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CRV
1. 06was nHpopmMmaumsn

B naHHOM KaTanore onucbiBatoTcs Hacocbl CRV.

Puc. 1 Tlpumepbl Hacocos CRV

Hacocbl CRV npeactasnstoT cobon BepTUKanbHble
MHOroCTyneH4yaTble LeHTpobeXxHble HacoChl.
KOHCTpPYKUMNA «UH-NAlH» NO3BONSET yCTaHaBIMBaTb
HacoC Ha rOpU30HTasIbHOM OAHOTPYHHOM
Tpy6onpoBoAe C COOCHbIM FOPU30OHTaIbHbIM
pacnosloXXeHNEM BCaCbIBAOLWEro U HaNnopHOro
naTpybkoB 0AMHAKOBOro pasMepa. Takas cxema
pacnonoxeHus obecrneunsaeT 60nee KOMNAKTHYHO
KOHCTPYKLMIO Hacoca.

Hacocbl nocTaBnsAOTCS B pa3/iMyHbIX TUNOpasMepax
M C pa3/InyHbIM KOJIMYECTBOM CTyMNeHen Ans
obecneyeHuns TpebyeMoro pacxoga v AaBAeHUS.
Hacocbl CRV npeaHasHayeHbl AN pasinyHbIX
BapuvaHTOB MpVYMEHeHUs, ANs NnepekavynBaHums
NUTBEBOI BOAbI U XUMUYECKUX peareHToB,

M NOAXOAAT ANSA LWUMPOKOr0o psifia HAaCOCHbIX CUCTEM
C COOTBETCTBYHLWNMU TpeboBaHMNAMMU

K XapaKTepucTMKaM M MaTepuany Hacoca.

Hacoc CRV coCTOUT 13 ABYX OCHOBHbIX
KOMIMOHEHTOB: 3/1IeKTPOABUIraTesNsi U HACOCHOIo
arperarTa.

DnekTpoAaBuraTenb npeactasnset cobon
BbICOKO3((EKTUBHbIN 3NEeKTpoABUraTesNb,
COOTBETCTBYOLWMI cTaHAapTam IE2/IE3.

HacocHbIl arperaT cOCTOMT U3 ONTUMU3UPOBAHHOM
rmMaApaBaINYeCcKOn 4YacTn, pasfINyHbIX TUMOB
coeAVHEHWNN, ULMANHAPUYECKOrO KOXYXa, FrofI0BHOM
4acTu 1 Apyrux aetanen.

CRV

NMpuMmeHeHue

[JaHHble HacoCbl MOryT MCMOIb30BaTbCS

B pPas/inyHbIX 061aCTAX, OCHOBHbIE U3 KOTOPbIX

rnepeyYncrenbl HUXE.

BopocHab)keHue:

o dunbTpaumsa n NnepekaymsaHme BoAbl AN CTaHUKUN
BOJOCHabxeHuns

e PacnpegeneHne BoAbl U3 CTaHUMI
BOAOCHabXxeHuns

e MoBbilWeHNe AaBNEHUA B MarncTpasibHbIX
TpybonpoBoaax

MpoMbIlWIEHHOCTDb:

e NoBbilWleHNe AaBneHns

e [epekaynBaHMe TEXHOIOMMYECKON BOAbI

e MoanuTKa KOT/IOB

e OxnaxxaeHne 1 KOHAMLUMOHUPOBaHMeE BO3AyXa

e CUCTEMbI MOXapPOTYLEHUS

e [lepeHOC cneunanbHbIX XUAKOCTEN.

BoponoparoroBka:
o OunbTpauuns

e O6paTHbI OCMOC A5 ONPeCcHEeHMs COTOHOBATbIX
BOA.

UH)xeHepHOe 060pyaOBaHME KOMMEPYECKUX
3aHuK:

e CUCTEMbI OXJTAXAEHUS U LUPKYNSLUN BOAbI

e CUCTEMbI ropsiyero BoAoCHabxeHus

e [loBblWEHNE faBEHMUS

e [MloanuTKa KOTNOB

e CUCTEMbI NOXApPOTYyLUEHUS

e CUCTEMbI LLeHTpaan30BaHHOIro TenaocHabxeHuns.

CooTBeTcTBYlOLWaa uHdopMmauus
O6nactn npumeHeHus HacocoB CRV

NMNepekaunBaeMblie XMAKOCTH

Hacocbkl CRV noagxoaaTt ANns nepekavynBaHus
HEBA3KUX, B3pbIBO6E30MAaCHbIX N HEFOPHOYUX,
He coAepxalnx TBEpAbIX UM BOJTIOKHUCTbIX
BKJTIOUEHUM XULAKOCTEMN.

Ecnun nepekaunBaemble XUOAKOCTU UMEIOT MJOTHOCTb
n/vnn BA3KOCTb 6onee BbICOKYHD, YeM Y BOAbI, TO
cneayeT UCMoJib30BaTb HACOChI

C aneKkTpoABUraTensmMm 60bluet MOLWLHOCTH.

PeweHne Bonpoca 0 TOM, NpUroaeH N1 Hacoc Ans
rnepexkaynBaHmMsl KOHKPETHOM XNUAKOCTU, 3aBUCUT OT
MHOXecCTBa (pakTopoB, Hanbosee BaXKHbIMU U3
KOTOpPbIX SIBASIOTCS coAepXaHue xJ10puaos,
3HayeHue pH, TeMnepaTypa u coaepxaHune
XMMMUKATOB, Macen n 1. n.

B o6wem cnyyae Hacockbl CRV noaxoasaTt ans
HearpeccuBHbIX XUAKOCTEN. Micnonb3yliTe Hacockl
CRV ansa nepekaymBaHus XUAKOCTU, UMPKYISLUN
M NOBbIWEHNS AaBNEHNA XOTOAHON UMK ropsiven
YNCTON BOAbI.
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Avana3oH XapaKTepUucCTukK
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0,4 0,6 1 1,6 2 3 4 6 810 15 20 30 50 Q [n/c]
Puc. 2 [Jnanas3oH xapakTepucTtuk Hacocos CRV 50 Iy
o
MopaenbHbIN paa
TunopasmMep CRV | CRV 1 |CRV 3 |CRV5 |CRV 10| CRV 15| CRV 20 | CRV 32 | CRV 45 | CRV 64 | CRV 90 | CRV 120 | CRV 150 | CRV 200 | CRV 320
HomuHanbHas 1 3 5 10 15 20 32 45 64 90 120 150 200 320
nopava [M3/u]
HomuHanbHas 0,28 | 0,83 | 1,39 | 2,8 4,2 5,6 8,9 11,7 18 24 33 42 55,6 88,9
nogava [n/c]
?M@?‘T]a”“ noAgsM - 10,7-2,4| 1,2-4 %55 5-13 | 9-21 | 10-28 | 16-40 | 25-55 | 30-80 | 50-110 | 60-150 | 80-180 | 100-240 | 160-360
[vanasoH noaauv 0,19- | 0,33- | 0,69- 1,4- _ R R R R 13,8- _ R 27,8/- _
[/l 0.67 11 | 236 | 361 |25°59|2878 |44-11,116,9-153/8,3-22,2| S 17-42 22-50 667 |444-100
Makc. paGouee 22 22 24 22 23 23 26 30 22 17 16 16 16 16
nasneHue [6ap]
MowHOCTb _ _
snekTpoaBuraTens 0'23Z 0,37-3 0'5357 ?'73; 1,1-15 |1,1-18,5| 1,5-30 | 3,0-45 | 4,0-45 | 5,5-45 | 11-75 11-75 | 18,5-110 | 18,5-110
[kBT] ! ! !
AnanasoH
TemnepaTyp OT -20 go +120, no 3anpocy - Ao +140
xuakoctn [°C]
MukoBas
sdexusrocts [%] | 44 56 65 70 72 69 76 78 80 81 75 75 79 73
MpucoeanHeHue
®narey no DIN DN32 | DN32 | DN32 | DN40 | DN50 | DN50 | DN65 | DN80 | DN100 | DN100 | DN125 | DN125 | DN150
OBanbHbIV hnaHel, Rp1 Rp1 Rp1 | Rp 1%z

MpumeuaHune: ana mogenen CRV...I no 3anpocy A4OCTYNHO pe3bboBoe NpucoegmHeHme.

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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O6nacTtn npuMmeHeHunna HacocoB CRV

CRV

BopocHa6)xeHue

DdunbTpaumna 1 NnepekaymBaHue BOAbl ANS CTaHUMIA BOAOCHabXeHNs

PacnpeneneHve BoAbl U3 CTaHLMI BOAOCHaGXeHUA

MoBbIlWEeHNe faBNeHNs B MarncTpasbHbix Tpybonposoaax

MoBbiWeHVe faBneHnst B CUCTEMax BOAOCHa6XeHNS BbICOTHbIX 34aHUIA, TOCTUHUYHbBIX KOMMIEKCOB U T. M.

MoBbilWeHVe faBneHns B MPOMbILLIEHHbIX YCTaHOBKaX

MpomMbilwIeHHOCTb

MoBbllweHne nasneHns

B cuctemax BOoAOCHaGXeHMS ANA TEXHONOrMYeCcknx Lenem

B MOEYHbIX YCTaHOBKaX M OYUCTHbBIX COOPYXEHUAX

Ha aBTOMOMKax

B cuctemMax noxapoTyLleHns

MepekaunBaHMne >XMAKOCTHU

B cuctemax oxnaxaeHus, cucteMax KOHAWLMOHMPOBaHWUS BO3AyXa (XlaAareHTbl)

B cuctemax nutaHusa KOTNoB U yAaneHna KoHAeHcaTa

B cucTemMax oxnaxAeHust UHCTPYMEeHTa MeTanlopexyLwmx CTaHKoB (nofaya CMa3oyHOo-ox1axaatoweln X1uaKkocTn)

B pbiboBoacTBe

Oco6ble pe)xMMbl NepekaunBaHusa

Macna n cnupThbl

KucnoTel v wenouun

MWKonb U aHTUhpPU3bI

Boaonoaroroska

CucTeMbl CBEPXTOHKON unbTpauunm

CucTteMbl 06paTHOro ocMoca

CucTeMbl yMAr4YeHuns, MOHU3aumnn, AeMUHepannu3aumnmn Boabl

CucTembl AUCTUANALUN

CenapaTtopbl

MnaBaTenbHble 6acceliHbl

Uppuraums

mapomenuopauus nonei (opoleHue)

[oxaeBanbHble YCTAHOBKN

KanenbHoe opolieHne

e — PekomeHayeTCA.

FIpMMeqaﬂme: ANA YTOYHEHNS BO3MOXHUCTU NPUMEHEHNSA HACOCOB CRV B cuctemax c HeCTaHAAPTHbLIMU XNAKOCTAMU HeOGXO,ClI/IMO OGpaLLlaTbCﬂ

B TexHuyeckuit otaen VANDIORD.
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SnekTpoaBurartenb

Topuosoe

ynnoTHeHWe Bana fonosBHas yacTb

Hacoca

Kpbiwka
rosI0BHOI YacTn
Hacoca

Paboune koneca CTsXHbIE WNUAbKK

OcHoBaHune

Mauta-ocHoBaHue

Puc. 3 Hacoc CRV

3HEKTPOABM raTesib

Hacocbl CRV nocTaBnsTCA CO CTaHAAPTHbLIM
ACUHXPOHHbIM ABYXMOJIOCHBIM 3/1eKTpoABuUraTenem
3aKpbITOro TUMNa C BEHTUAATOPHbBIM OXJTaXAEHUEM.
OCHOBHble pa3Mepbl 3N1eKTpoABUraTeNs
COOTBETCTBYT cTaHaapTy EN.

[Jonycku Ha aneKkTpuyeckne napameTpbl COriacHo
EN 60034.

dnexkTpuyeckue napameTpbl

Knacc nsonauumn F
IE2/IE3
Knacc SnekTpoaBuraTenu MowHocTtblo 0,37
3HeproadPpeKTMBHOCTN 1 0,55 KBT He BXoAAT
B knaccudukaumio IE
Knacc 3awunrbi IP55

1x220-230/240 B (0,37-2,2 kBT)
3x200-220/346-380 B
3x220-240/380-415 B
3x380-415 B

Hanpsi>xeHue nutaHua
Aonyck: £10 %

CraHpapTHas yacTtoTa 50 Iy

3awmTa 3nekTpoasurarens

TpexdasHble aneKTpoaBUraTenm LOSXKHbI
NoAKNKYAaTbCA K NMyCKaTENO 31eKTpoABUraTens

B COOTBETCTBUMN C MECTHbIMM HOPMaMn 1 NpasuniamMmu.

Tpexda3sHble 3n1eKTpoaBUraTenm MOWHOCTbO 3KBT
n 6onee nMeeT BCTpoeHHbIN Tepmuctop (PTC).

TeMnepaTtypa oKpy>xarLwjem
cpenbl

MouwHocTb Knacc Makc. TeMm-pa Makc. BbicOoTa
aABurarens OKpy>Kalwen Haa ypoBHEM
[xBT] Asurarens cpeasl [°C] mops [m]
0,37-0,55 - +40 1000
0,75-110 IE2/IE3 +40 1000

VANDJQRD

Ecnu TemnepaTypa okpy>atoLllen cpeabl NpesbiliaeT
yKa3aHHble 3HaYEeHMS NN eC/IM BbICOTa YCTAHOBKM
Hacoca 6oblie ykasaHHON B Tabnnue BbICOTbI HaA
YPOBHEM MOpS, HENb351 3KCNAyaTUpoBaTb
3NeKTpoABUraTesib C MaKCMManbHOM Harpys3Ko, Tak
KaK CyLleCcTBYET OMacHOCTb neperpesa. Neperpes
MOXET 6bITb BbI3BaH C/INLIKOM BbICOKOM
TemnepaTypou OKpy>KatoLwen cpeabl UM HU3KOM
MJOTHOCTbIO, a, CNeaoBaTEIbHO, U HU3KOM
oxnaxaatouen cnocobHoCTbiO Bo3ayxa. B Takux
cnyyasix HeobxoAMMO UCMNONb30BaTb ABUraTesb
6onblWEN HOMUHAIBHOW MOLLHOCTMU.

P2 [%]
120

110
100
90
80
70
60
50

20 25 30 35 40 45 50 55 60 65 70 75 80
t[°Cl

f f T
1000 2250 3500 [m]

Puc. 4 MowHOCTb ABUraTensd B 3aBMCMMOCTH OT
TemnepaTypbl/ BbICOTbl HaZ YPOBHEM MOpPS

LllyMmoBble xapaktepuctukm CRV

SnekTpoaBuraTenb 50y
[xBT] LpA [dB(A)]
0,37 50
0,55 50
0,75 50
1,1 52
1,5 54
2,2 54
3,0 55
4,0 62
5,5 60
7,5 60
11 60
15 60
18,5 60
22 66
30 71
37 71
45 71
55 71
75 73
90 73
110 73
BA3KoOCTb

MepekaunBaHne XXMAKOCTEN C NIOTHOCTbK UK
KMHEMaTUYECKOM BA3KOCTbIO Bbille, YEM Y BOAbI,
NPUBOANT K CHUXEHUIO TMAPaBANYECKNX
XapaKTEPUCTUK N yBENMYEHUIO NoTpebnsieMoli
MOLHOCTU. B Takmx cnyyasx HacoC A0KEH 6bITb
OCHaLlWéH aABurateneMm 6onbllen MOLLHOCTW.

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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2. KOHCTpYyKUMA

CRV 1], 3,5

5‘/700 N[O o jwN |~

e

AT

Martepuanbi, CRV

CRV

CRV...

Mos. |HaumeHoBaHue Martepuansbi ézSI/ASTM/
1 SnekTpoaBuratenb
2 doHapb Hacoca YyryH ASTM25B
3 MydTa
4 3alUTHBIR KOXYX ABS+PC
MydThbI
5 TopueBoe ynjioTHEHNE
6 Kpbiwka HacocHoit Hepxasetowas ctane | AISI304
yactu
BepxHss vacTb Hepxaselowas
7 HanpaenswooLen P t AISI304
cTanb
Kamepbl
8 BTynka ckonbxeHus PTFE
9 Hanpaenswowasa kamepa | Hepxasetowas ctans | AISI304
BHyTpeHHU
10 HanpaBnsoOLWNIA Hepxasetowas ctans | AISI304
annapat
11 Ban Hepxasetowas ctans | AISI304
12 Pabouyee koneco Hepxasetowas ctane | AISI304
13 Mnb3a Hepxasetowas ctanb | AISI304
14 KonbueBoe ynnoTHeHue | EPDM/FKM
15 Kopnyc Hacoca YyryH ASTM25B
MNo3. | HammeHoBaHue Martepuansi QE'SI/ASTM/
1 dnekTpoasuraTens
ASTM25B/
2 doHapb Hacoca YyryH cu2s
4 KapTpuaxesoe
ynnoTHeHne
5 Hanpasnsiowwi Hepxasetowas ctane | AISI304
annapat
6 Hanpaenstowas kamepa | Hepxasetowas ctane | AISI304
BHYTpeHHsa yacTb
7 HanpaensoLein Hepxasetowas ctanp | AISI304
KaMmepbl
BHyTpeHHMI
8 HanpaenawLWnin Hepxasetowas ctans | AISI304
annapat
11 MoawunnHmk Kapbua Bonbdpama
12 Pabouyee koneco Hepxasetowas ctanb | AISI304
13 Ban Hepxasetowas ctanb | AISI304
14 BTynka HepxaBetowas ctanb | AISI304
15 Mmnb3a Hepxasetowas ctanb | AISI304
16 MydTa YrnepoaucTas ctanb
3 Kpbiwka HacocHoi Hepxaetowasa ctanb | AISI304
yacTtu
9 OcHoBanve kopnyca Hepxasetowasa ctanb | AISI304
Hacoca
ASTM25B/
10 Mnuta-ocHoBaHue YyryH cu2s

KATANOF NPOAYKL VANDJORD
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CRV 10, 15, 20 MaTtepuanbi, CRV

1 Mos3. | HammMeHoBaHue MaTtepuanbi AISI/ASTM
\r\_ 1 SnekTpoasuratenb
] 2 ®doHapb Hacoca YyryH ASTM25B
/ 4 KapTpuaxesoe
2 yNnoTHeHne
N 7
5 | Hanpasnsowmi Hepxaselowas ctans | AISI304
Ll annapar
16 6 Hanpaenstowas kamepa | Hepxasetowas ctane | AISI304
3 4 BHyTpeHHs8 yacTb
7 Hanpasnswouein HepxaBetuwasa ctanb | AISI304
Kamepbl
BHYyTpeHHUI
8 Hanpasnsownin HepxaBetowas ctane | AISI304
5 | 15 annapat
} q 11 MoawunnHmk Kapbua Bonbdpama
V /13 12 Pabouee koneco Heprkasetouwas ctanb |AISI304
| . 13 Ban HepxaBetwuwas ctanb | AISI304
7 | /# 14 BTynka HepxaBetwuwas ctanb | AISI304
B 15 |runb3a Hepxabelowas cTanb | AISI304
’A 16 MydTa YrnepoaucTas ctasnb
CRV...I
3 Kpbiwka Hacocroi Hepxasetowas ctanb |AISI304
yactu
7 9 OcHosatine kopnyca HepxaBetwasa ctans | AISI304
Hacoca
1 //4-///7///? 10 |MnuTta-ocHoBaHue YyryH ASTM25B
‘-'——'-, CRV
9 OcHoBaHue Kopnyca dyryH ASTM25B
Hacoca

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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CRV 32, 45, 64, 90, 120, 150,
200
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CRV
Martepuanbi, CRV
Mo3. |HammeHoBaHue MaTtepuansbi AISI/ASTM
1 doHapb Hacoca YyryH ASTM25B
3 KapTpuaxesoe
YNJOoTHEHNE
BepxHss vacTb
4 HanpasnsoLwen Hepxasetowas ctane | AISI304
Kamepbl
BHyTpeHHsa yacTb
5 HanpaBnsoLwen Hepxasetowas ctane | AISI304
Kamepbl
6 Hanpaensatowas kamepa | Hepxasetowas ctans | AISI304
BHyTpeHHuMI
7 HanpaBnAoOLWNIA Hepxasetowas ctane | AISI304
annapar
9 Mnuta-ocHoBaHue YyryH ASTM25B
10 KoHueBoW nogwunHuk | Kapbug sonbdpama
11 Pabouee koneco Hepxasetowas ctanb | AISI304
12 Ban Hepxasetowas ctanbe | AISI304
Y3en BTynku
13 HoAWMAHMKa Kapbua Bonbdpama
14 Mmnb3a HepxaBetowas ctanb | AISI304
15 MydTa YrnepoaucTas ctanb
Pe3nHoTexHunveckune EPDM/FKM
nspenns
CRV
2 Kpbiwka Hacoca YyryH ASTM25B
8 OcHoBaHwue Kopnyca UyryH ASTM25B
Hacoca
CRV...I
2 Kpbiwka Hacoca Hepxasetowasa ctans | AISI304
g |OcHoBanwe kopnyca Hepxaselowas ctans | AISI304
Hacoca
* Ana Tunopasmepos CRV 45, 64, 90, 120, 150, 200 He fAOCTYyMHO
McnosHeHve no MaTepuanam I Bepcuu.
Mo3. | HaumeHoBaHue Martepuansbi G‘I‘SI/ASTM/
1 dnekTpoaBuraTenb
2 doHapb Hacoca YyryH ASTM25B
3 MydTa
4 3alUTHBIN KOXYX ABS+PC
My ThbI
5 TopueBoe ynnoTHeHune
6 Kpbiwka HacocHoi Hepxasetowas ctanp | AISI304
yactu
BepxHss vacTb
7 Hanpasnswowen Hepxasetouwas ctanb | AISI304
Kamepbl
8 BTynka ckonbxeHus PTFE
9 Hanpaenstwouwas kamepa | Hepxasetowas ctans | AISI304
BHyTpeHHMI
10 HanpaenawLWmnin Hepxasetowas ctanp | AISI304
annapar
11 Ban Hepxasetowas ctanp | AISI304
12 Paboyee koneco Hepxasetowas ctanb | AISI304
13 Mnb3a Hepxasetowas ctanb | AISI304
14 KonbueBoe ynnoTHeHue | EPDM/FKM
15 Kopnyc Hacoca YyryH ASTM25B
16 Mnuta-ocHoBaHue YyryH ASTM25B

KATANOF NPOAYKL VANDJORD
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3.YcnoBHoOe TMnoBoe

o603HauvyeHMue

PacwundgpoBka ycnoBHoro
o603HaueHus

Mpumep CRV 32 -10 -2 A A -D -E

CeMeNncTBO HacocoBs |

HomuHanbHas
nogava, [M3/4]
Kon-Bo cTyneHem

Kon-Bo cTyneHein paboumnx konec
YMEHbLWEHHOro gnameTpa
(Npw Hanuuun)

MaTepuansl geTanei, KOHTaKTUPYOLMX

C nepekaymMBaeMoit XUAKOCTbIO:

B - Cepblit yyryH HT200/ASTM25B

C - Cepblth yyryH HT200/ASTM25B +
3aLlNUTHbINA KOXYX MydTbl n3 ABS-
nnacTtuka

I - KombrHnpoBaHHoOe (HepX. cTanb
AISI 304/4yryH C420 unu aHanor)

X - CneunanbHoe UCNONHEHNE

Koz vcrnonHeHus:

A - BasoBoe ncnonHeHune

Al - icnonHeHue ¢ noagpe3aHHbIMK
Konecamum Tuna A

BI - McnonHeHue ¢ noape3aHHbIMKU
Konecamu Tuna B

ABI - WicnonHeHue ¢ 2 noape3aHHbIMU

Konecamu Tuna A n Tuna B
OAHOBPEMEHHO

T - BblcokoTeMnepaTypHOe UCMONHeHne

X - CneumanbHoe UCNOoSIHEHME

Koz npucoeanHeHus Hacoca:

O - OBanbHble pnaHubl

D - DIN ¢dnaHubl

X - CneumnanbHoe UCNOSIHEHNE
(B T. 4. pe3bba)

Koa maTepuana snactomepa:

E - EPDM

V - FKM (Viton®)

X - CneuynanbHOe UCNONIHEHNE

Tunosoe o603Ha4yeHNe TOPLLEBOrO YMJOTHEHUS:

H - C6anaHcupoBaHHOE KapTPUAXHOE YNIOTHEHNE
C KOMbLEBbIM YNJIOTHEHNEM

X - CneuunanbHoe UCNOSIHEHNE

MaTepunan napbl TpeHus:
B - Mpadut

U - Kap6buga Bonbdpama
Q - Kapbua kpemHus

MaTepuan BTOPUYHOIO YNAOTHEHUS:
E - EPDM

V - FKM (Viton®)

X - CneunanbHOe UCNONHEHNE

Kop anekTpoaBuraTtens:

A - Basosbili (3-dazHbii, IE2)

E - DHeproacddekTuBHbIN (3-a3Hbii, IE3)

X - CneumnanbHoe ucnonHeHue (B T.4. 1-dasHblit)

VANDJQRD

4. Pabouyee paBneHune
M gaBJZiIeHue Ha Bxopae

MakcumMmanbHoe pabouee
AaBeHue u TeMnepartypa

pabouen xnakKocTun

Moaenun Homep kpuBoO# Ha
cxeme

CRV 1, 3,5 4 (dbnaHubl no DIN),
1 (oBanbHbIN praHel)

CRV1I

1-2~1-23 1

1-25~1-36 2

CRV1I

3-2~3-23 1

3-25-3-36 2

CRV1I

5-2~5-22 1

5-24~5-36 2

CRV 10

10-1~1-14 1 (dbnaHubl no DIN),
1 (oBanbHbIN praHel)

10-16~1-22 2 (dbnaHubl no DIN)

CRV (I) 10

10-1~10-7 1

10-8~10-22 3

CRV (I) 15

15-2~15-9 1

15-10~15-17 3

CRV (I) 20

20-1~20-8 1

20-10~20-17 3

CRV (I) 32

32-1-1~32-7 1

32-8-2~32-12 4

32-13~32-14 5

CRV 45

45-1-1~45-6 1

45-7-2~45-9 4

45-10-2~45-13-2 5

CRV 64

64-1-1~64-5 1

64-6-2~64-8-1 4

CRV 90

90-1-1~90-5-2 1

90-5~90-6 4

CRV 120, 150, 200, 320 1

Ha rpadwuke HuxXe AaHbl Npeaensl AaBneHns

M TemnepaTtypbl.

p [6ap]

28

[$)]

24

20

Nw |

16

-

12

80 120 t[PC]

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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MakcuManbHbIX NoaNoOP

B npuBeAeHHOM HUXe TabnuLe Coaep)aTcs AaHHble
0 MaKCMMasbHO AOMYCTUMbIX 3HAUEHUAX [aBeHus
Ha Bxoge. CyMMapHoOe 3HauyeHne MMELLErocs
[aBJIEHUS Ha BXOJE W AABMIEHNS HAarHeTaHus npu
HY/IEBOI Mojaye Bceraa A0/KHO BbiTh HUXKE
MakcMManbHO A0MyCcTUMOro paboyero AaBAeHUS.

B cniyyae npeBblleHNs MaKCMMasibHO 4OMYCTUMOro
paboyero AaBfieHNs BO3MOXHO MOBPExXAeHNe
KOHWYECKOro MOALINMHNKA 3/1eKTpoaBUraTens

M COKpalleHne cpoka cnyx6bl TOpLEBOro
YNIOTHEHUS.

Moaenn Makc. BxoaHoe
aAaBfieHune
[6ap]
CRV1 10
CRV3
3-2~3-29 10
3-31~3-36 15
CRV5
5-2~5-16 10
5-18~5-36 15
CRVI
1-2~1-8 6
1-9~1-36 10
CRV I
3-2~3-5 6
3-6~3-29 10
3-31~3-36 15
CRV I
5-2~5-16 10
5-18~5-36 15
CRV (I) 10
10-1~10-7 6
10-8~10-22 10
CRV (I) 15
15-2~15-9 6
15-10~15-17 10
CRV (I) 20
20-1~20-3 6
20-4~20-17 10
CRV (I) 32
32-1-1~32-2-2 3
32-2~32-4 4
32-5-2~32-10 10
32-11-2~32-14 15
CRV 45
45-1-1 3
45-1~45-2 4
45-3-2~45-5 10
45-6-2~45-13-2 15
CRV 64
64-1-1~64-2-2 4
64-2-1~64-3 10
64-4-2~64-8-1 15
CRV 90
90-1-1~90-1 4
90-2-2~90-3-2 10
90-3-1~90-6 15
CRV 120, 150, 200 15
CRV 320
320-1-1~320-1 10
320-2-2~320-3-1 15

CRV

Mpumepbl B3anmocsBsa3u pabouero
AaBJIEHUA U AaBJIEHUA Ha BXopae

3HayveHnsa paboyero 1 BXOAHOrO AaBieHMNs,
yKasaHHble B Tabnuue, He A0NXKHbI
paccMaTpuBaTbCs MO OTAENILHOCTU, @ Takxke
[LOJIXXKHbI COOTBETCTBOBATb ClieayoLlemMy
3asaBneHunto. [JaBneHne HarHeTaHUs He AOJTKHO
npeBbilaTh MakcMManbHoe paboyee aaBneHue. CM.
cneayioume onpeneneHns u npmMepsl.

OnpeneneHun

Tvn paBneHus Onpenenexnne

MakcumanbHoe paboyee |MakcuManbHO AaBfieHWE yKa3aHo Ha
[aBneHue dupmMeHHON Tabnunuke.

Mepenap naesnexHns Mepenan naBieHNs HarHeTaHUs
B Hacoce N faBneHns BCacbiBaHUA.

[laBneHve BcacbiBaHUs [aBneHune, n3amepeHHoe Ha BXoJe Hacoca.

[asneHune BcacbiBaHus, Ao6aBneHHoe

[laBneHune HarHeTaHus
K AnddepeHUnanbHOMy AaBneHNio Hacoca.

Mpumep 1:

Bbi6bpaH Hacoc: CRV 5-16

Makc. 3HayeHne paboyero faBneHus: 16 6ap

Makc. 3Ha4yeHne noanopa: 10 6ap

10,6 6ap
CM. pabouyto XapakTepucTuKy
Hacoca

Hanop npw Hyneso# nopave:

TaknuM 06pa3oM, AaHHbIM HacoC He MoxeT paboTaTb
npu nognope 10 6ap (10 + 10,6 = 20,6 6ap >

16 6ap), makc. pabouee pasneHue 16 bap

3a BbIYETOM Hanopa npu Hyneson nogade 10,6 6ap
[aeT 3HayeHue gonycTtumoro nognopa: 16 - 10,6 =
5,4 6apa.

Mpumep 2:

Bbi6paH Hacoc: CRV 10-2

Makc. 3HayeHne paboyero gaBneHus: 16 6ap

Makc. 3HayeHune noanopa: 8 6ap

2,4 6ap
CM. pabouyto XapakTepucTuky
Hacoca

Hanop npu Hynesol nogave:

[aHHbIi HACOC MOXHO 3KCMyaTUpoBaThb Npwu
noanope 8 6ap, Tak Kak Harnop rnpu Hynesou
nojaye cocrtaBnsieT Bcero 2 6ap, 4To faet

B pe3y/ibTaTe 3Ha4YeHne MakCMMasibHO BO3MOXHOIO
pabouero pnasnexus: 8 + 2,4 = 10,4 6ap

B cnyuae ecnun nognop unu paboyee gasneHue
npeBbIlaeT 4ONYCTUMOE 3HAaYEeHNEe HeobxoanMo
MCMNoNb30BaTb HAaCOC cneunanbHOro UCMOTHEHUS.
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5.Moa6op HacocoB

Bbibop Hacoca 3aBUCUT OT:

e TpebyeMbiXx MapaMeTpoB pacxoAa W Hamnopa;

e TUMNa NepekaynBaeMon XUAKOCTU, ee
TemMnepaTypbl, KOHUEHTpaUun n T. mn.;

e J[aBJIEHUS Ha BXOAE B HAcoc;

* KOHGUrypauum CUCTEMbI.

Moanbop HacocoB HEO6XOANMMO OCYLLECTBAATL MO

cneaylwmM napaMeTpam:

e pabouas Touyka Hacoca (CM. HUXe);

e pasMepHble AaHHble, TakKMe Kak noTepu AaBleHus
M3-3a Pa3HOCTW BbICOT, MOTEPU Ha TPEHMUE
B Tpyb6onposoae, KM Hacoca;

e MaTepuanbl Hacoca;

e COeAMHEeHUs Hacoca;

e TOpLEBOE yMNJI0OTHEHWE Bana.

Pa6ouas Touka

Ncxoaa n3 nonoxeHus paboyen TOUKKU, MOXHO
BbIbpaTb HACOC Ha OCHOBE pabounx XxapakTepucTuk,
KOTOopble NpuBeAeHbl B pasgene «[juarpaMmol
XapaKTepPUCTUK N TEXHUYECKUE AaHHbIe».

B npeane pabouyas Touka AOJIXKHA COOTBETCTBOBATb
MaKCMManbHOMY 3HadveHuto K[ Ha xapakTepucTtmke
KMNA Hacoca. CM. npuMep Ha puc. 6.

TexHn4yeckue gaHHble

Mpw BbIBOpE TMNOpasMepa Hacoca HeobxoamMmo

Yy4YnUTbIBaTb Crieayowme gaHHble:

e MaKCMManbHbIN pacxoa v AaBJieHUE;

e MoTeEpW AaBNeHUs U3-3a nepenaga BbIiCOT
(Hno,qbema);

e MoTepu Ha TpeHue B Tpybonposoae (AHWD). MoxeT
noTpeboBaTbCs YUYET NOTEPL AABJIEHMS B CBA3MU
C HanIM4neM ANUHHbIX Tpy6, n3rnbos, KnanaHos 1
T. 4.;

e KM B oxxmaaemon pabouer Touke;

e 3HayeHue NPSH.

Tpebyembii
pacxop,
AHrunp n nasnexHne

/
5

Hrogbema

NSPH

Puc. 5 TexHuuyeckme gaHHble

Kna

Ecnu npeanonaraeTcsa aKcnayaTauna Hacoca npu
NMOCTOSIHHOM Mojadye, TO crieayeT BbibnpaTh Takowm
Hacoc, y kotoporo K/ B pabouen Touke 61m30K
K MakcMMmanbHOMYy. B cnyyae skcnnyaTtauunm

C U3MEHSILNMUCA XapaKTeEPUCTUKaAMU NN

B YC/IOBUSIX MEpEeMEHHOro BoAONOTpebeHuns
HeobxoanMo BbIGMpaTb TaKOM HACOC, Y KOTOPOro
Hamsbicwmn KMNO gocturaetcs B npegenax
paboyero gnManasoHa, B KOTOPOM HacocC
aKkcnnyaTupyeTcs 60/blyt0 YacTb CBOero paboyero
BPEMEHMN.

VANDJQRD

Pabouas
Touka

I~ \
SN
N
SSS
—
I ———
0 i ——— .
o 4 8 12 16 20 24 28 32 36 40 Qwyl Hawmsbicwnit
Kna
P2 o
e =T Tmw|
’ P e pa23|
12 = 60,0
B R | Kna

= 40,0

04 f===p 20,0

0,0 == 0,0
0 Q[M3/u]

IS
®
N
8
R
W
8
N

H NPSH
2[::]0 @ 200 oE/epn 11 gMD]
15,0 | Q2000 06/ 2/3 777 60
10,0 4,0

5,0 2,0

0,0
0 a 8 12 16 20 24 28 32 36 40 Q[m¥]

0 2 4 6 8 10 Qn/c]

Puc. 6 T[lpumep pabouyeli Toukn Hacoca CRV

YT06bl paccumTaTb 3HaYyeHne NPSH, cm. Pacuet
MWHWUMaNbHOrO AaBfieHNs Ha BXOAe B HacocC,

c. 12. Ecnm TMnopasmep Hacoca BbibpaH

Ha OCHOBaHWMW MakCMMasibHOro pacxoja, BaxHo,
uTo6bl pabouasa Touka BCcerga Haxoawunacb cnpasa
Ha xapakTepucTtuke KMAa, ans Toro, 4tobbl
nogaepxusatb KMNA Ha BbICOKOM YpPOBHE npu
nageHun pacxoaa.

Hawmsbicwmin KN4

. Yy

Kna

Puc. 7 OntumanbHbin KMNJ

MaTtepuan Hacoca

MaTtepuanbl HacocoB CRV noaobpaHbl Takum
06pa3om, uTobbl HAaCOC MOr NepekaymBaTb YUCTbIE,
HearpecCuBHbIe XUAKOCTU, TaKMe Kak NUTbeBas
BOoAa M Macna. [letann HacocoB, U3rOTOBJ/IEHHbIE U3
YyryHa 1 KOHTaKTupYyloLMe C nepekaymBaemMon
XXUAKOCTbIO, MOKPbITbl KOPPO3NOHHOCTOMKUM
KaTadapesHbIM MOKPbITUEM.

Puc. 8 Hacoc CRV

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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Tpy6Hble coeagnHEHUA Hacoca

Bbi60op TpybHbIX cOoeaAnHEHMI Hacoca 3aBUCUT OT
HOMWHANbHOIO AaBNEHNA N KOHDUIypaunm
Tpybonposoaa. Ansa yaoBneTBopeHus nobbix
TpeboBaHU, NpeabsaBASEMbIX K COEANHEHUSIM
HaCcoCOB, 3aKa34yuMKy npeaniaraeTcs LWMPoOKUii Bolbop
Tpy6HbIX coeanHeHnin ans CRV:

e oBasnbHbIN dnaHel (BSP);

e ¢dnaHeu DIN.

OBasnbHbIn
[OLELTET

Puc. 9 Tpy6Hble coeanHeHms Hacoca

TopueBoe ynjioTHeHue Bana

Puc. 10 KapTpuaxesoe TopLeBoOe ynI0THEHNE

B KayecTBe CTaHAapTHOMO TOPLEBOro YNAOTHEHUS
ans HacocoB Tuna CRV nocTtaBnsieTcs
KapTpuaxesoe ynJ0THeHne, NpurogHoe Ans
paboTbl B 601bWKMHCTBE CNyYaeB aKCnayaTaumm.

Mpwn nogbope ynnoTHeHMs Bana Heob6xoaAnMMO
YyUnTbIBaTb Clieaytlolme Ki4yeBble napamMmeTpbl:

® TUM NepekavynBaeMom XXNAKoOCTH;
e TeMnepaTypa nepekaynBaeMomn XnMAKoCcTu;
¢ MakKCuMMaibHOE AaBJieHUeE.

Pa6ouee faBneHue U aBneHue Ha Bxoae
He npesbllwaliTe npefesibHble 3HaYeHUs
clefyLwmnx BUAOB AaB/ieHUs:

e MakcuMManbHoe paboyee AaBrieHue;

e MaKCMMasnbHOe JaBlieHuEe Ha BXOZeE.

PacueTr MMHMMaNbHOIO AaBJIeHUA Ha BxoAe
B Hacoc

PekoMeHAyeTCs B C/leAyOLWnX cry4dasx:

e [pU BbICOKOM TeMMepaType XUAKOCTH;

e KOraa pacxoj 3HauyuMTesibHO MpeBbllaeT
pacyeTHbIR;

e Korga CyuwecTBYyeT 3Ha4YuUTeNbHOE CONMpoTuBAEHNE

Ha Bxoae (punbTpbl, KNanaHbl U T. 4.);
® MpU HU3KOM [@aBNIEHUN B CUCTEME.

Ons ncknwyeHns Kaemtauum y6eamtech, 4To
[aBJieHMe Ha BXoJe B Hacoc 6oblue

MWHMMaJIbHOrO.
H=p,x10,2 - NPSH - H, - H, - H,
P, ~ 6apomMeTpuyeckoe AaBneHue, B 6apax.

Ha ypoBHe Mops 6apomeTpuyeckoe
AaBneHne MoXeT 6bITb MPUHATO paBHbIM
1 6ap.

CRV

NPSH - napameTp Hacoca, XxapakTepusyLiuii
BCaCbIBAOLLYy CNOCOHBHOCTb, B MeTpax
BoAsSIHOrO cTos16a. MoxeT 6bITb MOSy4YeH Mo
KPWUBOW NMpW MakCMMasbHOM pacxoae
Hacoca.

H, - [ToTepwn Ha TpeHne B NoABOAALWEM
TpybonpoBoae nNpu MakCMManbHOW nogave
Hacoca, B MeTpax BoAsiHOro cronba.

H - AaBJIeHMEe HACbIWEeHHbIX NAapOB XUAKOCTH,
B MeTpax BoasiHoro ctonba. (Moxet 6bITb
nosy4yeHo no Tabnvue faBneHns
HacbllEHHbIX MNapos., rae H, 3aBucKT oT
TemMnepaTypbl Xuaxkoctu t ).

H, - K03 unumeHT 3anaca (M). PekomeHayeTcs
npUHUMaTb MUHUMYM 0,5 M.

Ecnn pacyeTHoe 3HavyeHne «H» nonoxunTenbHoe,

Hacoc MoxeT paboTaTb Npu BbICOTE BCaCbiBaHUS

MaKCUMyM «H» M. BoA. CT.

Ecnu pacyeTHoe 3HauyeHne «H» oTpuuaTenbHoe,

MUHUManbHOE AOMNYCTUMOE AaB/I€HNE Ha BXOAe

paBHO «H» M. BOA. CT.

[AaBneHne HacbIWEeHHOoro napa sBoabl

t,, °C H, m
0 0,06
5 0,09
10 0,13
15 0,17
20 0,24
25 0,32
30 0,43
35 0,58
40 0,76
45 0,99
50 1,27
55 1,63
60 2,07
65 2,60
70 3,25
75 4,03
80 4,97
85 6,09
90 7,41
95 8,97

100 10,79
105 12,92
110 15,37
115 18,22
120 21,48
125 25,22
130 29,48
135 34,35
140 39,82
145 46,03
150 52,98
155 60,79
160 69,54
165 79,28
170 90,11
175 102,09
180 115,35

MpuMeyuaHue. Bo nsbexaHne kaBuTaunm
3anpellaeTcs BbibMpaTb Hacoc, paboyas Touka
KOTOPOro CMeLleHa AaneKko BNpaBo Ha KPUBOW
NPSH.

3HayeHne NPSH Hacoca cnegyet Bceraa npoBepsiTb
npn MmakCnmMmaJibHOM BO3MOXHOM pacxoae.
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Pacnono)xeHue fAaHHbIX HA AMarpaMMmax paboumx xapakTepucTmk

CRV 32
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—_]
Yucno cTyneHemn.
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cTyneHeii; BTopas
umdpa: uncno paboumx \\\\\\\
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Mpadunk xapakTepucTuku 0
MOLLHOCTU MoKa3biBaeT 0 4 8 12 16 20 24 28 32 36 40 Q[m3/
MOLLHOCTb, NoTpe6nsemyto
KaX Aol CTyneHblo Hacoca.
MpencTaBneHbl rpaduku [PBZ] Kna
XapaKTepPUCTUKN MOLLHOCTH Ko — p21/1| [%]
Ans pabouynx Kosec 1,6 P 80,0
cTaHgapTHoro (1/1) 12 ] — P22/3 60.0
N yMeHblueHHoro (2/3) ! _-— Kna !
AVaMeTpoB. 0,8 == 40,0
0,4 20,0
0,0 0,0
0 4 8 12 16 20 24 28 32 36 40 Q[m3/u]
H NPSH
M T 0H (2900 o6/mmn) 1/1 [m]
20,0 et 8,0
15.0 QH (2900 06/MuH) 2/3 I R 60
i e i B — | — 4
p — —_| « a0
Mpaduk xapakTepucTukm 50 4 NPSH 2
«QH» ana kaxgoro T TTo oo o oo -
oTAenbHoro pabouero koneca. 9.0 30'0
MpeacTaBneHsl rpaduky ans 4 8 12 16 20 24 28 32 36 40 Q[m3/u]
paboumnx Kosec CTaHAapTHOro > 4 6 8 10 Qe
(1/1) n ymeHbweHHoOrO0 (2/3)
[MaMeTpoB.

Puc. 11 PacnonoxeHue faHHbIX Ha Anarpammax paboumx xapakTepucTumk

MHCTPYKLUMM K AMarpamMmMmam pabounx xapakTepucTumk

Hwuxe npueBeaeHHble NPUHLMUMAbLI MPUMEHUMBI

K KPVBbIM, MOKA3aHHbIM Ha Cleayrownx cTpaHmuax:

e lI3MepeHns nposeaeHbl AN BOAbl, HE
cogepxalien sosayxa, npu temnepartype 20 °C.

pacduk xapakTepucTukn
«QH» cooTBeTcTBYlOWErO
Hacoca.

pacduku, ykasaHHble
BblAENEHHBIMU TMHUAMK,
nokasbiBatoT
pekoMeHayeMyto obnacTb
npon3BoANTENBHOCTHU

c onTumManbHbiM KMNA.

OnTuManbHasa KpanHas
npasas Touka
XapaKTepuUCcTmnkKun

KpuBas nokasbiBaeT
KMNA4 Hacoca.

KnNA Hacocos

C YMEHbLEHHbIM
AvamMeTpoM NpPUMeEpHO
Ha 2% Hwxe, yem KMNAa,
Ha NpuBeAeHHO’
XapakTepuctukn Kna.

KpuBas xapakTepucTuku
NPSH npeacTtaenseT cobou
yCpeAHeHHYo
XapakTepUCTuky,
NeNCTBUTENBHYIO ANS BCeX
vncnonHeHui. Mpwu Boibope
napameTpoB Hacoca
HeobxoanMo NpubaBnsATh
He MmeHee 0,5 M B kayecTBe
3anaca HaAeXHOoCTU.

MNpuBeAEHHAN HUXE KPUBas NMoKasbiBAeT 3HAYEHMUSA
MWHMMaJIbHOWM MoAaun B MPOLEHTax oT
HOMMWHAMIbHOIO 3HAY€HUsA B 3aBUCUMMOCTH OT
TeMmnepaTypbl NepekaymBaeMoi cpeabl.

e KpuBble COOTBETCTBYIOT KMHEMATUYECKOM Qi
BA3KOCTM, paBHon 1 mm?/c (1 cCT). [%] ] ‘

e Hacochbl He A0XHbI UCMOJIb30BaTLCS NpU 30 CRV
pacxofax HUXe, YeM yKa3blBaeT XUpHas NNHUS, 20 -] /
BCNIEACTBWE OMaCHOCTW Harpesa 10
nepekaynBaeMom XUAKOCTU. ]

e Ecnu nnoTHOCTb M/MNKn BA3KOCTb R L L L L L LA AN

rnepekaymBaeMon XXUAKOCTU Bbllle, YEM TakoBas
y BOZbl, MOXET NnoTpe6oBaTbCs ABUraTesNb
60/bLIEN MOLLHOCTW.

40 60 80 100 120 140 160 180 t [°C]

Puc. 12 MnHumanbHbIi pacxos

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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6. AnarpamMMbl XapaKTepUCTUK U TEXHUYECKMEe AaHHble
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KATANOT MPOAYKLLAW VAN DJ@ RD

Fa6apuTHble pa3Mepbl U Macca

Mopenb Fa6apuTtHblie pasmepbl (MM)
oaHOoda3HbIN TpexdasHbii b Ma:rca,
B1 B2 B1 + B2 D1 D2 B1 B2 Bl + B2 D1 D2

CRV 1-2 254 207 461 134 124 254 207 461 134 112 107 21
CRV 1-3 272 207 479 134 124 272 207 479 134 112 107 21
CRV 1-4 290 207 497 134 124 290 207 497 134 112 107 22
CRV 1-5 308 207 515 134 124 308 207 515 134 112 107 22
CRV 1-6 326 207 533 134 124 326 207 533 134 112 107 23
CRV 1-7 344 207 551 134 124 344 207 551 134 112 107 23
CRV 1-8 362 207 569 134 124 362 207 569 134 112 107 24
CRV 1-9 380 207 587 134 124 380 207 587 134 112 107 24
CRV 1-10 398 207 605 134 124 398 207 605 134 112 107 25
CRV 1-11 416 207 623 134 124 416 207 623 134 112 107 25
CRV 1-12 434 207 641 134 124 434 207 641 134 112 107 26
CRV 1-13 452 207 659 134 124 452 207 659 134 112 107 26
CRV 1-15 488 207 695 134 124 488 207 695 134 112 107 27
CRV 1-17 534 240 774 150 133 534 240 774 150 118 121 28
CRV 1-19 570 240 810 150 133 570 240 810 150 118 121 29
CRV 1-21 606 240 846 150 133 606 240 846 150 118 121 30
CRV 1-23 642 240 882 150 133 642 240 882 150 118 121 31
CRV 1-25 688 300 988 168 147 678 240 918 150 118 121 40
CRV 1-27 724 300 1024 168 147 714 240 954 150 118 121 41
CRV 1-30 778 300 1078 168 147 768 240 1008 150 118 121 42
CRV 1-33 832 300 1132 168 147 832 280 1112 168 127 135 44
CRV 1-36 886 300 1186 168 147 886 280 1166 168 127 135 45

Fa6apuTHbIN uepTex

D2 YHuBepcanbHbIn conadey FGJ
pgp—l PN25 (DN32)
gy )
& a TR
. | I
o ki : 0
‘ B
af°[o
aje|0
- ‘
)
P R9.5
i oo g89
];—{ }—f a-013 PR #100
]l S
g e ) PN N 53 i
[ 1] @ ; =
100 180
150 210
250

4-$13
81 ———4@)——— F
—— 1] «%
100
150
162

Hacocbl ot CRV 1-25 go CRV 1-36 He nmetoT
WNCMNOJIHEHWI C OBaflbHbIMU brlaHLaMu.
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KATANOT MPOAYKLLAW VAN DJ@ RD

Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 1-21 0,37 279 489 21
CRV 1-31 0,37 297 507 21
CRV 1-4 1 0,37 315 525 22
CRV 1-51 0,37 333 543 22
CRV 1-61 0,37 351 561 23
CRV 1-71 0,37 369 210 579 148 117 23
CRV 1-81 0,55 389 597 24
CRV 1-91 0,55 405 615 24
CRV 1-10 I 0,55 423 633 25
CRV 1-111 0,55 441 651 25
CRV 1-121 0,75 459 714 26
CRV 1-13 1 0,75 477 732 26
CRV 1-151 0,75 513 768 27
CRV 1-171 1,1 549 255 804 170 142 28
CRV 1-191 1,1 585 840 29
CRV 1-211 1,1 621 876 30
CRV 1-231 1,1 657 912 31
CRV 1-251 1,5 703 993 40
CRV 1-27 1 1,5 739 1029 41
CRV 1-30 1 1,5 793 290 1083 190 155 42
CRV 1-331 2,2 847 1137 44
CRV 1-36 1 2,2 901 1191 45
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KATANOT MPOAYKLLAW VAN DJ@ RD

Fa6apuTHble pa3Mepbl U Macca

Mopenb Fa6apuTtHbie pasmepbl (MM)
oaHoMa3HbIN TpexdasHbIA b Ma:rca,
B1 B2 B1 + B2 D1 D2 B1 B2 Bl + B2 D1 D2

CRV 3-2 254 207 466 134 124 254 207 466 134 112 107 21
CRV 3-3 272 207 484 134 124 272 207 484 134 112 107 21
CRV 3-4 290 207 502 134 124 290 207 502 134 112 107 22
CRV 3-5 308 207 520 134 124 308 207 520 134 112 107 22
CRV 3-6 326 207 538 134 124 326 207 538 134 112 107 23
CRV 3-7 344 207 556 134 124 344 207 556 134 112 107 23
CRV 3-8 362 207 569 134 124 362 207 569 134 112 107 24
CRV 3-9 380 207 587 134 124 380 207 587 134 112 107 24
CRV 3-10 398 207 605 134 124 398 207 605 134 112 107 25
CRV 3-11 426 240 666 150 133 426 240 666 150 118 121 25
CRV 3-12 444 240 684 150 133 444 240 684 150 118 121 26
CRV 3-13 462 240 702 150 133 462 240 702 150 118 121 26
CRV 3-15 498 240 738 150 133 498 240 738 150 118 121 27
CRV 3-17 544 240 844 168 147 534 240 774 150 118 121 28
CRV 3-19 580 240 880 168 147 570 240 810 150 118 121 29
CRV 3-21 616 280 916 168 147 616 280 896 168 127 135 30
CRV 3-23 652 280 952 168 147 652 280 932 168 127 135 31
CRV 3-25 688 280 988 168 147 688 280 968 168 127 135 40
CRV 3-27 724 280 1024 168 147 724 280 1004 168 127 135 41
CRV 3-29 760 280 1060 168 147 760 280 1040 168 127 135 42
CRV 3-31 — — — — — 796 300 1096 168 127 135 44
CRV 3-33 — — — — — 832 300 1132 168 127 135 45
CRV 3-36 — — — — — 886 300 1186 168 127 135 47
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Hacocbl ot CRV 3-25 go CRV 3-36 He umetoT
WCMOJIHEHUI C OBalbHbIMU rlaHLaMu.
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KATANOT MPOAYKLLAW VAN DJ@ RD

Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 3-21 0,37 279 489 21
CRV 3-31 0,37 297 507 21
CRV 3-41 0,37 315 525 22
CRV 3-51 0,37 333 210 543 148 17 22
CRV 3-61 0,55 351 561 23
CRV 3-71 0,55 369 579 23
CRV 3-81 0,75 389 642 24
CRV 3-91 0,75 405 660 24
CRV 3-10 I 0,75 423 678 25
CRV 3-111 1,1 441 255 696 170 142 25
CRV 3-121 1,1 459 714 26
CRV 3-13 1 1,1 477 732 26
CRV 3-151 1,1 513 768 27
CRV 3-17 1 1,5 559 849 28
CRV 3-19 1 1,5 595 885 29
CRV 3-211 2,2 631 921 30
CRV 3-23 1 2,2 667 290 957 190 155 31
CRV 3-251 2,2 713 1003 40
CRV 3-271 2,2 749 1039 41
CRV 3-291 2,2 785 1075 42
CRV 3-311 3,0 833 1158 44
CRV 3-33 1 3,0 869 325 1194 197 165 45
CRV 3-36 1 3,0 923 1248 47
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KATANOT MPOAYKLLAW VAN DJ@ RD

Fa6apuTHble pa3Mepbl U Macca

Mopenb Fa6apuTtHbie pasmepbl (MM)
oaHodasHbIA TpexdasHbii D Ma:rca,
B1 B2 B1 + B2 D1 D2 B1 B2 B1 + B2 D1 D2 vis8 Vi

CRV 5-2 272 207 479 134 124 272 207 479 134 112 107 — 22
CRV 5-3 299 207 506 134 124 299 207 506 134 112 107 — 23
CRV 5-4 326 207 532 134 124 326 207 532 134 112 107 — 23
CRV 5-5 353 207 560 134 124 353 207 560 134 112 107 — 26
CRV 5-6 390 240 630 150 133 390 240 630 150 118 121 — 28
CRV 5-7 417 240 657 150 133 417 240 657 150 118 121 — 29
CRV 5-8 444 240 684 150 133 444 240 684 150 118 121 — 30
CRV 5-9 481 300 781 168 147 471 240 711 150 118 121 — 36
CRV 5-10 508 300 808 168 147 498 280 738 150 118 121 — 37
CRV 5-11 535 300 835 168 147 535 280 815 168 127 135 — 38
CRV 5-12 562 300 862 168 147 562 280 842 168 127 135 — 39
CRV 5-13 589 300 889 168 147 589 280 869 168 127 135 — 40
CRV 5-14 616 300 916 168 147 616 280 896 168 127 135 — 41
CRV 5-15 643 300 943 168 147 643 280 923 168 127 135 — 42
CRV 5-16 670 300 970 168 147 670 280 950 168 127 135 — 43
CRV 5-18 — — — — — 724 300 1024 168 127 135 — 46
CRV 5-20 — — — — — 778 300 1078 168 127 135 — 47
CRV 5-22 — — — — — 842 323 1165 200 146 145 — 59
CRV 5-24 — — — — — 896 323 1219 200 146 145 — 61
CRV 5-26 — — — — — 950 323 1273 200 146 145 — 62
CRV 5-29 — — — — — 1031 323 1354 200 146 145 — 64
CRV 5-32 — — — — — 1139 379 1518 212 160 185 300 79
CRV 5-36 — — — — — 1247 379 1626 212 160 185 300 81
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Hacocbl ot CRV 5-24 no CRV 5-36 He nmetoT
WCMONHEHWUI C OBanbHbIMX paHuaMu.
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KATANOT MPOAYKLLAW VAN DJ@ RD

Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 5-21 0,37 266 210 476 22
132 84
CRV 5-31 0,55 293 210 503 23
CRV 5-41 0,55 330 585 23
CRV 5-51 0,75 357 255 612 150 95 26
CRV 5-6 1 1,1 384 639 28
CRV 5-7'1 1,1 411 666 29
CRV 5-8 1 1,1 448 738 30
CRV 5-91 1,5 475 765 36
CRV 5-10 I 1,5 502 792 37
CRV 5-111 2,2 529 819 38
CRV 5-121 2,2 556 290 846 168 112 39
CRV 5-13 1 2,2 583 873 40
CRV 5-14 1 2,2 610 900 41
CRV 5-151 2,2 637 927 42
CRV 5-16 1 2,2 664 954 43
CRV 5-18 1 3 728 1053 46
325 194 124
CRV 5-20 1 3 782 1107 47
CRV 5-221 4 836 1171 59
CRV 5-24 1 4 890 1225 61
335 212 142
CRV 5-26 1 4 944 1279 62
CRV 5-29 1 4 1025 1360 64
CRV 5-32'1 5,5 1126 1556 79
430 259 164
CRV 5-36 1 5,5 1234 1664 81
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Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/A4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 10-1 0,37 379 210 589 148 117 32
CRV 10-2 0,75 379 634 34
CRV 10-3 1,1 409 255 664 170 142 38
CRV 10-4 1,5 439 729 46
CRV 10-5 2,2 469 290 759 190 155 47
CRV 10-6 2,2 499 789 48
CRV 10-7 3 539 864 54
CRV 10-8 3 569 325 894 197 165 55
CRV 10-9 3 599 924 56
CRV 10-10 4 629 335 964 230 188 68
CRV 10-12 4 689 1024 70
CRV 10-14 5,5 769 1199 92
CRV 10-16 5,5 829 1259 94
CRV 10-18 7,5 889 420 1319 260 208 99
CRV 10-20 7,5 949 1379 101
CRV 10-22 7,5 1009 1439 104
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Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 15-1 1,1 352 250 602 150 95 42
CRV 15-2 2,2 413 310 723 168 112 50
CRV 15-3 3 463 330 793 194 124 55
CRV 15-4 4 508 357 865 212 142 68
CRV 15-5 4 553 357 910 212 142 69
CRV 15-6 5,5 630 398 1028 259 164 91
CRV 15-7 5,5 675 398 1073 259 164 93
CRV 15-8 7,5 720 398 1118 259 164 97
CRV 15-9 7,5 765 398 1163 259 164 98
CRV 15-10 11 887 505 1392 330 255 141
CRV 15-12 11 977 505 1482 330 255 145
CRV 15-14 11 1067 505 1572 330 255 148
CRV 15-17 15 1202 505 1707 330 255 158
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Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 20-1 1,1 372 245 617 170 140 33
CRV 20-2 2,2 372 290 662 190 155 44
CRV 20-3 4 427 335 762 230 188 58
CRV 20-4 5,5 517 947 73
CRV 20-5 5,5 562 992 75
CRV 20-6 7,5 627 430 1057 260 208 83
CRV 20-7 7,5 672 1102 85
CRV 20-8 11 717 1222 141
CRV 20-10 11 897 505 1402 146
CRV 20-12 15 987 1492 330 255 161
CRV 20-14 15 1077 1582 166
CRV 20-17 18,5 1212 560 1772 191
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Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 32-1-1 L5 513 290 803 190 150 &7
CRV 32-1 2,2 70
CRV 32-2-2 3 83 325 908 197 165 77
CRV 32-2 4 335 918 230 188 83
CRV 32-3-2 5,5
653 1083 92
CRV 32-3 5,5
430 260 208
CRV 32-4-2 75 723 1153 101
CRV 32-4 7,5
CRV 32-5-2 11
893 1398 175
CRV 32-5 11
CRV 32-6-2 11
963 1468 177
CRV 32-6 11
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CRV 32-7-2 15
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CRV 32-7 15
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CRV 32-8-2 15
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Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,

B1 B2 B1 + B2 D1 D2 Kr
CRV 45-1-1 3 <60 325 885 197 165 85
CRV 45-1 4 335 900 230 188 91
CRV 45-2-2 5,5 101

640 430 1070 260 208
CRV 45-2 7,5 106
CRV 45-3-2 11

820 1325 176
CRV 45-3 11
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CRV 45-4-2 15

900 1405 330 255 188
CRV 45-4 15
CRV 45-5-2 18,5
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CRV 45-6-2 22
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Fa6apuTHble pa3Mepbl U Macca

VANDJQRD

Mopenb

MowHocTb 3/A, KBT

Paszmepbl, MM

Macca,
B1 B2 Bl + B2 D1 D2 Kr
CRV 64-1-1 4 576 210 911 230 188 106
CRV 64-1 5,5 1006 111
430 260 208
CRV 64-2-2 7,5 658 1008 121
CRV 64-2-1 1 758 1263 156
CRV 64-2 11
505
CRV 64-3-2 15
1345 330 255 196
CRV 64-3-1 15 840
CRV 64-3 18,5 560 1400 207
CRV 64-4-2 18,5 1482 210
CRV 64-4-1 22 922 590 1512 360 285 261
CRV 64-4 22
CRV 64-5-2 30
CRV 64-5-1 30 1004 1664 346
CRV 64-5 30
CRV 64-6-2 30 351
660 400 310
CRV 64-6-1 37 1086 1746 371
CRV 64-6 37
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Fa6apuTHble pa3Mepbl U Macca

VANDJQRD

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 90-1-1 5,5 122
587 430 1017 260 208
CRV 90-1 7,5 124
CRV 90-2-2 11 167
779 505 1284
CRV 90-2 15 330 255 200
CRV 90-3-2 18,5 671 560 1431 214
CRV 90-3 22 590 1461 360 285 268
CRV 90-4-2 30 963 1623 350
CRV 90-4 30
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Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 120-1 11 840 490 1330 330 255 230
CRV 120-2-2 18,5 1000 490 1490 330 255 245
CRV 120-2-1 18,5 1000 550 1550 330 255 250
CRV 120-2 22 1000 590 1590 360 285 285
CRV 120-3 -2 30 1160 660 1820 400 310 360
CRV 120-3-1 30 1160 660 1820 400 310 360
CRV 120-3 30 1160 660 1820 400 310 360
CRV 120-4-2 37 1320 660 1980 400 310 400
CRV 120-4-1 37 1320 660 1980 400 310 400
CRV 120-4 45 1320 700 2020 460 340 460
CRV 120-5-2 45 1480 700 2180 460 340 470
CRV 120-5-1 45 1480 700 2180 460 340 470
CRV 120-5 55 1510 770 2280 540 370 575
CRV 120-6-2 55 1670 770 2440 540 370 585
CRV 120-6-1 55 1670 770 2440 540 370 585
CRV 120-6 75 1670 845 2515 580 410 705
CRV 120-7-2 75 1830 845 2675 580 410 715
CRV 120-7-1 75 1830 845 2675 580 410 715
CRV 120-7 75 1830 845 2675 580 410 715
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Fa6apuTHble pa3Mepbl U Macca

Mopenb MowHocTb 3/4, KBT Pasmepbl, MM Macca,
B1 B2 B1 + B2 D1 D2 Kr
CRV 150-1-1 11 840 490 1330 330 255 230
CRV 150-1 15 840 490 1330 330 255 235
CRV 150-2-2 22 1000 550 1550 330 255 250
CRV 150-2-1 22 1000 590 1590 360 285 295
CRV 150-2 30 1000 660 1660 400 310 350
CRV 150-3-2 30 1160 660 1820 400 310 360
CRV 150-3-1 37 1160 660 1820 400 310 360
CRV 150-3 37 1160 660 1820 400 310 385
CRV 150-4-2 45 1320 700 2020 460 340 460
CRV 150-4-1 45 1320 700 2020 460 340 460
CRV 150-4 55 1350 770 2120 540 370 560
CRV 150-5-2 55 1510 770 2280 540 370 570
CRV 150-5-1 75 1510 845 2355 580 410 690
CRV 150-5 75 1510 845 2355 580 410 690
CRV 150-6-2 75 1670 845 2515 580 410 700
CRV 150-6-1 75 1670 845 2515 580 410 700
CRV 150-6 75 1670 845 2515 580 410 700

Fa6apuTHbIW yepTex
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CRV 200, 50 I'y
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KATANOT MPOAYKLIAN

Fa6apuTHble pa3Mepbl U Macca

VANDJQRD

Mopenb MowHocTb 3/A4, KBT Pasmepbl, MM Macca,
B1 B2 Bl + B2 D1 D2 Kr
CRV 200-1-1...BI 18,5 550 1457 330 255 311
CRV 200-1-1...AI 22 907 575 1482 360 285 347
CRV 200-1 30 1557 403
650 400 310
CRV 200-2-2...BI 37 1101 1751 447
CRV 200-2-2...AI 45 685 1786 460 340 504
CRV 200-2-1...AI 55
1131 760 1891 540 370 595
CRV 200-2 55
CRV 200-3-2...BI 75
CRV 200-3-2...ABI 75
CRV 200-3-2...Al 75 1325 845 2170 748
CRV 200-3-1...BI 75 580 410
CRV 200-3-1...AI 75
CRV 200-3 90 895 2220 817
CRV 200-4-2...BI 90 2414 830
CRV 200-4-2...AI 110 1519
CRV 200-4-1...AI 110 1140 2659 645 550 1180
CRV 200-4 110
FabapuTHbIN YepTex
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PN25-40/DN150
. -
G112
8-028
G112 s
| ? G IEE
& %\/}yﬁ 9, 8 ®
o L[
<
I B k;i
—@ 150——
365 < 4-920
460 500

600

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!

45



VANDJQRD

CRV 320, 50 I'y
P | H 31
[kNal| [m] |“\‘~\~\\\\\\\
1200 120 '3'2\\\\\\\
—
1100 110
10001 100 \\\\\\\t\\\\\\
900-{ 90 N
-2-1 ] \\\
i I m——
800-1 80 | N
7001 70 —
= SN
o i AN
\\
400 40 I —— \\\\\ :>\\Q\
1-1
I —— \\N
— \
300-{ 30
2001 20 \\\::i\
100 10 N
o— O T T T T T
0 40 80 120 160 200 240 280 320 360 Q [M3/u]
I T T T T I T T T T I T T I T T T T I
0 25 50 75 100 Q [n/c]
P2 KNz
[kBT] [%]
60
Eta 80
45 - 60
1 P21/1
30 P22z | 40
/ |
15 20
0 0
0 40 80 120 160 200 240 280 320 360 Q [M3/u]
NPSH
[m]
8
6 ///,///
4
NPSH
2
0
0 40 80 120 160 200 240 280 320 360 Q [M3/u]

CRV

46

KATANOF NPOAYKL VANDJORD



KATANOT MPOAYKLLAW VAN DJ@ RD

Fa6apuTHble pa3Mepbl U Macca

Mopenb MouwHoCTb Pasmepbl, MM

3/n, kBT Macca, kr

B1 B2 Bl + B2 D1 D2 D

CRV 320-1-1 30 915 653 1568 395 304 300 no 3anpocy
CRV 320-1 45 945 702 1647 450 340 450 no 3anpocy
CRV 320-2-2 55 1139 772 1911 490 370 550 no 3anpocy
CRV 320-2-1 75 1139 840 1979 550 410 550 no 3anpocy
CRV 320-2 90 1139 890 2029 550 410 550 no 3anpocy
CRV 320-3-2 110 1333 1140 2473 645 540 660 no 3anpocy
CRV 320-3-1 110 1333 1140 2473 645 540 660 no 3anpocy

Fa6apuTHbIX yepTex

F(DIN)
PN25-40/DN150

B2

B

B1

200
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7. NepekauvBaeMble XXUAKOCTH

Xwnakue, B3pbiBo6€30MacHble, HE coaepxKalume
TBEPAbIX UIN BONOKHUCTbIX BKIKOYEHUI, XUMUYECKUN
MHEpTHble K MaTepuanam Hacoca. Ecnu
nepekaynBaeMmble XNAKOCTU UMEKT MIOTHOCTb U/
WM BSA3KOCTb 60siee BbICOKYIO, YEM Yy BOAbI,

TO crieayeT UCMNONb30BaTbh HAaCOChI

C aneKkTpoABUraTenssMm 60sblUe MOLLHOCT!.
PeweHne Bonpoca o TOM, roANTCS 1N Hacoc Ans
rnepekayunBaHns KOHKPETHOM XUAKOCTU, 3aBUCUT
OT MHOXecCTBa haKTopoB, Hanbonee BaKHbIMU

M3 KOTOPbIX SIBASIOTCS COAEPXaHWe XJ10pUa0B,
3HayeHune pH, TemnepaTypa n coaepxaHue
XMMWKATOB, Macen un T.n. HeobxoanmMo y4ecTb, 4TO
arpeccuBHble XNUAKOCTU (HanpuMmep, Mopckas BoAa
1N HEKOTOpble KNC/IOTbI) MOryT B3aMMOAENCTBOBaTb
MIN pacTBOPATb 3aLUUTHYHK OKUCHYH MJIEHKY

Ha NOBEPXHOCTU HEpXXaBetLen cTanu, Bbi3biBas
TeM caMbIM KOppo3uo MeTanna. Hacocel mogenu
CRV npurofHbl ANa nepekavymBaHns yKasaHHbIX
HUXE XUAKOCTEN.

CRV

MepekaynBaemble XUAKOCTU, HE Bbi3biBatoWwme
Koppo3uu. NepekaynmBaHue, UMpKynaums,
MoOBbILEHNE AaBNEHUA XOOAHOW UK ropsyen
YNCTOW BOAbI.

KATANOF NPOAYKL VANDJORD



KATANOT MPOAYKLIAN

VCM
1. 06was nHpopmMmaumsn

B naHHOM KaTanore onucbiBatoTCcsa Hacocbl VCM.

Puc. 13 Tpumep Hacoca VCM c BcacbiBarOWMMM
M HanoOpHbLIMK YacTAMW U3 HepiKaBeloLLen
ctanu AISI304

Hacocbkl VCM npeactaBnsaioT cobon
HecaMoBCacblBaoLWMe rOpU30oHTasIbHbIE
MHOrOCTyneH4YaTble LeHTpobexHble HacocChl.
Hacocbkl NoCcTaBAsAOTCA B pa3/iIMyHbIX TUNOpasMepax
M C pas/INyHbIM KONIMYECTBOM CTYNeHen Ans
obecneyeHuns TpebyeMoro B cuctemMe pacxoza

N AaBneHus.

Hacoc VCM cocTonT 13 ABYX OCHOBHbIX
KOMMOHEHTOB: 3/1eKTpoABMraTens n HaCoCHOro
arperarta. DnekTpoaBuratenb npeacTaBnaseT cobomn
BbICOKOI( D EKTUBHbBIV 31eKTpoaBUraTenb,
COOTBETCTBYHOLWMNA cTaHaapTam IE2/IE3. HacocHbIN
arperaTt COCTOUT U3 OTAE/bHbIX HanpPaBISOWNX
Kamep c paboumMmn KonecaMmn, KOTopble KpensTcs
Ha obLieM Bany M MMEKT BCaCbIBaOLWYHO

M HaMoOPHYH YacTb C NaTpybkamu, BbIMOSHEHHbIMU
n3 Hepxasewuwer ctanm (VCM-C), a Takxe Apyrux
netaneun.

VANDJQRD

NMpuMmeHeHue

[aHHble HacoCbl MOrYT UCMOJIb30BaTbCs
B pa3/iNMyHbIX obnacTsax, OCHOBHbIE U3 KOTOPbIX
nepeyvyncrsieHbl HUXe.

e MoBbIWEHNE AaBNEHNSA B CUCTEMaX
BOAOCHabXxeHuns;

e Kak KOMMOHEHT B KOMMJIEKTHbIX YCTAaHOBKax
NOBbILLEHNSA AABNEHUS;

e CUCTEMbI BOAOOUYUCTKN 1 BOAOMOATOTOBKM;

e CUCTEMbI LMpKynaumu;

e CUCTEMbI KOHANLMOHUPOBAHUS;

e CuCTEMbI OpOLUEHUS;

e N T.A0.

NMepekaunBaeMblie XNAKOCTHU

Hacocbl VCM noaxoasaT Ans nepekadmpaHus
HEBSA3KUNX, B3PbIBOHE30MACHbIX M HErOPIOUNX,

He coAepxalnx TBeEpAbIX UM BONTOKHUCTbIX
BKJIOUYEHUI XNAKOCTEN. PelleHne Bonpoca o TOM,
NPUroAeH S HacocC A1 nepeKaymBaHus
KOHKPETHOM XWAKOCTU, 3aBUCUT OT MHOXECTBa
dakTopoB, Hanbonee BaXxXHbIMU U3 KOTOPbIX
ABNSAOTCA COAEpXaHWe XJI0pnA0B, 3HayeHne pH,
TeMnepaTypa 1 coaepxaHuve XMMUKaToB, Macen

n T. n. B obwem cnyyae Hacockl VCM noaxoasaT Ans
HearpecCcuBHbIX XUAKOCTEN.

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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VANDJQRD VeM
Avana3oH XapaKTepUucTuk
P H
[kMa] | [m]
80 VCM-C
1 70 50Ny
600 T~
500— 50 \\\\
400 40 I~ - \
3004 30 \\ \ \\
200 20
o ~ <| | = o N NS
i e e O O O
= = = : : :
O O O & & &
U= 0 : .
1 2 4 6 8 10 15 25 30 Q [M3/v]
Puc. 14 [Jnana3oH xapakTtepucTtuk Hacocos VCM-C 50 'y
MoapenbHbin pag VCM-C
Tunopasmep VCM-C VCM-C 2 VCM-C 4 VCM-C 8 VCM-C 12 VCM-C 15 VCM-C 20
HoMuHanbHas nopayva [M3/u] 2 4 8 12 15 20
Makc. nogava [M3/y] 4,3 7 16 16 24 28
Makc. pabouyee gaBneHue [6ap] 10 10 10 10 10 10
F:'(%”T*]““Tb nexTpopsuraTens 0,25-0,75 0,37-1 0,55-2,2 0,75-3 13 1-4
ﬁ’vz:a]namH TemMnepaTyp XUAKOCTHU 0T -20 f10 +104
MpucoeanHeHune
BxoAHOit naTpy60oK G1 G1 1/4 G11/2 G11/2 G2 G2
HanopHblit natpy6ok G1 G1 G11/2 G11/2 G2 G2
dneKkTpoaBUraTtenb 3awumTa anekTpoasurartens

Hacocbl VCM nocTaBAsoTCsa CO CTaHAAPTHbIM
ACUHXPOHHbIM ABYXMNOJIIOCHbIM 31IeKTpOoABUraTenem
3aKpbITOro TUMa C BEHTUAATOPHbIM OXJIaXAEHUEM.
OcCHOBHble pa3Mepbl 3N1eKTpoaBuraTens
COOTBETCTBYIOT cTaHaapTy IEC.

JonycKku Ha aneKkTpuyeckne napameTpbl COrflacHoO
EN 60034.

dnexkTpuUueckue napameTpbl

Knacc nsonauumn F

1E2/IE3

SnekTpoABuraTenu mMowHocTtbio 0,37
n 0,55 kBT He BxoaaT

B knaccudwmkauuio IE (Ans cHATbIX

c npousBoacTea VCM-B/I)

Knacc
3HeproadpeKTuBHOCTH

Knacc 3awumrbl IP55

1x220-230/240B

3x220~230B A/380~400B Y (6a3oBoe
pelweHune)

Hanps>xeHue nutaHusa

50 'y

CraHpapTHas yacrtoTa

TpexdasHble anekTpoaBUraTenn AOKHbI
NOAKIOYATbLCS K NMycKaTento anekTpoaBuraTens

B COOTBETCTBUU C MECTHLIMM HOPMaMu U NpaBuiaMu.
Tpexda3sHble aneKTpoaBUraTeNM MOLWHOCTbIO 3 KBT
n 6onee nmeeT BCTPOeHHbI Tepmuctop (PTC).
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KATANOT MPOAYKLIAN

TeMmnepaTypa oKpyxaruien
cpeabl

Makc. TeM-pa
MouwHocTb - Makc. BbicOoTa Hap
Buratensa [kBT] oKpyxatouen ypoBHeM Mops [M]
A cpeabl [°C]
0,37-0,55 +40 1000
0,75-4,0 +40 1000

Ecnu TeMnepaTypa oKpyxKatoLlel cpeabl NpeBblllaeT

YKa3aHHble 3Ha4YEeHUS WU €CNn BbiCOTa YCTAaHOBKM
Hacoca 60blue yka3aHHOW B Tabnunue BbICOThI Hag,
YPOBHEM MOpSl, HENb3s 3KCMNyaTUpoBaTb
3NeKTpoABUraTesb C MakKCMManbHOM HarpysKkon, Tak
KaK CyLlecTBYyeT OnacHOCTb neperpesa. lNeperpes
MOXeT 6bITb Bbi3BaH C/IMLLKOM BbICOKOW
TemnepaTypon OKpy>KalLlen cpesbl AU HU3KOM
MAOTHOCTbIO, @, C/IeA0BaTENbHO, N HU3KOMN
oxJlaxzatoLern cnocobHOCTbIO Bo3ayxa. B Takux
cryyasix HeobxoAMMO MCNONb30BaTh ABUraTesb
60nblWEN HOMUHANbHOW MOLLLHOCTW.

P2 [%]

120
110
100
90
80
70
60
50

20 25 30 35 40 45 50 55 60 65 70 75 80
t[°C

I f T
1000 2250 3500 [m]

Puc. 15 MowHOCTb ABuraTtesnss B 3aBUCUMOCTU OT
TeMnepaTtypbl/ BbICOTbl Ha4 YPOBHEM MOpSs

LLUyMoBble XapaKTepUCTUKMU
VCM-C

AnekTpoaBuratenb 50y
[xBT] LpA [dB(A)]
0,25 61
0,37 61
0,55 62
0,75 64
1 64
1,1 64
1,5 67
2,2 67
1,85 67
2,2 67
3 67
4 67
BA3KoCTb

MepekaunBaHme XXMAKOCTEN C NIOTHOCTbIO UK
KMHEMAaTMUYECKON BA3KOCTbIO BblLLE, YEM Y BOAbI,
NPUBOAMUT K CHUXEHWNIO TMAPABANYECKNX
XapaKTEPUCTUK U YBESIMYEHMIO NOTPebseMoit
MOLLHOCTU. B Takmx cnydasax Heo6xoanuMo
nepecMoTpeTb noabop Hacoca.

VANDJQRD

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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2. KoHCcTpyKUMA
VCM-C 2, 4, 8, 12, 15, 20

f :

S

Al B g

T
\

HiL ] - - - - = = E

1/ 2/ 3/ 4/ \s\e\z S\Q&J\LLB 14

Martepuanbi, VCM

Mos3. | HammeHoBaHune Martepuansbi AISI
1 SnekTpoaBuraTenb
2 Mnuta-ocHoBaHne Cranb A3
3 CanbHMKOBas MaHxeTa FKM
4 TopueBoe ynnoTHeHue Carbon+Sic+FKM / Carbon+Ceramic+FKM
5 Konbuesoe ynnoTHeHune FKM
6 Kpbiwka Hacoca HepxasetwLwas crtanib AISI304
7 BbinyckHas cekuuns HepxaBetwas ctanb AISI304
8 Mpo6ka CAMBHOro 0TBEPCTUS Hepxasetwwas ctanb AISI304
9 Paboyas kamepa HepxaserwLwas crtanib AISI304
10 | Pabouyee koneco HepxaBetowas ctanb AISI304
11 | Kopnyc Hacoca Hepxasetowas crtanb AISI304
12 | Pabouas kamepa Hepxasetowas ctanb AISI304
13 | MepenHss Kpbiwka Cnnas antoMUHUS
14 | WecTurpaHHas ravika Hepxasetwas crtanb AISI304

KATANOF NPOAYKL VANDJORD



KATANOT MPOAYKLIAN

3. YcnoBHOEe TMnoBoe
o603HauvyeHMue

PacwundgpoBka ycnoBHoro
o603HaueHus

Mpumep VCM 4 -5 B A -R -A -E
CeMeNncTBO HacocoBs |
HomuHanbHas nogava, [M3/4]

Kon-Bo cTyneHen

MaTepuanbl feTanei, KOHTaKTUPYOLWMX
C nepekaynBaeMomn XULKOCTbIO:

C - Pabouune koneca, kamepbl, Bas, KOPNyc C LenbHbIM
KOXYXOM 13 Hepx. cTanu AISI 304, BcacbiBatowas
1 HamnopHasa 4yactu — Hepx. cTanb AISI 304

X - CneumanbHOe UCNONHEHNE

Koa ncnonHeHus:
A - Ba3oBoe ucnonHeHue

X - CneumnanbHoe UCNONHEHNE

Kop npucoeanHeHns Hacoca:
R - TpybHas pesbba G
X - CneumanbHoe UCnosiHeHne

Tunosoe o603HayeHne TOPLIEBOrO YMJOTHEHUS:

A - Konbuesoe ynnotHeHne FKM+SS304+Sic+Sic

D - KonbueBoe ynnoTHeHne EPDM+SS304+Carbon+Sic

F - KonbueBoe ynnotHeHne FKM+SS304+Carbon+Sic

C - Konbuesoe ynnotHeHne FKM+SS304+Carbon+Ceramic
X - CneunanbHoe UCNONTHEHNE

Koz anekTpoasuratens:

A - basoBblii (3-dasHbiin, IE2)

E - DHeproacddekTuBHbIN (3-a3Hbii, IE3)

X - CneuunanbHoe ucnosnHexve (B T. 4. 1-dasHblin)

VANDJQRD

4.Mop6op Hacocos

Bbibop Hacoca 3aBUCUT OT:
e TpebyeMblX NapaMeTpoB pacxoAa W Hamnopa;

e TUMa NepeKkauymBaeMon XUAKOCTHU, ee
TeMnepaTypbl, KOHUEHTPAUUn 1 T. MN.;

e [aBfIeHUs1 Ha BXOAe B HAcoC;
e KOHMbUrypaumm cucTemsl.

Moa6op HacocoB HEO6XOAMMO OCYLLECTBIATL MO
creaywmnM napamMeTpam:

e pabouas Touka Hacoca u KMA B pabouen Touke;

e pa3MepHble AaHHble, TaKMe Kak notepu AaBrieHUs
M3-3a pa3HOCTU BbICOT, MOTEPU Ha TpeHue
B TpybonpoBoae, MMHMManbHOE AaB/ieHne Ha
BXO/E B HaAcoc;

e MaTepuasnbl Hacoca;

e coeAMHEHUS Hacoca;

e TOpLUEeBOe YynJoTHeHue Bana.

Pa6ouasa Touka u KNAg

Ncxoaa n3s nonoxeHnsa paboyen TOUKKN, MOXHO
BbI6paTb Hacoc Ha OCHOBe pabounx xapakTePUCTHUK,
KOTOpble NpuBeAeHbl B pa3genax «AunarpamMmsl
XapaKTepUCTUK» N «TexXHUYecKue AaHHble».

B npeane paboyasa Touka Ao/KHA COOTBETCTBOBATb
MakcmMmanbHoMy 3HadeHuto Kl Ha xapakTepuctuke
KN4 Hacoca. CM. npuMep Ha puc. 16.

Hawmsbicwmin KN4

Yy

Kna

Puc. 16 OntumanbHbii KMNA

Pacuet MMHMMaANIbHOIO AaBJieHUsA Ha

BXoAe B HaCcocC

PacueT faBneHus Ha BcacbiBaHWUM «H»

peKOMEHAYETCS NPOBOAUTL B C/EAYIOWNX CyYasax:

e BblCOKasl TeMMnepaTypa nepekayvMBaeMoi
XUOKOCTU;

e M0Jaya 3HaUMTEJIbHO MPEBbILLAET HOMUHAJIbHYIO;

e 3a60p BOAbl OCYLECTBAAETCS C My6UHbI;

e BOJA BblkauMBaeTcsl MO AJIMHHbIM Tpy6aMm;

e MpPU NJIOXUX YC/TOBUSIX HA BCACblBaHUMU.

Bo nsbexaHune addekTa kaButaunm ybegntech, 4To
Ha BCacbIBaloLLEeN CTOPOHe Hacoca obecneyeHo
MUHUManbHOE AaBfieHne. MakcMManbHas BbICOTa
BCacbiBaHMs H (M BOA. CT.) paccyMTbiBaeTCs no
cnepytowen dopmyne:

H =P, x 10,2 - NPSH - H H _-H

map - H.M. 3

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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Ps = ATMocdepHoe aaBneHue B 6bapax.
(ATMOChepHoe faBneHve MOXET BbiTb MPUHSATO PaBHbIM
1 6ap).
B 3aMKHYTbIX CUCTEMaX Py PAaBHAETCSA AAB/EHUIO B CMCTEME
B 6apax.

NPSH = MMapameTp Hacoca, xapakTepu3yoLmMii BCacbiBaloLLyto
cnocobHocTb, M. (Onpenensetcs no xapaktepuctuke NPSH
npv MakcMManbHoW nojaye Ans Hacoca).

H., = TloTepn Ha ruapaBaMyeckoe conpoTUBIEHNE BO
BcacblBatoleM Tpy6onposoae, M.
(Mpn MakcuManbHOM Nojave, c koTopoi 6yaeTt paboTaTb
Hacoc).

H,. = /[aBneHue HacbllleHHOro napa, M. (OnpegenseTcs no wkane
NaBNeHns HackllleHns napa, «H, » HaxoanTcs B
3aBMCMMOCTYM OT TEMNepaTypbl XUAKOCTH «t »).

H = MuWHMManbHbLIK 3anac HafexXHocTn pasHsaeTcs 0,5 M.

Ecnn paccuntaHHoe 3HadyeHue H > 0, Torga Hacoc
MOXeT paboTaTb NMpu BbICOTE BCacCbiBaHUS He bonee
«H>» M.

Ecnn pacyeTHoe 3HayeHne H < 0, Toraa TpebyeTtcs
LaB/ieHMe BCacCbiBaHUS HEe MeHee «H» M,

Hyn, O
i 0

|
|
| NPSH
|

Puc. 17 MuHuMmanbHoe AaBfieHMe Ha Bxoae

NMpuMmeyaHue: Bo nsbexaHne KaBMTaumm
3anpellaeTcs Bblbnpatb Hacoc, paboyas Touka
KOTOpPOro cMellleHa Aaneko BrnpaBo Ha KpPUBOK
NPSH. PacuyeT Ha 6beckaBuTaumMoHHYO paboTy
BCerga npoBoAMUTCS MPW MakCUMasibHOW nojade.

MaTtepuan Hacoca

Pabouune koneca, kamepbl, Bas, KOXYX,
BCacblBaloLas 1 HanopHas 4acTu BbINOSIHEHbI U3
HepxaBetowen ctann AISI 304.

TopueBoe ynjioTHeHue Basa

Hacocbl VCM-C ocHaleHbl KOMbLEBbIM
ynnoTHEHMEM Basna C napon TpeHus Mpadut
(Carbon) no Kepamuke (Ceramic) ansa moaenen ao
8-ro Tunopasmepa, Npadut (Carbon) no Kapbuay
KpemHus (Sic) ana mogenei ¢ 8-ro Tunopasmepa
C MaTepuanoM BTOPUYHOIro ynaoTeHmsa — FKM.
TeMnepaTypHbIli Anana3oH ynaoTHeHus oT -20 o
+104 °C. MaTepuan ynaoTHUTENbHbIX KONeL,
Hacoca - FKM.

VCM
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Pacnono)xeHue fAaHHbIX HA AMarpaMMmax paboumx xapakTepucTmk

VCM 2
H
[m] padunk xapakTepuUCTUKn
% «QH» COOTBETCTBYHOLLErO
55 =====2 \ Hacoca.
50 pacvku, ykasaHHble
s BbIAENEHHbIMU IMHUSAMMY,
by-=--- nokasbiBatoT
45
pekomeHAyeMyio 06nacTb
NPOU3BOANUTENBHOCTU
40 N c onTUManbHbIM KMNA.
Yucno ctyneHen. o il
30 +—-3
““““ — \\\\\\\\
25 \
-2
20 f==———C — \
\
15
\\ e
10 —
5
0
0 0,5 1 1,5 2 2,5 3 3,5 Q [m3/4]
pacmk xapakTepucTuku P
MOLWHOCTHM NOKa3biBaeT [kBT]
MOLLHOCTb,
notpebnsiemyio 6

HacocoMm.

-4
-3
-2
0
0 0,5 1 1,5 2 2,5 3 3,5 Q [M3/4]
NPSH Kna
(M) %] Kpusas xapakTepucTukm
5 KA ﬂ NPSH npescTaBnsieT co6oit
\
Kpusas nokassaeT KM/ 4 — 40 YCPEAHEHHYIo
Hacoca. — ] XapaKTepucTuky,
30 peitcTBUTenbHYIO ANS BCEX
2 \ NPSH 20 ncnonHeHuin. Mpu Boibope
) s " napameTpoB Hacoca
- [ — Heobxoaumo npubaBnaTb
. I
0 kE====- _ 0 He MeHee 0,5 M B KauecTBe
0 0,5 1 1,5 2 2,5 3 3,5 Q [m3/4] 3anaca HaeXHOoCTU.

Puc. 18 PacnonoxeHue AaHHbIX Ha AnarpamMmax paboumx xapakTepucTmk

MHCTpYKUMM K AMarpaMmmam
pabounx xapaKTepucTukK

Hwxe npuBeaeHHble MPUHLMIMbI MPUMEHUMBI
K KpuUBbIM, MOKa3aHHbIM Ha Clie4AyuWwnx cTpaHmuax:

e lI3MepeHMs NpoBeaeHbl AN BOAbI, He
cofepxallen Bo3ayxa, npu temnepatype 20 °C.

e KpuBble COOTBETCTBYHOT KMHEMATUYECKOMN
BSA3KOCTM, paBHOM 1 mm?/c (1 cCT).

e Hacocbl He A0KHbI UCNOIB30BATLCS MpU
pacxogax HUXe, YeM yKa3blBaeT XUPHasa NnHUS,
BC/IeACTBME OMAaCHOCTM Harpesa
nepekaynBaeMomn XMUAKOCTU.

e ECnM NAOTHOCTb U/WUNKN BA3KOCTb
rnepekaynMBaeMon XMAKOCTHU Bbllle, YeM TakoBas
y BOAbl, MOXeT noTpeboBaTbCs ABUraTesb
60bLIEN MOLLHOCTW.

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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5. AnarpamMmMbl XapaKTepUucTuk

VCM-C 2, 50 'y
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VCM-C 8, 50 I'y

VANDJQRD
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VCM-C 15, 50 I'y

P H
[kMalq [M] -4
5004 5ol ——— VCM-C 15,
i T 50y
400 — -3
40 ———
1 I NPSH
300 30 [M]
= . .
2004 20
l - < -4
1004 1 '_2
] NpsH | | — I I
0o o : : 0
0 4 8 12 16 20 24 28 32.Q [M3/u]
[ I I I T I T I T I T I T I T 1
0 1 2 3 5 6 7 8 Q [n/c]
P2 Eta
[kBT] -4 [%]
) |
2.4 ] = 60
b /—"‘ L — B
1.6 —= - 40
1 —1 | -1 -
0.8F——1T—+ 20
1. Eta r
O - T T T T T T T T 0
0 4 8 12 16 20 24 28 32 Q [mM3/u]
VCM-C 20, 50 I'y
P H
[kMal| [m]
600 60, VCM-C 20,
i ——1 ] 50Ny
500~ 50 N[PS]H
| 3 "
400 40 \\ 10
i \ -_
3004 30-—-2 \\ ~ 8
. \\\ | 6
2001 20 E—
B -1 >< — 4
1004 10 NPSH — -2
o~ o -0
0 4 8 12 16 20 24 28 Q [M3/u]
I T T T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 Q [n/c]
P2 Eta
KBT] — -4 | [%]
[ 3] _/—-—-———""“"’ ----- 5 60
_//‘- - - /// -
2 S — 40
_// L
17 =) 20
O T T T T T T T T 0
0 4 8 12 16 20 24 28 Q [M3/u]

VCM

58

KATANOF NPOAYKL VANDJORD



KATANOT MPOAYKLLAW VAN DJ@ RD

6. TexHnyeckume AaHHbIE

VCM-C 2, rabaputHblie pa3Mepbl U1 Macca

Fra6apuTtHblie pasmepbl, MM
Mopenb OopHodasHbIA | TpexdazHbii Macca, kr
L1 L2 L3 L4 L5 L6
H2
VCM 2-2 C 170 174 318 131 113 72 96 136 7,4
VCM 2-3 C 170 174 318 131 113 72 96 136 7,5
VCM 2-4 C 170 174 336 149 131 90 96 136 10
VCM 2-5C 170 174 383 167 143 108 96 136 10,5
VCM 2-6 C 170 188 416 203 179 144 96 155 12

H2
.
|

Puc. 19 labaputHbiii yepTtex VCM-C 2

VCM-C 4, rabaputHble pa3Mepbl 1 Macca

Fa6aputHblie pasmepbl, MM
Moaenb OoaHod asHbIA | TpexdasHbii Macca, kr
L1 L2 L3 L4 L5
H
VCM 4-2 C 172 174 314 127 109 136 68 8,0
VCM 4-3 C 172 174 314 127 109 136 68 10
VCM 4-4 C 182 188 360 145 121 155 86 11,5
VCM 4-5 C 182 188 378 163 139 155 104 12,5
VCM 4-6 C 185 188 414 199 175 155 140 13

Gix
1>

Puc. 20 MabaputHbii yeptex VCM-C 4

BEPTUKAJTbHBIE MHOTOCTYNEHYATBIE LEEHTPOBEXHBIE HACOCb!
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VCM-C 8, rabaputHble pa3Mepbl 1 Macca

Fa6apuTtHble pasmepbl, MM
Mopenb OoaHod asHbIA TpexdasHbii Macca, kr
L4
B1 B2 L1 L2 L3 H B1 B2 L1 L2 L3 H
VCM 8-1 C 158 125 377 185 96 206 158 125 377 185 96 212 100 10
VCM 8-2 C 158 125 377 185 96 206 158 125 377 185 96 212 100 11
VCM 8-3 C 158 125 408 200 96 232 158 125 408 200 96 217 100 12
VCM 8-4 C 158 125 438 230 96 232 158 125 438 230 96 217 130 15
VCM 8-5 C 199 160 539 290 140 244 158 125 498 290 96 217 190 24

1
GI3
-f 1%
T (@
: - N
| ._._.l_!._l:.
T T | s 1
L3 _H
L1
Puc. 21 TlabapuTtHbin yepTex VCM-C 8
VCM-C 12, rabapuTHble pa3Mepbl U Macca
Fa6aputHblie pasmepbl, MM
Mopenb OpHodasHbIN TpexdasHbiin Macca, kr
L4
B1 B2 L1 L2 L3 H B1 B2 L1 L2 L3 H
VCM 12-1 C 158 125 377 185 96 206 158 125 377 185 96 212 100 11
VCM 12-2 C 158 125 408 200 96 214 158 125 408 200 96 217 100 12
VCM 12-3 C 199 160 449 200 140 244 158 125 408 200 96 217 100 22
VCM 12-4 C 199 160 479 200 140 244 158 125 438 200 96 217 130 23
VCM 12-5C - - - - - - 199 160 539 290 140 212 190 26
1
Gl
_[ ¥
T O
: - N
TE
1
L1

Puc. 22 TlabapuTtHbin yeptex VCM-C 12
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VCM-C 15, rabaputHblie pa3Mepbl 1 Macca

Fa6apuTtHble pasmepbl, MM
Mopenb OoaHodasHbIA TpexdasHbii Macca, kr
L2 L4
B1 B2 L1 L3 H B1 B2 L1 L3 H
VCM 15-1 C 158 125 408 96 209 158 125 408 96 212 215 130 13
VCM 15-2 C 158 125 439 96 232 158 125 439 96 217 230 130 16
VCM 15-3 C 199 160 480 140 244 199 160 480 140 212 230 130 22
VCM 15-4 C — — — — — 199 160 545 140 212 275 175 27

G2 L4
-
G2
B S— /
I O
1 - o
T ""'T!"'l_' =
T L 17
L3 — L2
L1
Puc. 23 TabapuTHbin yepTex VCM-C 15
VCM-C 20, rabapuTHble pa3Mepbl U Macca
Fa6apuTtHblie pasmepbl, MM
Mopenb oaHodasHbIA TpexdasHbii Macca, kr
L2 L4
B1 B2 L1 L3 H B1 B2 L1 L3 H
VCM 20-1 C 158 125 408 96 209 158 125 408 96 212 215 130 19
VCM 20-2 C 199 160 480 140 244 158 125 439 96 217 230 130 21
VCM 20-3 C 199 160 500 140 212 230 130 24
VCM 20-4 C — — — — 199 160 561 140 252 297 175 28
G2 L4
.
i
% G2
S| S—— K
(@
[qV

H

Puc. 24 TabapuTHbin yepTex VCM-C 20
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