BebuHap ABOK, 19 mapTta 2013 roaa
Pacuyet NPSH cuctemsbl ucnonb3ysa moaynb «Pacuyert

TpyoonpoBoaos» B nporpamme «KSB EasySelect» Ha npumepe
HacocoB «Etanorm»

[oknaguuk: bepesnH U.B.
OO0 «KCB», MockBa

KSB m



O01beM npeseHTauum

1) KoHcTpyKkumsi n cdepbl NPUMEHEHNS LEHTPODEXHbIX
KOHCOJIbHbIX HacocoB «Etanorm»

2) NPSH. PasHuua B noHatuax «NPSH cuctembl» n « NPSH
HacoCOBY.

3) OnpepgeneHne ycrnoBun HageXxHom paboTbl HACOCOB Ha
BCacbliBaHWe, U C NO4MNOPOM Mnpu nomoLum moayns «Pacuer
Tpybonposoaos» nporpammel EasySelect

| Etanorm u NPSH | BepesuH N.B. |
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UcTopunuyeckasa cnpaBkKa

[lepBbIM Hacoc «Etanormy» yBuaen ceet
B 1936 roay

B 2013 rogy KSB BbinyckaeTcs HOBbIN
Etanorm 11-ro nokoneHus

| Etanorm n NPSH | BepesnH N.B. |
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CemencTBo HacocoB cepum «Eta»

Etanorm/Etabloc/
Etaline SYT

Etanorm-GPV/-CPV,

Etachrom NC/BC

| Etanorm n NPSH | BepesnH N.B. |
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Etanorm

Etanorm-R

Hacocbl Etanorm/Etanorm R
OcCHOBHbIE NapameTpbl

MapameTp Etanorm R Etanorm
Mopayva, Qmax, m3/4 1900 660
Hanop, Hmax, m 102 160
Temnepatypa cpegbl, t, °C -30....4140
[dnameTp HanopHoro naTtpy6ka, [y, Mm 32-300
YcnoBHoe gaeneHue, Py, 6ap 16
HomunHaneHasa MOLWHOCTb anekTpoasuraTens,
P max, kBt 630
MaTtepuanbl NPOTOYHOW YacTun Cepbit yyryH JL1040
bpoH3a CC480K-GS
YyryH ¢ wapoBuaHbIM rpadputom
JS1025
HepxxaBetowasa ctanb 1.4408

5

| Etanorm u NPSH | BepesuH N.B. |
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Hacocbkl Etanorm/Etanorm R
YcnoBHoe OO0o3HauYeHue

YcnoBHoe obo3HaveHume no EN 733

Etanorm(-R) G 150-400 G11 Koa TopLOBOro ynnoTHeHNs
Tunopsag,
MaTepmaanoe—( HomuHanbHbIn AgnameTp paboyero koneca
NcrnonHeHne YCnoBHbI AnamMeTp HanopHoro naTpyobka

Etanorm 050-032-160 GB X 11

TI/II'IOpFI,D, TCI'IeLlI/IaJ'IbHOG NCrioriHeHune

Obo3Ha4yeHne maTepnanos

[nameTp BCacblBaroLEro HomMmunHanbHbIN anameTp paboyero koneca

HoBbii Etanorm natpybka
Py [dwnameTp HanopHoro naTpyobka

MaTepmaanoe NCroJiHeHNeE N KoAbl TOPUOBbLIX yI'IJ'IOTHeHI/IIZ
npuBeOEHDbI B Katasiorax

| Etanorm n NPSH | BepesnH N.B. |
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Hacocbl Etanorm/Etanorm R
KoHCcTpyKuus

BcacbiBatowwmnm natpybok
HanopHbin natpy6ok

HanopHas kpbliwka

Ban

Pabouee koneco

LLleneBble konbuUa

TopuoBoe yrnnoTHEHWE
PaguanbHbIv lWapuKonoaLWnnHUK
Onopa nogLumnHuka

0. lNopooH npueoaga

HOXONoO~WNE
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Hacocbkl Etanorm/Etanorm R
anMEHﬂeMble MaTepualnbl

O0bo3HayeHue
G

GB

SG

BB

Kopnyc/Pabou4ee Koneco

Cepbint vyryH JL1040/
Cepbint vyyryH JL1040

Cepbint yyryH JL1040/
bpoH3a CC480K-GS

YyryH c lwapoBmnaHbiM rpaputom
JS1025/
Cepbint vyryH JL1040

BpoHsa CC480K-GS/
BpoHsa CC480K-GS

HepxxaBetowada ctanb 1.4408
HepxaBetowaa ctanb 1.4408

| Etanorm n NPSH | BepesnH N.B. |
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Hacocbkl Etanorm/Etanorm R
MaTepManbl YNJIOTHEHUA Baria

O0Oo3Ha4yeHue
1

© N O W

10

12

PacwundpoBka
RT-P

[pacout
U3BEGG
QlQlEGG
U3U3VGG
QlQ1X4GG
BG1EGG
Q12Q1M1GG

| Etanorm n NPSH | BepesnH N.B. |
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Etanorm

Etanorm-R

Hacocbkl Etanorm/Etanorm R
NdononHuTenbHoOe OCHaLleHue

1.B3pbiBO3aLwymuEHHOE ucnonHeHne no ATEX @

2. Mydta ¢ npoctaBkomMm anga HacocoB Etanorm MpocTasok

| Etanorm n NPSH | BepesnH N.B. |
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Hacocbkl Etanorm/Etanorm R
NdononHuTenbHoOe OCHaLleHue

3. MNpunbop ynpaeneHna PumpDrive (0o 45 kBT Ha aBurartene)

Etanorm

Etanorm-R

| Etanorm n NPSH | BepesnH N.B. |
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Hacocbkl Etanorm/Etanorm R
NononHuTenbHoOe OCHaLleHue

4. [InzenbHbIV ABUraTenb

Etanorm

Etanorm-R 5. KoMmnnekT oTBeTHLIX donaHueB, aHKepHbIX 6bontoB n UM

| Etanorm n NPSH | BepesnH N.B. |
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Hacocbkl Etanorm/Etanorm R
YnnotHeHue Bana

OaunHapHOe TOpLIOBOE YNIIOTHEHME U CanbHUKOBAas
HabuBka ana HacocoB Etanorm n Etanorm R

Etanorm

TopuoBoe ynnoTHeHne CanbHukoBasi HabuBka

Etanorm-R

| Etanorm u NPSH | Bepeaun U.B. | b
KSB s
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Etanorm

Etanorm-R

Hacocbkl Etanorm/Etanorm R
YnnotHeHue Bana

[1BOoHOE TopLOBOE ynnoTHeHUe (kpome Etanorm-R)

a) «TaHgem»

1 MNopayva 3aTBOPHON XNOKOCTU

6) «CINnHa K CrimHe» 2 OTBOA 3aTBOPHOM XXUOKOCTU

| Etanorm n NPSH | BepesnH N.B. |
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Hacocbkl Etanorm/Etanorm R
BcnomorartenbHble npucoeaAnHeHusA

1M lNoakntoyeHne mMaHOMeTpPOoB

6B [JpeHax/onopoxXHeHne Kopnyca

6D 3anonHeHue/yoaneHue Bo3ayxa n3
Hacoca

8B [peHax yTe4ykn U3 ynrnoTHEHUS

| Etanorm n NPSH | BepesnH N.B. |

15 19.03.2013 KSB b‘



Bonpochl

IF*
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NPSH — kaButaumoHHbIX 3anac. Pa3Hunua B
noHATUAX «NPSH cucrembi» n «NPSH

HaCoCOB»

Pac4éT napaMeTpoB
LIEHTPOGEXHbIX HACOCOB

NCTOYHUK:

«PacyeT napameTpoB LeHTPOOEXHbIX HACOCOBY»

| Etanorm n NPSH | BepesnH N.B. |

17 19.03.2013 KSB b‘



NMoHATUe KaBuTauunoHHoro 3anaca NPSH

NPSH = Net Positive Suction Head = HeobxoanmbIn
NONOXUTENBLHbBIN NOAMNOP HA BCacbiBaHUM Hacoca
(KkaBMTaLMOHHBLIN 3anac)

3HadeHne NPSH npeacrasnset cobon pasHuuy Mexay nofHbIiM
OaBlieHMEM B LIEHTpe BXxo4a B paboyee Koseco Hacoca U
OaBJIEHMEM HaCbILLEHHOro napa, BblpaXkeHHOe B MeTpax
BOASIHOro ctonba. Asnsercs Mepon BepoATHOCTU obpa3oBaHUs
Mnapa B 3TOM MecCTe, 1 onpeaenserca B COOTBETCTBUM C
paboymMn JaHHBIMU CUCTEMBI U TUMOM XUOKOCTMW.

KaButauusa (ot cavitas — nycrora) — npouecc
napoobpasoBaHns 1 Nocrieayowen KoHAeHcaumn ny3bipbKoB
napa B NOTOKe XUAKOCTM (No maTepunanam Buknneonn)

| Etanorm n NPSH | BepesnH N.B. |

18 19.03.2013 KSB b‘



YcnoBue paboTbl Hacoca 6e3 KaBuTauum

NPSH > NPSH

CUCT. HaAaCoC

KaBuTaLUMOHHbLIN 3anac rmapaBinvyeckon CUCTEMDI
OOIMKEeH ObITb bonbLUe KaBUTaUMOHHOro 3anaca
Hacoca

| Etanorm u NPSH | BepesuH N.B. |
19 19.03.2013
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OnpepneneHne NPSH Hacoca

MMapaBnW4ecKkan XapakTepHUCcTHEA h‘ Etanorm G 065_200 G11 BepCHH NQ: 1
KSB CraHgapTHbIi Hacoc no EN 733

Mo2MLAR 2aNPOCa 3aKARHEA

Data saxasa 12.12.2012 Uncno: ES 5
Homep saxssa: BuicTpas obepTa N nea.: 100
Konuuecrso: 1 Date: 12.12.2012
Crpannya: 417 ,
Etanorm G 065-200 G11 Bepons e 1 Qmin
CTaHpapTHeIi Hacoe no EN 733 |
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OnpepneneHune NPSH cucrembl

NPSH

2

_ pe_l_pb_pD + Ve

CUCT.

P9

N30biTouHOE AaBneHne B eMkocTn N/m?
BapomeTtpuyeckoe aasneHne N/m?

[aBneHune HacblleHHoro napa N/m?
[MnoTHOCTb Kr/m3
YckopeHue cBobogHoro nageHust 9,81 m/c?

CKOpOCTb XUAKOCTN B EMKOCTN M/C

s,geo

CymMma notepb Hanopa BO BCacCbIBaKOLLEM
naTpyoke, m

PasHuLa BbICOT MeXay BcacblBaloLWMM NaTpyokom
Hacoca 1 3epKarioMm Xuakoctu, M

PasHuua BbICOT MeXay OCbH BCaCbIBaOLLLErO
naTpybka Hacoca 1 ocbto paboyero koneca, M

| Etanorm n NPSH | BepesnH N.B. |
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pacdhnyeckaa mnnroctTpauma paboTbl
Hacoca Ha BcacbiBaHue

OTkpbITas 3akpbiTas
SLLOSIE eMKOCTb
Pb
Pe=0 Pb + Pe
!

| Etanorm n NPSH | BepesnH N.B. |
19.03.2013 KSB $:
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KuneHue - nepexop
XXMOKOCTU B nap,
obpasylLmn B ee
o0beMe CTPYKTYpHbIE
arfieMeHTbl (NapoBble
My3bIpW, MNEHKU, CTPYW)

lNpun Kakon Temnepartype KMNUT Boaa?

AN

| Etanorm n NPSH | BepesnH N.B. |
23 19.03.2013
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KSB @

[Mpn Kakon Temnepartype Boga KUNUT

9 TexHW4ecKue OaHHble

9.1 [aeneHwe napa pp U NNOTHOCTL BoAbl p

t T Do t T Po p t T
°C K Bap Kkriam? °C K 6ap kr/am®  |°C K
0 |27315 |000811 0,9998 138 [411,15
1 274,15 |0,00857 0,9999 61 (334,15 |0,2086 [09826 |140 |413,15
2 |27515 |0.00706 |0,9999 62 (33515 (02184 (09821 |45 (41815
3 276,15 0,00758 |0,9999 63 336,15 0,2286 0,9816 150 42315
4 |27715 |0,00813 |[1,0000 64 [337,15 |02381 (00811 [ | oo
5 (278,15 [0,00872 |1,0000 65 |33815 (02501 |09805 | . |gnac
27915 1000935 |[1,0000 66 339,15 |0,.2615 |0,9799 h
7 280,15 | 0,01001 |0,9999 67 (34015 02733 (09793 |165 |438,15
8 281,15 | 0,01072 |0,9999 68 |341,15 |0,2856 |0o788 |170 43315
9 28215 |0,01147 |0,9998 69 (342,15 |0,2984 [09782 |175 | 44815
10 28315 (0,01227 (09997 70 34315 |0,3116 |09777 [180 453,15
1 284,15 (0,01312 {09997 71 |344,15 [0,3253 |09770 (185 |458,15
12 |28515 |0,01401 [09998 72 |345,15 [0,3396 |09765 (190 |463.15
13 |286,15 |0,01487 |0,9994 73 346,15 (03643 109760 |ia5 |4p815
14 128715 |0,01597 |0,9993 74 (347,15 |03696 09753 |,00 (47315
15  |288,15 [0,01704 09992 75 |348,15 [0,3855 0,9748 i
16 |28915 |001817 |0%990 | 76 (349,15 [04019 09741 [205 |47B15
17 |{200,15 [0,01936 0,9988 77 |35015 |04188 |09735 |210 [4B315
18 |291,15 |0,02062 | 0,9987 78 |a351,45 |0,4365 |0,8729 |[215 |48B,15
19 |202,15 |0,02196 0,9985 79 |352.15 |04547 |0,9723 [220 493,15
20 |203,15 |0,02337 |0,9983 80 (353,15 04738 (09716 |pp5 | 49815
21 20415 |0,02485 [0,9981 81 |354,15 04931 0,9710 |230 503,15
22 |29515 |002642 |0,9978 82 35515 |05188 |0,9704 |s35 |508,15
23 |296,15 |002808 |0,9976 83 |356,15 (05342 (08697 (240 |51315
24 129715 |0,02982 |0,9974 84 36715 |05557 08691 1, . | gz
25 |298,15 |0,03186 |0,9971 85 |35815 105780 |086B4 |S0 oo oi2
26 129915 |0,03360 '0,9068 86 |358,15 |06011 |0,8678 '
27 300,15 |0,03564 |0,9966 87 |360,15 |06249 |0Q,9671 [255 |528,15
28 301,15 |0,03778 |0,9963 88 |361,15 |06495 |0,9665 [260 533,15
29 130215 10,04004 | 0,99G0 89 |362,15 06749 |0,9658 |[265 |538,15
30 303,16 |0,04241 |Q,9957 90 |363,15 |0,701t |0,9652 270 543,15
31 304,15 |0,04491 |0,9954 91 364,15 [0,7281 |0,9644 275 |548,15
32  |305,15 |0,04753 |0,9951 92 |265,15 |07561 |0,9638 |[280 |553,15
33 |308,15 |0,05029 | 0,9947 93 (366,15 07849 (09630 |gg5 |s5815
34 {30715 |0,05318 0,9944 94 (367,15 08146 (09624 |agy  Igg3t5
35 |308,15 |0,05622 | 0,9940 95 |368,15 |0,8453 |0,9616 '
36 (30015 |005940 |09937 | 96 |36e.15 08769 |09e10 (295 (56815
37 |21015 |ooe274 (09933 | 97 [37015 |090%4 |oge02 300 157315
38 311,15 |006624 |0,9930 98 |371,15 09430 |0,9596 |305 |578,15
39 1312,15 006991 |0,9927 99 (37215 (09776 |0,9586 (310 [583,15
40  |31315 |0,07375 109923 |100 [37315 [1.0133 |09581 |315 |s88.15

Pacuér napamerpos
UEHTPOBEXMBIX HACOCOR

1,233 10,8815
12,551 | 0,8760

13,987 08704
1555  0,8647
17,243 |0,8588
19,077 | 0,8528
21,060 |0,8467
23198 |0,8403

25501 10,8339
27976 |0,8273

30,632 |0,8205
33478 |0,8136
36,523 | 0,8085
39,776 |0,7992
43246 |0,7916
46,943 |0,7839
50,877 |0,7759
55,058 |0,7678

59,496 |0,7583
64,202 |0,7505

69,186 |0,7415
74461 |0,7321

80,037 |0,7223
86,927 |0,7122

982,144 |0,7017

| 98,700 |0,6906

105.61 0.6791

TemnepaTtypa KuneHmsa Boabl 3aBUCUT OT
naBneHus

[laBneHune = N30bITOYHOE

= abcosoTHOE

| Etanorm n NPSH | BepesnH N.B. |

24 19.03.2013 KSB b‘



3aBNCUMOCTb DapoMeTpun4ecKoro aaBrieHUs OT BbICOTbI HaA

YPOBHEM Mops

BbicoTa Haf
YDOBHEM MOpS, ATmMocdepHoe Touka c|><|/1neH|/|;| Mopoga
y nasneHue, mbar C
0 1013 100 CaHnkT-lletepbypr
200 989 99 MockBa, EkaTtepunHbypr, IpkyTck
200 955 08 [MaTturopck, KMB
1000 899 97 ThIpHblay3
2000 795 93 Cou4n, ropHONbIRKHBIW LIEHTP
4000 616 87
6000 472 81

| Etanorm u NPSH | BepesuH N.B. |
25 19.03.2013
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TeyeHUe XMAKOCTU NO TpyOe

1. 3akoH coxpaHeHusi aHeprun bepHynnu

2
o —
>~ + pgh + p = const
[nHamunyeckuimm Hanop + HUBENUPHbIN Hanop +

CTaTun4deckoe gaBrieHne = noJyiHoe gaBrieHne =
KOHCT.

2. 3aKoH HepaspbIBHOCTM NOTOKA

S v p=const

S — nnowagb NonepeyHoro ceYyeHms, M2

Py, Vi, P Sy

| Etanorm u NPSH | BepesuH N.B. |
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KaButauus

 RLLALLA
W

- .
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[Toabop HacocoB ¢ NOMOLLbI NporpaMmmel « EasySelect»
OnpeaeneHne ycnoBuu HageXXHou padoThbl
HacoCcoOB Ha BcacbiBaHue, U C NOANOPOM NpwU
nomowmn moayna «Pac4yet TpyobonpoBoaoB»
nporpammbl EasySelect

[MpaBuIibHbIN PacyY€T cucTeMbl U BbI6Op 3aHeproadpdekTns-
HOro obopynoBaHUs — 3anor aHeprocbepexeHns nNpu SKCrny-
aTaumm CUCcTemMsl

| Etanorm n NPSH | BepesnH N.B. |
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PernoxanbHbie caitel v [MABHAS

KSBE;]

MPEONATAEM BAM MOCETU

BEBUHAPHI
29 HOSIEPS

¢ 11:00 go 12:30(mek)

KSB B POCCUU U CHI

Brusinne noppeskn pabouero Koneca LEHTPOBEXHOTo
HACOCA HA 3P PEKTUBHOCTb MMAPABIMYECKOM CUCTEMBI

BbICTA

ATEIb

KSB SuPremE KomnaHus
— CepUNHbLIN «KSB» Ha
peaKkTUBHbIN BbICTaBKe
CUHXPOHHbIA PCVExpo-2012
aBuratenb » NonpobHee

» Noapobuee

KSB HOBOCTH MATEPUATDI N5 3ATPY3KA

> Bakatcum VIHCTpyKLMK, uepTexy, TeHgepHan

> Buictaekm u MeponpuAaTUAa W TexXHU4ecKana JOoKyMeHTaums,

Wcnonssoeate Internet Explorer & kauecTse Gpaysepa no ymonuauto?

[&£T0@ [lopran anA 3akasumkoe  Katanor npoaykumm  Kondurypatop  Qaiinsl CAD A KoHTakTsl

NPOAYKUUA U YCNYTU KAPbEPA HOBOCTHU & COBbITUA

MOKUCK

b2 34 KOHOUIYPATOP

KSB EASY

KOHOUIYPATOP

KATAJOI NPOAYKLUWA ~

MNMOPTAN [N 3AKA3HUKOB

H23 4 NPECC-PENU3bI

Q) revexro

10.10.12 Komnanua KCE npoeena oyepenHon
0oDyuyalowmMin cemuHap ans
NPOoeKTUPOBLLMKOE Ha Temy «HACOChHI U
TPYBOMPOBOOHAA APMATYPA KCB
0151 BOOOCHABXEHMSA U
OTBELEHUA CTOKOBa».

02.10.12 ObopynosaHue KSB ans anuTHoro
KUANOTO KOMNNEKCa «JI0CKHSIA 0CTPOB:».

23.07.12  Hacocsl KSB ana MaHamckoro kaHana

A% HAUIM NAPTHEPbI IOPUAUYECKAS
WHOOPMALIMSA U NOMOLLb

B ganHom paagene Bei cmoxete

HaWTU KOHTaKTHYIO UHopmaLmio TpasoBas orosopka

2l

15:55
28112012
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lect.ksb.com/camosHtml/camosHtmIServiet & KSB EasySelect 28/11/2012  *

'8 KSB EasySelect 28/11/2012 =13 x]
®aitn  Cnpaska...

@ User-ID ANONYMOUS (ANONYMOUS) 2088580 | YAl | V EauHuub! namepenna Contact Pycckui v

KSB b T,ﬁgi:?::lem@ Myck Beibop Kondurypauun Beieoa aaHHbIX Tabnuua uex ¢ » OtmenuTs
e ;

Pagbl Bac npuBetcTtBoBath B KSB EasySelect

KSB EasySelect” agnaetca nopranom, no3sonaoLum co3aasatb KoHpurypauum npoaykros KSB. 3ta nporpamma
npeaoCcTaBnAeT BO3MOXHOCTL BbIbMPaTL Hacockl, apMaTypy 1 cpeacTaa asTomatnsaumn KSB u cospasats
KOH(Urypauum B cooTeeTCTBUM C TpebosaHuAmMY

Kak Bel xotute Ha4ats paboty ¢ KSB EasySelect?

Mog6op Hacocoe No paboyeil Touke -

LLlar 3a warom ¢ Heo6XoAMMOoMY Hacocy

MopGop Hacocoe no paboyei Touke

MpAMoit nogfop TMNOpa3mepa Hacoca
MepeyeHb B3aNMO3aMEHAEMOCTH HACOCOB
BuIG0Op NpoAyKTOB aBTOMATU3aLMN

BbIGOp 3aN0pHOI apmMarTypbl

BuiGop NpuBOA0E ANA apMaTyphl

BbiGOp NPOAYKTOB ANA 3aBTOMATU33LUNA KNanaHa

WzmeHeHne HacCTpoeK nonb3oearens OTKa2 HeCTH OTBETCTBEHHOCTb Buiiiti u2 pynkuun KSB Easy Select
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NMpumep 1. PaboTta Hacoca Ha BcacbiBaHue

Paboune xapakTtepucTmku
Mopayda 70 m3/4, aBneHne 5 6ap

Cpepa: Boga, 20 °C
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NPSH,,.. = (0 + 101300 - 2337)/(1000 x 9,81) + 0 — (0, 42 + 0,31 + 0,94) — 5
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PesynbTaTr

Hacoc: Etanorm G 065-200 (70 m3/4, 56,67 m) 1M

NPSH, .= 2,2 ™M
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NMpumep 2. PaboTta Hacoca ¢ noanopom

Paboune xapakTtepucTmku
[Mogaya 70 m3/4, paBneHue 5 6ap (136).
Cpepa: Boga nutaHus kotrnos, 100 °C

Hs.geo=7m
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NPSH,,., = (0 + 101300 - 101300)/(1000 x 9,81) + 0 —

(0,42 +0,31+0,94) +7=0-1,67 + 7= 5,33
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