/26 ~—_
HEEN — ~
50596725 ~—_ N
8-16/24 T~ NS
T
HEEN — ~
8-16/23 T~ N
500 ~
HEEN — ] ~ D
8-16/22 R N N
HEEN — <~ ~
8-16/21 T~ ~U NG
450 ‘ | ‘ ‘ Tt ™~ ™N
8-16/20 Sy < ~C
HEEE = ™~ N
8-16/19 ~—_ ~ N
HREN EE—— ~ N
8-16/18 ~——_ ~ q
400 ~
EEEN 1 ~~ N
8-16/17 ~—_ C N
HEER —— ~ q
8-16/16 ~—__ ~ N
HEEN — ~ q
3057615 T~ ~~ N
BERRER —— - ™
8-16/14 ~ NN
—_ ™~ ‘\\
300 T~ \‘\\\ D
N \\‘
\ T~
\\
™N
2505 2 4 6 § 10 12 14 16 18 Qwl) 22
0o 05 10 15 20 25 30 35 40 45 50 Q(n/c)60
n (%) P2 (kBT)
80 — 7 1,40
70 = 1,30
60 P2! 1,20
50 = — 1,10
40 = 1,00
30 0,90
20 0,80
10 > 0,70
0 2 4 6 8 10 12 12 16 18 Q) 220

| | |
0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 50 Q(n/c) 6,0




Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

HACOCbI CUPUC 8-25

G
—»’—‘4—
“ “ dnaHueBoe UcnonHeHne
Q npucoeanHeHns Hacoca Cnpuc
(n3rotaBnunBaeTcs no 3akasy)
Ily80, Py2,5MMa
< - D - @168
| 2145
ajm o
a 1 \| I\
| % —L
“ g @_LEJ - 4 01B.
4]
| |
3]19KTp0ABVII'aTeJ1b Fa6apm'Hb|e n npucoeguHUTEsNbHble M
Tunopasmep ~3x380B,50y napameTpbl, MM acca
arperarta arperara,
Mopenb P,, kBT liom: A D L A B G Kr
CRS 8-25/1-3 OAN 6-3 3 8 189 915 318 597 90
CRS 8-25/2-4 OANN 6-4 4 11 189 995 374 621 94
CRS 8-25/3-5,5 [AI 6-5,5 5,5 15 189 1070 429 641 98
CRS 8-25/4-7,5 OAMN 6-7,5 7,5 18,5 189 1190 484 706 107
CRS 8-25/5-9 [AT 6-9 9 21 189 1270 539 731 111
CRS 8-25/6-11 DA 6-11 11 26 189 1360 594 766 117
CRS 8-25/7-13 OAN 6-13 13 30 189 1481 660 821 124
OAMN 6-15 15 37 189 1570 709 861 130
CRS 8-25/8-15
[AIN 8-15 15 37 189 1490 709 781 152
OAMN 6-18,5 18,5 43 189 1680 774 906 137
CRS 8-25/9-18,5
[ATI 8-18,5 18,5 45 189 1570 774 796 157
G3"-B
[AIM 6-18,5 18,5 43 189 1730 824 906 139
CRS 8-25/10-18,5 roct
OAN 8-18,5 18,5 45 189 1620 824 796 6357 159
CRS 8-25/11-22 AN 8-22 22 60 189 1760 884 876 178
CRS 8-25/12-22 [ATI 8-22 22 60 189 1820 944 876 180
CRS 8-25/13-22 LAl 8-22 22 60 189 1865 989 876 182
CRS 8-25/14-30 [AT 8-30 30 70 189 2140 1194 946 199
CRS 8-25/15-30 [ATI 8-30 30 70 189 2195 1249 946 201
CRS 8-25/16-30 OAI 8-30 30 70 189 2245 1299 946 203
CRS 8-25/17-37 OAN 8-37 37 80 189 2245 1224 1021 225
CRS 8-25/18-37 [AnN 8-37 37 80 189 2295 1274 1021 227
CRS 8-25/19-37 OAN 8-37 37 80 189 2365 1344 1021 229
CRS 8-25/20-45 [AI 8-45 45 100 189 2550 1414 1136 254

CRS 8-25/21-45 LA 8-45 45 100 189 2620 1484 1136 256



42

MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)
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Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

HACOCbI CPUC 8-40 G
—— ———
“ “ dnaHueBoe UcnonHeHne
npucoeanHeHns Hacoca Cnpuc
(n3rotaBnunBaeTcs no 3akasy)
Ily80, Py2,5MTlla
< i D | @168
- —= 2145
am e
a T \|
w T T,
“ LEJ_@_LEJ - 4018,
om
| |
3]19KTp0ABVII'aTeJ1b Fa6apm'Hb|e n npucoeguHUTEsNbHble M
Tunopasmep ~3x380B,50y napameTpbl, MM acca
arperarta arperara,
Mopenb P,, kBT liom: A D L A B G Kr
CRS 8-40/1-3 OAMN 6-3 3 8 189 970 373 597 60/62
CRS 8-40/2-5,5 OAIMN 6-5,5 5,5 15 189 1075 434 641 67/69
CRS 8-40/3-7,5 OAN 6-7,5 7,5 18,5 189 1200 494 706 76/78
CRS 8-40/4-11 OAM 6-11 11 26 189 1310 544 766 85/88
CRS 8-40/5-13 OAIM 6-13 13 30 189 1425 604 821 93/96
OAN 6-15 15 37 189 1440 579 861 100/103
CRS 8-40/6-15
OATI 8-15 15 37 189 1360 579 781 122/128
CRS 8-40/7-22 LA 8-22 22 60 189 1650 774 876 G3"-B 146/152
CRS 8-40/8-22 LA 8-22 22 60 189 1670 794 876 rocT 149/155
6357
CRS 8-40/9-30 OAIN 8-30 30 70 189 1790 844 946 168/174
CRS 8-40/10-30 OATN 8-30 30 70 189 1850 904 946 171177
CRS 8-40/11-30 [AIMN 8-30 30 70 189 1920 974 946 174/180
CRS 8-40/12-37 OAINN 8-37 37 80 189 2055 1034 1021 197/204
CRS 8-40/13-37 OAN 8-37 37 80 189 2115 1094 1021 201/208
CRS 8-40/14-45 OAI 8-45 45 100 189 2290 1154 1136 227/235
CRS 8-40/15-45 OATI 8-45 45 100 189 2350 1214 1136 230/238

CRS 8-40/16-45 JAMN 8-45 45 100 189 2410 1274 1136 233/242



MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

H (m)
S840t
—— CRS 8-40
300 — —
[ 8-40/15 T
[ ] I
280\ 8-40/14 - -
[ - - ~
—— 8-40/13 T N
T = BRSSYERNNEER
—— 8-40/12 T TN
240 = = -—
- — N \\
220 8-40/11 — — ——
T - b
200/ 8-40/10 e o - <
- o NG N
—— 8-40/9 = ~ N
P 5 S s
- 8-40/8 T — | ~ -
1601177 S NS
o §iEesseey SEEH ERENANA SARNAANS
140 == - NN
o— \\
120 I~ N \:\‘
[~ 8-40/6 N
[ 1 T
R DU — q N
1001 8-40/5 —— 1 y
] T
80— 8-4074 = =
T T—— —
60 ——_8-40/3 —
L 8-40/2 == ~ =
[ [ [ ] ———
487077 = — 1
~ ~
20 — T ——) = —

0 4 8 12 16 20 24 28 32 36 40 44 Q (M3/y) 52
1 1

0 1 2 3 4 5 6 7 8 9 10 N 12 Q (n/c) 14

n (%) P2 (kBT)
80 1 ; : e 260
70 - ' * === 540
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HACOCbI CUPUC 8-65

Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

Fa6apm'Hb|e n npucoeguHUTEsNbHble
napameTpbl, MM

A A
<
-
Y
)
oM —
! !
dnekTpopsuratenb
Tunopasmep ~3x380B,50TL
arperara Mopenb P,, kBT liom: A D
CRS 8-65/2-7,5 JAN 6-7,5 7.5 18,5 189
JAM 6-18,5 18,5 43 189
CRS 8-65/3-18,5
DAM 8-18,5 18,5 45 189
DAMN 6-18,5 18,5 43 189
CRS 8-65/4-18,5

OAIN 8-18,5 18,5 45 189
CRS 8-65/5-22 OAN 8-22 22 60 189
CRS 8-65/6-22 JAM 8-22 22 60 189
CRS 8-65/7-30 JAN 8-30 30 70 189
CRS 8-65/8-37 JAN 8-37 37 80 189
CRS 8-65/9-37 JAMN 8-37 37 80 189
CRS 8-65/10-37 OAN 8-37 37 80 189
CRS 8-65/11-37 DAN 8-37 37 80 189
CRS 8-65/12-45 OAN 8-45 45 100 189
CRS 8-65/13-45 DA 8-45 45 100 189
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Kr
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)
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Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

HACOCbI CUPUC 10-65, CUPNC 10-77 G

[ ) dnaHueBoe ncnonHeHve
npucoeanHeHusa Hacoca Cupuc
(n3rotaBnmBaeTcs Nno 3akasy)
Zly100, Py2,5MTrla
< 215
@180
| 2110 ‘
a .
N
A mi I\ 218
‘ o 8 oTB.
4]
|
3ﬂeKTpOp,BMraTEHb I'a6apV|THb|e n npucoeguHUTENbHble M
Tunopasmep ~3x380B,50Ty napameTpbl, MM acca
arperara arperara,
Mopenb P,, kBT liom: A D L A B G Kr
CRS 10-65/2-22 DA 8-22 22 60 235 1410 534 876 154
CRS 10-65/3A-26 OATN 8-26 26 63 235 1530 619 911 164
OAM 10-30 30 65 235 1570 693 877 210
CRS 10-65/4A-30
OAMN 8-30 30 70 235 1640 694 946 187
OAMN 10-37 37 83 235 1660 758 902 220
CRS 10-65/4-37
OAN 8-37 37 80 235 1780 759 1021 209
OAMN 10-45 45 105 235 1730 763 967 245
CRS 10-65/5A-45
OAN 8-45 45 100 235 1900 764 1136 240
OAMN 10-45 45 105 235 1820 853 967 254
CRS 10-65/6A-45
OAN 8-45 45 100 235 1990 854 1136 249
CRS 10-65/6-55 LA 10-55 55 120 235 1875 858 1017 266
CRS 10-65/7-55 LA 10-55 55 120 235 1950 933 1017 CM-114-11 273
CRS 10-65/8-65 OAMN 10-65 65 135 235 2100 1018 1082 302
CRS 10-65/9-75 LA 10-75 75 158 235 2255 1098 = 1157 F23C3T 333
CRS 10-65/10-90 LA 10-90 920 210 235 2455 1178 1277 379
CRS 10-65/11-90 OATM 10-90 920 210 235 2535 1258 1277 388
CRS 10-65/12-110  OAM 10-110 110 250 235 2655 1338 1317 408
CRS 10-65/13-110 DA 10-110 110 250 235 2740 1423 1317 417
CRS 10-65/14-130  OAI 10-130 130 270 235 3040 1503 1537 493
CRS 10-65/15-130  OAIM 10-130 130 270 235 3120 1583 1537 502
OAMN 10-30 30 65 235 1411 534 877 169
CRS 10-77/2-30
OAI 8-30 30 70 235 1481 535 946 192
OAIM 10-37 37 83 235 1521 619 902 202
CRS 10-77/3-37
LOAMN 8-37 37 80 235 1642 620 1021 191
OAT 10-45 45 105 235 1725 758 967 237

CRS 10-77/4-45
OATM 8-45 45 100 235 1895 759 1136 232



MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)
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Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

H (m)
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CRS 10-77
200
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150 e
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N
100 B~
\\\ ‘
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50 T~
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n (%) P2 (kBT)
80 BEE 1 140
70 === === 13,0
60 P ——— 12,0
50 = = 11,0
40 = 10,0
30 — 9,0
20 = 8,0
10 7.0
’ 6,0
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MorpyxXHble ckBaxXmHHble Hacockl cepuu Ciris (Cupuc)

HACOCbI CUPUC 10-100, CUPNC 10-120 ﬂ

o

80T1B.0 18

-
| I |
dnekTpopsuratenb [aGapuTHble 1 NpucoeauHUTENbHBbIE Macca
Tunopasmep ~3x3808B,50T, napamMmeTpbl, MM
arperara arperara,

Mopenb P,, kBT lyom: A D L A B Kr
CRS 10-100/2-18,5 [AMN 8-18,5 18,5 45 235 1490 721 769 127
CRS 10-100/3-22 OAMN 8-22 22 60 235 1765 889 876 180
CRS 10-100/4-26 [ATMN 8-26 26 63 235 1970 1059 911 182
CRS 10-100/4-30 [AMN 8-30 30 70 235 1930 984 946 238
CRS 10-100/5-37 OAIM 10-37 37 83 235 2125 1223 902 264
CRS 10-100/6-45 [OATI 10-45 45 105 235 2340 1373 967 292
CRS 10-100/7-55 AAM 10-55 55 120 235 2560 1543 1017 307
CRS 10-100/8-65 OAM 10-65 65 135 235 2785 1703 1082 348
CRS 10-120/2-22 OAN 8-22 22 60 235 1430 554 876 162
OAM 10-30 30 65 235 1515 638 877 215

CRS 10-120/3-30
OAMN 8-30 30 70 235 1585 639 946 192
OAM 10-37 37 83 235 1650 748 902 232

CRS 10-120/4-37
AN 8-37 37 80 235 1770 749 1021 221
[OAT 10-45 45 105 235 1815 848 967 260

CRS 10-120/5-45
DA 8-45 45 100 235 1985 849 1136 255
CRS 10-120/6-55 OAM 10-55 55 120 235 1960 943 1017 279
CRS 10-120/7-75 OAM 10-75 75 158 235 2205 1048 1157 328
CRS 10-120/8-75 OAM 10-75 75 158 235 2295 1138 1157 338
CRS 10-120/9-90 OAM 10-90 90 210 235 2505 1228 1277 384
CRS 10-120/10-110 OAI 10-110 110 250 235 2635 1318 1317 406
CRS 10-120/11-110 JOATM 10-110 110 250 235 2725 1408 1317 415
CRS 10-120/12-130 OAM 10-130 130 270 235 3035 1498 1537 493

CRS 10-120/13-130 OAM 10-130 130 270 235 3125 1588 1537 502



Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

HACOCbI CUPANC 10-160, CUPANC 10-200 Q
i i VL;E %
<
80T1B.0 18
S
I
D
|- —
o
| I |
dnekTpopsuratenb [aGapuTHble 1 NpucoeauHUTENbHBbIE Macca
Tunopasmep ~3x3808B,50T, napamMmeTpbl, MM
arperara arperara,
Mopenb P,, kBT lhom: A D L A B Kr
CRS 10-160/1-18,5 [AM8-18,5 18,5 45 235 1330 534 796 135
OAM 10-37 37 83 235 1590 688 902 229
CRS 10-160/2-37
OAMN 8-37 37 80 235 1710 689 1021 218
OAM 10-45 45 105 235 1820 853 967 262
CRS 10-160/3-45
OAMN 8-45 45 100 235 1990 854 1136 257
CRS 10-160/4-65 OAM 10-65 65 135 235 2100 1018 1082 310
CRS 10-160/5-75 OAM 10-75 75 158 235 2350 1193 1157 349
CRS 10-160/6-90 OAT 10-90 90 210 235 2640 1363 1277 401
CRS 10-160/7-110 OAM 10-110 110 250 235 2850 1533 1317 429
CRS 10-160/8-130 OATI 10-130 130 270 235 3240 1703 1537 512
DA 10-45 45 105 235 1655 688 967 246
CRS 10-200/2-45
DA 8-45 45 100 235 1825 689 1136 242
CRS 10-200/3-65 OAT 10-65 65 135 235 1935 853 1082 295
CRS 10-200/4-75 OAM 10-75 75 158 235 2175 1018 1157 333
CRS 10-200/5-90 [AT 10-90 90 210 235 2370 1193 1277 386

CRS 10-200/6-110 OAM10-110 110 250 235 2680 1363 1317 413



MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)
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Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm

H (m)
ool CRS 10-120
~7
7\50/7
N 7‘0 I
~N I~ |
360 ~%7, +
\‘\‘ 7b I | ‘\\\
\‘\;Zio) b ‘\‘\ =
/0.7 TS o
72 0/ 7 ™ \\\ ‘\\;
‘hj O/9 \\\ ~N
‘\7 0- 72 ! \\‘\ \“\ \\\ b NG
240 %8 e ——— TNCONCN
SANE= NN
;7@/s ‘\‘ B ‘\‘\
g - T~ > N \.
200 ——1— - - TN —
L2205 | N
T =~ — ~~ N
0.3 — ™~ ~ N NN
160 =120/5 < = B A
T~ ™ N \\ \\
~ — ~ ™ AVAN
1%20/4 - == N R \\ N\ AN
120 — ——r < T~ X
10-12 ~ B — g — NG N
O/i ~~~— A NEANANAN
80 — ——
——10-120/o——F+—+—+—+—+—++—+1 >~<———————\——3\i
‘\ ™
40 — —
T—
0 20 40 60 80 100 120 140 Q (M3/H) 180
L 1 1 1 1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35 40 Q (n/c) 50
n (%) P2 (kBT)
80 ;
70 n 12,0
60 e 11,0
50 — - 5 10,0
> 2
40 9,0
30 e 8,0
20 — = 7,0
10 = 6,0
0 20 40 60 80 100 120 140 Q(m*u) 180
L 1 1 1 1 1 1 1 1 1 ]
0 5 10 15 20 25 30 35 40 Q (n/c) 50

53



MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)
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Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)

Tunopasmep
arperara

CRS 12-160/1-30
CRS 12-160/2-45
CRS 12-160/3-65
CRS 12-160/4-90
CRS 12-160/5-110
CRS 12-160/6-130
CRS 12-200/1-30
CRS 12-200/2-65
CRS 12-200/3-90
CRS 12-200/4-110
CRS 12-210/1-30
CRS 12-210/2-45
CRS 12-250/1-37
CRS 12-250/2-75
CRS 12-250/3-110
CRS 12-250/4-130
CRS 14-320/1-75

CRS 14-320/2-110

HACOCbI CUPUC 12-160,
CNPUC 12-200, CUPUC 12-210,
CNPUC 12-250, CUPUC 14-320
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o
!
dnekTpopBuratenb
~3x3808B,50Ty,
Mopenb P,, kBT
OATM 10-30 30
OAN 10-45 45
OATNN 10-65 65
OATM 10-90 90
OAM 10-110 110
OAN 10-130 130
OAN 10-30 30
LA 10-65 65
OAN 10-90 90
OAM 10-110 110
OAN 10-30 30
LA 10-45 45
OAI 10-37 37
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OAN 10-110 110
OAMN 10-130 130
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OAM 10-110 110
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Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)
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MorpyxHble ckBaXMHHble Hacockl cepum Ciris (Cupuc)
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Hacocbl Cupuc: TabapuTHble pa3mepbl U XapakTepuUcTUKm
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MpucoearHeHMe HAaCOCOB K BOAOMNOABLEMHOWN KOJIOHHE

NPUCOEAVNHEHUE HACOCOB K BO4OMNOAbEMHOW KONOHHE
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CraHumn ynpaeyieHNa HacocaMu

CTAHUUU YTIPABJIEHUA Cepus
OANHOYHbIMUN HACOCAMN HMS Control L2

HA3HAYEHUE o T

Gk,
CraHuuu cepum HMS Control L2 npepgHa3sHayeHbl e
ONs yrpaBfieHMs U 3alWMTbl OQWMHOYHbIX CKBa- @
XKMHHBIX, MOTPYXHbIX OPEHaXHbIX WA MOBEpPX-

HOCTHbIX HacoCOB, a Takxe JItobbIX TPéxdasHbix
ACMHXPOHHbIX 3neKTpoABuraTenem c KOpOTKO-
3aMKHYTbIM POTOPOM.

YMNPABJIEHUE A

— py4yHOEe — ynpaBrieHMe 3N1eKTpoaBUraTensiMum (&)

HaCcoCOB C MOMOLLbIO KHOMOK Ha MaHenu
MUKPOKOHTponnepa

— aBTOMaTU4ecCKoe —ynpaBieHne nyckom /ocTa-
HOBOM 3J1EKTpOABUraTeNnd Hacoca nNo curHany
OT A4aT4ynKoB O6paTHOI7I CBA3N

— AMUCTAHLMOHHOE, MO BHELWHEMY AUCKPETHOMY
curHany

CTPYKTYPA YCJIOBHOIO OBO3HAYEHUA
HMS Control L2 - XXX - 1P54 - Y2

:

HanmeHoBaHmMe ctaHUMM

MakcManbHbIn pa6oqv||7| TOK MOAgKJIlo4aeMoro 3JiekKTpogsuratend, A

CTeneHb 3aWMThbI Kopnyca CctTaHUnn

Knnumatmnyeckoe ncrnonHeHue

TEXHUYECKUE XAPAKTEPUCTUKUN

KonunyectBo nopksitoHaembIx 3NeKTpoaBUraTenemn 1w
MakcrMarbHbI TOK MOAKNIOYAEMOrO 3NeKTpoABUraTens 200 A”
HanpsxeHune nnTaHMa cMNoOBOM Lenn / YactoTa Toka ~380B (+10 ... -15%) /50 My +2, 3 ¢., N, PE
KoHTponb Toka 1 HanpsXxeHUs rno gasam aa
MakcrmManbHoe KOIMYeCcTBO NOAKIII0YAEMbIX AATYMKOB 4 wT.
HactpavBaemble BbixogHble pene (HO / H3 koHTakT) 1 wT.
Hanps>xeHne nnTaHMa MUKPOKOHTpoiepa 220B
Myck anekTpoaBuratens npsimomn
[unana3oH TemnepaTyp aKcnnyaTaumm -40 ... +40 °C
OTHOCUTENbHas BNAaXXHOCTb He bonee 80 %
KnumaTtuyeckoe ncrnionHeHue (TOCT 15150-69) Y2

*CTaHUMM C TOKOM NOAKIOYaeMoro anekTpoasuratens 6onee 200 A n3rotaBnMBatoTCa No WHAMBMAYanbHOMY 3aKa3y



CraHuum ynpasneHus cepumn HMS Control L2

KOMMYTAUWMOHHbIE CUTHAJIbI CTAHLINA

BxopHble cuMrHanbl U nogkntoyaemMble JaTYuKu

3N1EeKTPOKOHTaKTHble MaHOMeTpbl (IKM)

Tvn AaTYMKOB BEPXHErO N HUXHErO YPOBHA .
HOMWHanNbHOE Hanps>XeHMe uenen NMTaHMa gaTymkos: ~ 15B

HaTtunk «CyXxoro» xoga HOMMUHaNbHOE HanpsaxXeHne uenuv NnMTaHna gatdmnka: ~ 15B

BHelwwHee ynpaBneHue HOMWHanNbHOEe HanpsXeHWe Lenu NnuTaHna gatynka: ~ 158

B KayecTBe AATYMKOB YPOBHS MOTYT UCMOMb30BaThCA OAMHOYHbIE AATYMKM C «CyXMMMU» KOHTaKTaMu, 3NeKTPOKOHTaKTHble MaHomeTpbl (9KM) nioboro
MCMOMHEHWS, NOMNAaBKOBbIe BbIKOYaTENN, KOHAYKTOMETpUYeckue (3NeKTPOAHbIE) U NPOoYMe AUCKPETHbIE AaTYUKM

BbixogHble curHasnbl

HactpanBaemoe nonb3oBatenem cobbiTue
(BbIOMIpPaETCs B yCTaHOBOYHOM MEHIO HO/H3 koHTaKTbl pene ¢ nepeknaHbIM KOHTakToMm ~250B, 1A
MUKPOKOHTpoOepa)

® «PaboTa cTaHLMM» (MoAaHO NUTaHWE N OTCYTCTBYIOT
aBapUIiHble CUrHanbl

= «ABapusa»

= «BkntoyeHue auratens» / «OTKoYeHE ABUraTENS»
CurHanel pene

= «BHelwHee ynpaBneHme»
m «CpabaTtbiBaHue Bxoga dH»
= «CpabaTbiBaHMe Bxoga dL»

= «CpabaTtbiBaHue Bxoaa dS»

CEPUHbIE MOAENUN

YcTaHOBMEHHbIV

Moaenb craHumm SnexTponsurarenb TOK 3aWnThbl, A 32;:1;1;: raG:nF:\:I/ITbI, h::céc;; :;,
MowHocTb, KBT PaGouuin Tok, A* MUH. MaKc.
HMS Control L2 - 25 0,3...11 1...25 1 25 310x420x150 8
HMS Control L2 - 40 9...17 20...40 20 40 310x420x150 8
HMS Control L2 - 80 22...37 55...80 55 80 505x300x190 11
HMS Control L2 - 100 30...45 75...100 75 100 o 500x400x220 16
HMS Control L2 - 160 45...75 115...160 115 160 650x500x200 25
HMS Control L2 - 200 75...90 155...205 155 200 650x500x200 27

* Mpu BbIGOpE MoAeNn CTaHUMM HEOBXOAMMO OPUEHTUPOBATLCA Ha PaboYMI TOK NOAKIIOYAEMOrO aCUHXPOHHOTO 31eKTPoABUraTens
¢ HebonbwKm 3anacom B 5...10%
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CraHumn ynpaeyieHNa HacocaMu

CTAHUMUN C PACLLUUPEHHBIMWU OYHKUNAMN Cepus
YMNPABJIEHUA OANHOYHbIMN HACOCAMMU HMS Control L3

HA3HAYEHWE

CraHumm cepum HMS Control L3 npegHa3sHa4veHbl
ANs yripaBneHus, 3aWwmnTbl U MOHUTOPUHIA OAM-
HOYHbIX CKBaXWHHbIX, MOFPY>XHbIX APEeHaXHbIX
WAN MOBEPXHOCTHBLIX LLEeHTPODOEXHbLIX HACOCOB,
OCHALLEHHbIX aCMHXPOHHbIMU 3neKTpoaBuraTe-
NSIMU C KOPOTKO3aMKHYTbIM poTopom. CTaHuuMun
obecneynBaloT NPSIMON UK NNIaBHbIN NYCK 3N1eKT-
poaBuraTens HaCOCHOro arperara.

YMNPABJIEHUE

— py4yHOEe — ynpaBrieHMe 3N1eKTpoaBUraTensiMum
HaCcoOCOB C MOMOLLbID KHOMOK Ha naHenu
MUKPOKOHTpOiepa cTaHuum

— aBTOMaTU4ecCKoe —ynpaBieHne nyckom /ocTa-
HOBOM 3J1EKTPOABUTraTeNd HacoCa NO CUrHany
OT A4aT4ynKoB O6paTHOl7I CBA3N

— AUCTaHUMOHHOE, MO BHELIHEeMY AUCKPETHOMY
curHany

CTPYKTYPA YCJIOBHOIO O6O3HAYEHUA

MpumMep 00o3HaYeHMUs:

HMS Control L3 -120-1-M-T - IP54 - YXN4

HanmeHoBaHMe cTaHUMM

HMS Control L3 - XXX - X - X.X.X - IPXX - X

MakcrManbHbIV paboynii Tok NoaKIYaeMoro anekTpoasuratens, A

Cnocob nycka Hacoca: 6e3 obo3HayeHUs — npsiMon nyck; M— nnaBHbIN Nyck

JononHutenbHble QYyHKLNN:

M - 3aWwmTa OoT UMNYNbCHbIX NepeHanpsaXeHUn (MonHMe3almTa)
H - 3awmTa OT NOBbLILWEHHOIrO/MOHMXEHHOIO HaMpPsXeHNS CETU
O - oborpes wkada (pacwmpeHne TeMnepaTypHOro granasoHa go kateropum Y2)

P- BbIKJ1lO4aTENb-pa3begUHUTENb Ha BBOE

C - ypnanéHHoe ynpasneHue no cetn RS-485(npotokon Modbus RTU)

T/T1- noaknioyeHre OAMHOYHOTO AaTYMKa TeMrepaTypbl 0bMoTok ABuratens Pt100/PTC
T2 - KOHTpPONb TEMMEepPaATYpPbl NOAWNMHUKOBbIX Y3/10B Hacoca (2 patynka)

T4 — KOHTpPONb TeMMepaTypbl NOAWMNMNHUKOBLIX Y3N0B Hacoca U aApuratens (4 natynka)

3-c mMojynem nogknoyYeHnda snekKTpoaHbIX 4aTYHNKOB YPOBHA
(I'IVITaHVIe 0AaTYHUKOB nNepemMeHHbIM TOKOM)

CTeneHb 3aWMThl KOpMyca cTaHUuM, No ymonyanuio IP54

KnnmaTtnyeckoe ncnonHeHue




CraHuum ynpasneHus cepumn HMS Control L3

TEXHUYECKUE XAPAKTEPUCTUKU

KonunyectBo nogkoyaeMbIx aneKTpoaBuratenem 1 wr.

Tok noakno4YaemMoro anekTpoasmratens / MOWHOCTb 1-300 A/ po 132 kBT*
Hanps>eHune NnuTaHUs CMNoOBOM Lenu / YactoTa Toka ~380B (+10... -15%) /50y +2,3 ., N, PE
KoHTposib Toka 1 HanpsXXeHWs no das3am na

MakcnmanbHoOe KONMYeCcTBO NoAKNIOYaEMbIX AATYNKOB 5w

HactpauvBaemble BbixogHble pesnie (HO / H3 KoHTakT) 1 wT.

Hanpsi>eHne nutaHUa MUKPOKOHTponnepa 220B

Myck anekTpopaBuratens nnaBHbIN npsimon
[vana3oH Temnepatyp aKcnayaTauum +1...+40°C -40 ... +40°C
OTHOCUTENbHasA BNaXHOCTb He 6onee 80% npwu 25 °C 100% npwn 25 °C
Knumatnyeckoe ncnonHenue (TOCT 15150-69), no ymonyaHuto YXna y2

*CTaHUMKM C TOKOM NOAKIIl04aeMoro afieKTpoasuraTens 6onee 300A nsrotaBnMBaoTCs No NHAUBUAYaNnbHOMY 3aKasy

KOMMYTALUUOHHbBIE CUTHAJIbI CTAHLUWUI

BxopHble cMrHanbl v nogxioYaeMble AaTiukm BbIXoAHbIe CMrHanbI
B aTUMK «CYXOFO XOofa» = pene «ABapus»
= pesie [aBNeHNA UM 3NIEKTPOKOHTAKTHbIV MaHOMETP " nonb3oBatenbckoe pene, HactpansaeTca

Ha OfHY 13 cnepyowmnx hyHKUNN:

| |
AATHMK BEPXHETO yPOBHS = «Paborta ctaHUMM» (NogaHo NUTaHne

® [JaTYMK HUKHETO YPOBHS W OTCYTCTBYIOT aBapUMHbIE CUTHaNbI)
= «ABapua»
= «JlBUratenb BKIOYEH»
" «BHewHas aBapua»
= patumk PT100/PTC = «BHeluHee yrnipaBneHne»
= «CpaboTan faTymK BEpPXHEro ypoBHS»
= «CpaboTan fJaT4ymK HUXHEro ypoBHS»

® Bxof «BHelwHee ynpasneHune»

®m Bxopf «BHewHss aBapua»

HOMWHaNbHOE HanpsXXeHWe Llenen NMTaHUa aTiYNKOB: = «CpaboTan AaT4mK «Cyxoro» xoaa»

15 B, NOCTOAHHbIN TOK
KOMMYyTaLUMOHHas cnocobHocTk pene: ~250B, 1 A

CEPUHbIE MOAENU

CTaHLMU € NPSIMbIM NMYCKOM CTaHLMU € NNaBHbIM NMYCKOM Hommuam:ubuﬁ HomuHanbHas
ToK, A MOLLHOCTb , KBT

HMS Control L3-25-1P54-Y2 HMS Control L3-25-M-1P54-yXJ14 1-25 1,1-9

HMS Control L3-40-1P54-Y2 HMS Control L3-40-M-IP54-YXN4 20-40 11-17

HMS Control L3-60-1P54-Y2 HMS Control L3-60-M-1P54-YXJ14 35-60 18,5-22

HMS Control L3-80-1P54-Y2 HMS Control L3-80-M-1P54-yXJ14 55-80 27 -37

HMS Control L3-100-1P54-Y2 HMS Control L3-100-1-1P54-yX/14 75-100 45

HMS Control L3-120-IP54-y2 HMS Control L3-120-M1-IP54-YXN4 95-120 50, 55

HMS Control L3-160-IP54-Y2 HMS Control L3-160-M1-IP54-YXN14 115-160 65, 75

HMS Control L3-200-IP54-Y2 HMS Control L3-200-M1-IP54-YXN4 155-200 90

HMS Control L3-250-1P54-Y2 HMS Control L3-250-1-1P54-YX/14 195 - 250 110

HMS Control L3-300-IP54-Y2 HMS Control L3-300-M1-IP54-YX14 245 -300 132

** Mpu BbIOOpPE MOAeNU CTaHLMN HeOBXOAMMO YUUTLIBATL PaboUMIA TOK MOAKIIIOYAEMOro aCMHXPOHHOIO 3NeKTpoaBuraTens ¢ 3anacom B 5-10%
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CraHumn ynpaeyieHNa HacocaMu

CTAHUUWN C BECTIPOBOAHbLIM YINPABJIEHUEM Cepus

OANHOYHbIMN HACOCAMMU

HMS Control L4

HA3HAYEHWE

CraHummn cepum HMS Control L4 npepgHasHayveHbl
4Ns  ynpaBneHusl, 3alWuTbl U MOHUTOPUHra
(B TOM Yncne 6ecnpPoOBOAHOIO) OANHOYHbIX CKBa-
XXUHHBIX, MOrPY>XXHbIX APEHaXHbIX WX MOoBepX-
HOCTHbIX LLeHTPOOEXHbIX HAaCOCOB, OCHALEHHbIX
ACMHXPOHHBIMUW 3N1eKTPOABUIaTENSIMN C KOPOTKO-
3aMKHYTbIM poTopoM. CTaHuMM obecneymBatoT
NpPsAMOW WAM MAaBHbLIA MYCK 3NeKTpoaBUraTens
HaCOCHOro arperara.

YMNPABJIEHUNE

— py4HOe — ynpaBfieHne 3neKTpoABMraTensiMmu
HacoCoB C MOMOLLbIO KHOMOK Ha MaHenu
MWKPOKOHTpOsIepa CTaHL MK

— aBTOMaTU4ecKoe — ynpaBneHme nyckom /octa-
HOBOM 3NeKTpoABUraTeNis Hacoca Mo curHany
OT 4aT4MKOB 0bpaTHOM CBA3U, AUCKPETHOE

— OWUCTaHUMOHHOE — AUCKPETHOe uAM C No-
MoLllblo pagmokaHana, GSM/GPRS mogema,
a Takxe nocpeacrtsomM SMS-coobueHni

CTPYKTYPA YCJIOBHOIO O6O3HAYEHUA

Mpumep 0bo3HaYeHus:

HMS Control L4 - 130 - 1 - M - GPRS - IP54 - YXJ14

HanmeHoBaHMe cTaHUUN

HMS Control L4 - XXX -1 - X.X.X - IPXX - X

MakcnmanbHbIN paGO‘-IVIﬁ TOK nNogkKno4YaemMoro snekrtpogsurartend, A

Cnocob nycka Hacoca: 6e3 06o3HauveHus — npsamor nyck; M — nnaBHbIV NycK

HononHuTtenbHble GYyHKLUMN:

M - 3awmTa OT UMMNYNbCHBIX NepeHanpPsaxXeHNn (MonHMe3alLmTa)
H - 3awmMTa OT NOBbILWEHHOrO/MOHMKEHHOMO HaMnpPsAXeHWs ceTn
O - oborpes wkada (paclmpeHme TemMmrnepaTypHOro anuanasoHa Ao kateropmm ¥Y2)

P- BblK/llO4aTENb-pa3beANHNTENb Ha BBOE

T2 - KOHTpONb TeMMNepaTypbl MOAWMMHUKOBLIX Y3M0B Hacoca (2 faTymka)
T4 — KOHTpONb TEMMEpPaTYpPbl NOALINMHUKOBBIX Y3/10B Hacoca 1 Auratens (4 gatyuka)
3 - c Moaynem NMoAKoYeHUs 3NeKTPOAHbIX AAaTYMKOB YPOBHS (MMUTaHWe AAaTYMKOB

nepemMeHHbIM TOKOM)

GPRS - nepepaya gaHHbIX 1 ynpasneHue no GPRS-kaHany cotoBow cBsi3u
RDM - nepepaya AaHHbIX 1 yNipaBfieHVe Mo paguoKaHany
SMS — ynpaBneHue 1 MOHUTOPUHI PaboTbl CTaHLUMM MPY MOMOLLM SMS

CTeneHb 3aWMThlI KOpMyca cTaHUun, No ymonyanuio IP54

Knnmatunyeckoe ncnonHeHune




CraHuumn ynpasneHus cepum HMS Control L4

TEXHUYECKUE XAPAKTEPUCTUKU

KonunyectBo nogkoyaeMbIx aneKTpoaBuratenem 1 wr.

Tok noakno4YaemMoro anekTpoasmratens / MOWHOCTb 1-300 A/ po 132 kBT"
Hanps>eHune NnuTaHUs CMNoOBOM Lenu / YactoTa Toka ~380B (+10... -15%) /50 My +2, 3 ., N, PE
KoHTposnb Toka 1 Hanps>XeHWs No dasam na

MakcnmanbHoOe KONM4YeCcTBO NoAKNOYaEMbIX ATYNKOB 10 wr.

HactpauvBaemble BbixogHble pesnie (HO / H3 koHTakT) 2 WrT.

Hanpsi>xeHne nutaHns MUKPOKOHTponnepa 220B

Myck anekTpopaBuratens nnaBHbIN npsimon
[vana3oH Temnepatyp 3KcnayaTauum +1...+40°C -40 ... +40 °C
OTHOCUTENbHasA BNaXHOCTb He 6onee 80% npwu 25 °C 100% npwn 25 °C
Knumatnyeckoe ncnonHenue (TOCT 15150-69), no ymonyaHuto yXna y2

*CTaHUMKM C TOKOM NOAKIIl04aeMoro afieKTpoasuraTens 6onee 300A nsrotaBnMBaoTCs No NHAUBUAYaNnbHOMY 3aKasy

KOMMYTAUMNOHHbIE CUTHATIbI CTAHLINA

BXxopHble curHanbi CTaHUMK 1 NoAKIIioYaeMble JaTYUKU BbIxogHble curHasbl CTaHLUN
Jatymkm «cyxoro xoga» N2 1 m Ne 2 24 B ABa NoMb30BaTeNbCKNX Pene HacTpanBaeMble Ha OAHY
13 aiegyowmx GyHKLNN:
AaTHYNKUN BEPXHETO U HNXKHETO yPOBHSA 24B = «Pabota ctaHUuMM» (MOLAHO NUTAHKUE M OTCYTCTBYIOT
JaTyMK OXpPaHHOW CUrHanu3auum 24B aBapuiiHble curHanb)
= «ABapua»
BX0Op[, «BHellHee ynpaBneHue» 24 B = «JlBUratenb BKIOYEH»
= «BHewHsa aBapua»
BXxo[, «BHeLHAs owmnbka» 24 B = «BHewHee ynpaseHmer
CUrHan « ABTOMaTUYeCKUI PeXUM» 24B = «CpaboTan faT4nK BEPXHEro ypoBHaA»
4 - 20 MA/ = «CpaboTan faTymMK HUXKHErO YPOBHSA»
. - M
aHanoroBbIil AATUMK AABNEHUA/YPOBHA o ot = «Cpabotan faTumk «cyxoro» xopa Ne1»
- M = «CpaboTan gatumk «cyxoro» xoga Ne2»
JaTtyuk TemnepaTypbl PT100/ PTC 0-3,5k0Om = «[pepaBapuiiHas cTyauma»
= «CpaboTan gaTymMK OXpaHHOM CUrHaNn3aumMm»
patynkm tokaNe 1, 2, 3 0-5A
KommyTaumoHHas cnocobHocTb pene: HO/H3 KoHTaKTbI
RS-485 /RS-232 5B/12B pene ~250B, 1A

B KayecTBe [aTUYMKOB YPOBHSI MOMYT MCMOMb30BaThCs OAMHOYHbIE JATUYUKU C «CYXMMU» KOHTaKTaMu, 3eKTPOKOHTaKTHble MaHomeTpbl (3KM) nioboro
WCMONHEHWS, MOMNAaBKOBbIE BbIKNOYATENN, KOHOYKTOMETpUYEcKne (3NeKTPOoAHbIE) U NpoYne AUCKPeTHble. BO3MOXHO Mcnonb3oBaHME aHaNnoroBbIxX
[laTYMKOB [iaBNEHUs NN YPOBHS C YHUULIMPOBaHHBIM TOKOBbIM BbixogaoMm 4...20 (0...20) MA

CEPUHbIE MOLENN

CTaHuum c npssiMbiM NyCKOM CTaHUMM C NflaBHbIM nycKkomMm HOMTI:,T(?JAI:PH% :gm:::::?(aB:_
HMS Control L4-25-1P54-Y2 HMS Control L4-25-N-1P54-YX/14 1-25 1,1-9
HMS Control L4-40-1P54-Y2 HMS Control L4-40-N-IP54-YX14 20-40 11-17
HMS Control L4-60-1P54-Y2 HMS Control L4-60-N-1P54-YX/14 35-60 18,5-22
HMS Control L4-80-1P54-Y2 HMS Control L4-80-N-IP54-YX/14 55 - 80 27-37
HMS Control L4-100-IP54-Y2  HMS Control L4-100-T1-IP54-YX/14 75-100 45
HMS Control L4-120-IP54-Y2  HMS Control L4-120-T1-IP54-YX/14 95- 120 50, 55
HMS Control L4-160-IP54-Y2  HMS Control L4-160-1-IP54-YX/14 115- 160 65,75
HMS Control L4-200-IP54-Y2  HMS Control L4-200-11-IP54-YX14 155 - 200 90
HMS Control L4-250-IP54-Y2  HMS Control L4-250-1-IP54-YX/14 195 - 250 110
HMS Control L4-300-IP54-Y2  HMS Control L4-300-1-IP54-YX/14 240 - 300 132

“ MNpw BbIOOPE MOAENM CTaHLMMN HEOOXOAMMO Y4UTbIBaTL PABOUMIA TOK MOAKIIIOHAEMOro aCUHXPOHHOTO 3NeKTPOABUraTens ¢ 3anacom B 5-10%
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CnpaBo4Has nHdopmaums

CNPABOYHAA NHOOPMALUA

NnoabOP CEHEHMNA KABEJIA
M NOAKJTIOYEHUE CKBAXKNHHOIO HACOCA

Bbibop ceyeHns kabens MPOM3BOAUTCS UCXOASA
M3 YCIIOBMIA JOMYCTMMOW TOKOBOM Harpysku, Mak-
CMMaNbHOW TeMMepaTypbl OKpyXalolen cpeapl
M MaKCMManbHOro AOMyCTUMOro 3HavyeHus nape-
HUSI HanpsXXeHUst B 2% OT HOMMWHaNbHOMO 3Haye-
HUs. [ns BbIOOpa NomnepeYyHoro ce4eHns TOKoMpo-
BOAsLLero kabens npueeaeHa Tabnuua Ha cTp. 68.

OOGpaTrTe BHUMMAHUE: TaK KaK pasnvyHble MapKu
arperaTtoB Mpvi OA4HOMN U TOMN XK€ MOLLHOCTU UC-
nosb3yemMoro B HUX ABUraTensi MoryT notpebnsatb
PasnuyYHbLIV TOK, BbIOGOP ANIMHBI U CeYeHUsl Ka-
Gens ulepyeT OCyLLECTBNATb MO HOMUHANbLHOMY
TOKy, BO 130eXaHue nepepasmMeprBaHns kabens.
B cniyuyae, ecin pabouni Tok apuratens Ha 10%
HM)Ke HOMMHAaNbHOrO, MOXHO MPUMEHUTb Ka-
Genb Ha 10% ANMHHee, YeM yKa3aHo B Tabnuue.

Hanpumep, Hy>XHO BbiOpaTb Kabenb Ans Hacoca
CRS 8-25/7-13 mowHocTblo 13 KBT C HOMMHanNbHbIM
TokoM 33 A. Tpebyemas annHa — 160 M. B npuBe-
JeHHoM Ha cTp. 71 Tabnuue npy MowHocTK 13 KBT
1 Toke o 35 A (BepTuKanbHbI cTonbew) B COOTBET-
CTBYIOLLEN CTPOKE Haxoanm AnnHy kabens 175 m,
KOTOPOM COOTBETCTBYET CEYEHMEe TOKOMPOBOAS-
wen xunbl 25 mm2. Takum obpasom, Npu gnvHe
kabena 160 M ans gaHHOro Hacoca HeobxoaMmo
BbIOpaTh Kabenb ceyeHrem 25 MM?.

MpaBUALHOCTL MOAK/IOYEHUS  3MeKTPONUTaHUS
LBUraTens Hacoca OMpeaensieTcs Mo Hanpasne-
HUIO BpaLlLeHMs Hacoca. Mpu 3aKpbITON 3aABUX-
Ke MaHoMmeTp OyaeT nokasblBaTb ABa PasfANYHbIX
LaBneHus. bonbluee 13 HMX yKa3biBaeT Ha NpaBu-
NbHOE HanpaBfieHVEe BPALLEHUS 3NEKTPOHACOCA.
[Ons cKBaXWMHHOTO 3MeKTpoHacoca NMogbeém BoAbl
npy HopManbHoW paboTe fomkeH ObiTb OTMEYEH
yepes 1-2 MUHYTbI nocsie nycka. Mpu HeBEpHOM
HanpaBneHUM BpalleHUs poTopa cneayeT nome-
HATb MecTaMu NoAaKJtoYeHMe NobbIX ABYX (a3HbIX
NPOBOJOB NUTaHUS ABUraTens.

NOABOP CTAHLUI YNPABJIEHUSA
HACOCAMMU

Bbibop cTaHuMW yrpaBneHUs NMPoOW3BOAUTCS B
COOTBETCTBUWN C HOMMHAJIbHBIM MOTPedNsieMbIM
TOKOM [BUraTesis HacoCHOro arperata. TexHu4ec-
KMe XapaKTepuUCTUKX [BUraTener npuBeaeHbI
B COOTBETCTBYIOLLEM pa3fene KaTtanora, Takxe
MX MOXHO YTOUYHWUTb B MacropTe HAaCOCHOTO arpe-
rata, Ha 3aBOACKOM Tabnuuke pABuraTens wunu
00OpaTUBLIMCL K MPOU3BOAUTENIO arperaTa.

Hanpumep, gna Hacoca CRS 6-10/10-5,5 HomMu-
HanbHbIA TOK 3neKTpoaBuraTens cocraBnseT 12 A,
cnepioBaTenbHO, A1 JaHHOIO Hacoca HeobxoaMmo
BbIOpaTh cTaHumio ynpaeneHus HMS Control L3-25
... (nonHoe obo3HayeHWe — B COOTBETCTBUU CO
CTPYKTYpOWn 0003HauYeHus).

B cnyyae, ecin He yAanocb CaMOCTOSITENIBHO
nopgobpatb cTaHuuto, nNMbo npeacTaBneHHble
B KaTanore moaundukaumm He obecrneymBatoT
BbIMOMHEHUs BCeX TpeboBaHUI, MOXHO 3amnon-
HUTb N HanpasuTb B agpec AO «TMOPOMALL-
CEPBUC» (0ObeguHEHHaA Toproeas KOMMaHUs
lpynnel FTMC) onpocHbIn nUCT (cM. cTp. 69).

[ns HacocoB MOLWHOCTbIO cBbiwe 7,5 KBT peko-
MeHAyeTCcs MPUMEHATb CTaHUUW ynpaBneHus,
obecneymBatolme nnaBHbIN MYCcK 3NEKTPOABU-
ratens, HanpMMep, CTaHLWN yNpaBfiEHUS CEPUN
HMS Control L3 unn HMS Control L4.

MpuMeHeHWe NNaBHOrO Nnycka No3BosseT:

— YMEHbLWUTb HayalbHbIN KPYTAWMUA MOMEHT
B MOMEHT fycka Hacoca Ansl CHUXEHWUS Har-
py3KM Ha MeXaHMYeckylo 4acTb npuBoda
W yBenu4YeHuUs pecypca paboTbl HAacOCHOro
arperarta B LieJflom;

— CHU3UTb BENNYMHY MYCKOBOro Toka U n30e-
XaTb pPe3Koro mnageHus HarnpskeHus Aans
3alLMTbl CETU SNEKTPONUTAHNS OT Neperpysku
B MOMEHT MyCKa Hacoca;

— un30exaTb BO3HUKHOBEHWUS TMAPABINYECKNX
YAApOB B 3aropHO-perynupylolen apmary-
pe u TpybonpoBogax bnarogaps niaBHOMY
perynMpoBaHuio MPoOn3BOAUTENIbHOCTU Ha-
COCHbIX arperaTos.



TABJILA BbIBOPA CEYEHUIN TOKOMNMPOBOASALLEIO KABENS

MoLwHoCTb
aBurarens,
KBT

11
1,5
2,2
3
4
5,5
6,3

7,5

1

13
15
17

18,5

22

30
32
37
45
55

65

75

90

110

130

JonycTuMbI BAUTENbHbIN

Han6onblunin
HOMMHanbHbIN

TOoK, A

4,2
58
8
11
12
16
18
20
25
30

35

TOK, A

37
38
45
49
55
60
67
72
83
108
120
130
135
146
155
165
190
250
270
285

1,5

119
86
62
45
38
24
22

19

2,5

198
143
104
75
64
41
36
32

25

315
228
165
120
102
66
58
52
41
34

35

339
246

1179

153
98
87
78
61
51
44
41
41

42

CnpaBoyHasi uHpopmaumn

CeyeHue nNuTatoLLero nposopa, MMm?

6 [25] 3

MAKCUMAJIbHASA ONNHA KABENSA
NPN YCNOBUW NAAEHNA HANPAXKEHNA HA 2%

10

403
293
251
162
144
128
101
84
72
68
68
56
51

55

457
391
252
224
200
158
131
113
105
106
87
80
71
65
58
54

75

391
347
310
245
204
164
164
136
125
110
101
90
84
72

95

474
423
336
280
240
225
224
186
171
151
138
124
115
99
77

120

50

386
331
311
309
257
236
209
191
171
159
137
106
95
88
85

145

70

418
392
393
325
299
264
242
216
201
173
134
119
111
107
98

92

87

180

95

444
408
362
332
297
276
239
184
165
153
147
136
128
120
104

220

120

491
436
400
358
333
288
222
199
184
177
164
154
145
126
96

260

150

473
424
394
342
263
236
218
210
194
183
172
149
113
105
99

305

185

492
458
398
305
275
253
244
226
213
200
173
131
121
115

350

240

474
363
328
301
290
269
253
238
207
155
143
136

Al
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OnpoOCHbIN NNUCT

OMPOCHbIN INCT AN9 NOABOPA CKBAXWHHbIX HACOCOB

Ona odbopmneHns 3asBKM NPOCUM 3anoNiHUTb U npucnatb B agpec AO «TMAPOMAILLUCEPBNC» onpocHbIM nuct

AO «TMOPOMALLUCEPBUC» (Fpynna MC): Poccna, 125252, MockBa, yn. ABnakoHcTpykTtopa MwukosHa, 12
Ten.: + 7 (495) 664-81-71 (MHorokaHanbHbIn), dakc: + 7 (495) 664-81-72 e-mail: hydro@hms.ru  www.hms.ru

1. 3aKkasumk

Appec:

TenedoH: daxkc: dn. noyra:

TpebyeMbIli TUN Hacoca: KonunyecTtBo: B rop;
TpebyeTcsa aHanor mogenu: M3rotoBuTeENb:

Nuct 3anonHun (PUO): JonxHoCTb: Jarta:

2. YCTaHOBOY4HbI€ faHHble HACOCHOro arperarta

YcTaHaBnvMBaeTcs B HOBYIO ckBaxuHy [ YcTaHaBNMBAETCA B yXe 3KCMayaTupytoLytocs cksaxudy [
N2 cKBaXKMHbI: OnameTp obcagHoOM TpyObl Ha ypOBHEe Hacoca: M [MyOuHa cKBaXKMHbI: M
MMybuHa ycTaHOBKM Hacoca: M JnvHa BepTUKanbHOro y4acTka: MM

CTaTM4yeCcKuii ypoBeHb: M JVHamMunyecknin ypoBeHsb: M MoHuxXeHme: M
JebeT ckBaXMHbI: M3/ YaenbHbin gebeT cKBaXUHbI: M3/

3. XapaKTepucT1Kn nepekaymBaeMon XXUgKocTu
TemnepaTtypa: °C MyTHOCTb: Mmr/n Cyxow ocTaTok: mr/n pH:

LLlenoyHoCTb: mr/n XectkocTb (0OLwan): mr/n XKeneso (obuee): mr/n

4. Pexxum paboThbl

Mopava BoAbl (YyKaxmnTe ognH U3 BapUAHTOB): Pesepsyap O BogonposogHas cets [
[aBneHune BKNOYEHUS Hacoca: Krc/cm? [JaBneHune oTKNOYEHNA Hacoca: Krc/cm?
Mopa4va Hacoca: m3 [aBneHune B oronoBke CKBa>XWHbI: Krc/cm?

5. dnekTpoceTb 1 NaHenb ynpaBfieHNs HAaCOCHbIM arperatom

Heobxoanmoctb naHenu ynpasnenuns [ Tunynpaenenusa: [0 Mo pasnennio [ Mo yposHio

3awwmra snektpogsuratens: [1 Mo muH./makc. Hanpsxenunio [ [Jatumk ypoBHS XunakoctTu

O Mo uncny nyckos O Mo toky O Nocose
O YepeposaHue da3 O O6psie a3 O Nepekoc ¢a3
O Hanuuue nnasHoro nycka O Hanuuue yactoTHOro perynMposaHus

Mpoune TpeboBaHUs (YyKaxuTe):




lpynna TMC - Beaywumn B Poccum u CHI
npousBoauTeslb HaCOCHOro, KOMIMPEeCCOPHOro
M OnouyHo-mopaynbHoOro obopyaoBaHus Ans
HedTerasoBon oTpacnym, aTOMHOMN U TenyoBoW
3HepreTuKN, BOAHOro XO3INCTBA U APYrux
oTpacnemn.

® [op ocHoBaHus lpynnbl TMC: 1993

H 12 npon3BOACTBEHHbLIX akTMBOB B Poccun,
ctpaHax CHI n fepmaHum

B 4 Hay4HO-UCCIefoBaTeNbCKMX N MPOEKTHbIX
WHCTUTYTa U 3 Hay4HO-MUCCIef0BaTeNbCKMX
LeHTpa

H YHuKanbHas KOMaHAa MeHe[XXepoB, TEXHU-
YeCcKMX W KOMMEpPYeCKMX CreunanmnucTos:
14 000 coTpyaHMKOB

B 3Ha4YnUTeNbHbIA OMbIT BbINOMHEHUS KOMMIEKC-
HbIX MPOEKTOB AN HedTerasoBoM oTpacau
M BOOHOrO X0349MCTBa

m Qununanel 1 NpeacTaBuTeNbCTBa B KaszaxctaHe,
TypkmeHuctaHe, Utanumn, OA3, NpaHe n Vpake

B cthepe BogocHabXxeHUas 1 BogooTBedeHUd
lpynna TMC npepnaraeT COBpPeMeHHbIe,
HafEXHble U dHeproaddeKTUBHbIE pelleHns: oT
pa3paboTku, NPON3BOACTBA, MOCTABKN HACOCOB
M HaCOCHbIX CUCTEM [0 KOMMJIEKCHbIX MPOEKTOB
«noja Kno4».

NMPOEKTUPOBAHWUE NN PASPABOTKA

CoBpeMeHHas basza HNOKP ¢ MHOroneTH1m onbl-
TOM B 06nactn pa3paboTKu HacoCoB Ans cUcTemM
BOAOCHAbXeHNs 1 BOAOOTBeeHMs npeacTaBieHa
WHXXEHEPHbIMU LLeHTpaMU C LieHTpann3oBaHHbIM
yrnpaBfieHWeM, pPacrnofioXeHHbIMU B Poccnumn m
crpaHax CHI.

O IPYNMNE IMC

Mpu paspaboTke HOBOro W MOAepHM3aLUMU
CYLEeCTBYIOLLErO ODOOPYAOBaHUSA WCMONb3YOTCS
coBpeMeHHble MeToabl 3D-mopennpoBaHus U
BbIYMCSIUTENBHOW TMAPOAMHAMUKK, obecreyu-
BalolME BbICOKYIO TEXHOJIOTMYHOCTb HAaCOCOB
N HAaCOCHbIX CUCTEM.

NMPOU3BOACTBO

HacocHoe obopygoBaHue, BKAlo4Yas BCe Kpu-
TUYECKN BaXKHble Y3Mbl U KOMMOHEHTbI, Mpou3-
BoguTca Ha npepgnpuatuax lpynnel TMC, ocHa-
LWEHHbBIX COBPEMEHHbBIMW CTaHKaMU OT BefyLUmnX
npoussoguTenen fepmaHum, BenukobputaHun,
KOxxHom Kopew.

KopnycHble getann n paboyve konéca M3rotasnu-
BAlOTCS B JINTEMHbIX LieXaX, YKOMIMIEKTOBAHHbIX
HOBbIMU (POPMOBOYHBIMU JIMHUSMU N UHAYKLM-
OHHbIMW MeYamu.

NCNbITAHNA

Mpeanpusatna Mpynnbl TMC ocHaleHbl yHUKanb-
HbiM 0bopyfOBaHMEM [AJif HATYPHbIX CTEHAOBbIX
MCMNbITaHWA HaCOCOB UM HACOCHbIX arperaToB
B PeXMMe OCHOBHbIX paboyuMx napameTpoB:

— nopaya: go 16 000 m3/4
— Hanop: o 4 000 m
— MoLWHOCTb NpuBoga: ao 14 000 kBT

McnbiTaHMs NPOBOJSATCS B COOTBETCTBUM C MEXAY-
HapopfHbIM cTaHgapTom ISO 9906:2012 Grade 1
WM Mo cneuuanbHbIM MeToaMKaMm, paspabdathbl-
BaeMbIM COBMECTHO C 3aKa34MKOM.

CTAHAAPTbI KAYECTBA

KOHCTpykUMA ©n MaTepuanbHoOe WCMofHeHne
HacoCOB AN CUCTEM BOLOCHAOXeHUA U BOJOOT-
BeJleHUsl COOTBETCTBYIOT TpeboBaHMSM poCCUii-
ckoro craHgapta FTOCT 1 OCHOBHbIX MeXAYyHapOAHbIX
craHpaptoB ISO, DIN EN, AISI, ANSI, NEMA.
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aKUMOoHepHoe 00LecTBO «JIMBEHCKMIN 3aBOA, MOTPY>XHbIX HACOCOBY
cokpatueHHo AO «JlmBHbIHacoc»

Poccus, 303850, r. JllneHbl, Opnosckon obn. yn. Opnosckas,250
Ten: +7 (48677) 7 76 01, dpakc: + 7 (48677) 7 76 29

e-mail: info@livnasos.ru www.livnasos.ru

MpounseoauTenb 3MeKTPOHACOCHbIX arperatoB cepum Ciris
(Cnpuc) — AO «JlneHbiHacoc» (Fpynna FMC)

NHdopmaumsa, npveeaeHHas B AaHHOM KaTanore, HOCUT
peknamMHo-MHMOPMaLMOHHbIV XxapakTep. MonHas TexHnye-
ckasi MHQOPMaLIMA U3NOXeHa B COOTBETCTBYIOLWMNX TEXHU-
YeckUX pyKOBOACTBaX. MIMeHHO 3Ta MHbopMaLms AonXHa
CNY>XWTb OCHOBOW ANA BKIIOYEHUS B NPOEKTbI, MOHTaXa U
3KcnnyaTauuy npoaykuum npeanpuatui Mpynnel TMC.

Mpeanpusatus Mpynnel TMC ocTaBnsioT 3a coboit npaso
MOJEepPHU3UPOBaTL CBOIO Mpoaykuuio 6e3 npegsapuTens-
Horo onoseuweHus. Mpeanpuatusa Tpynnsl TMC He HecyT
OTBETCTBEHHOCTM 3a OrnevaTkun B pekJlaMHO-MH(OPMaLMOH-
HbIX MaTepuanax.

HMS 117 12082020 RUS



