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['JTaBHBIM TEXHUKO-3KOHOMHUYECKUM IMOKa3aTeJIeM HACOCHBIX CTAHIIMU SIBJSIETCA
CHU>KeHHe cebeCTOMMOCTHU NepeKkayrnBaeMol Boibl. [I03TOMy Bce 3KcIyaTallMOHHbIE
MepONpPUSTHS HAPABJISIOTCS HAa CHUXKEHUIO 3TOT0 NOKa3aTeJls.

CHmwxeHue Ko3pUIMeHTa MOJE3HOr0 JeHCTBUSI HACOCOB 3a CYET Mepepacxona
3JIEKTPO3HEPIrUM MOXXHO OLIEHUTb B mpejfenax 6..7 % oT o6llero KoJu4ecTBa
3JIEKTPO3HEPTUH, MOTpebisieMoro Hacocamu [1, 2, 3].

JJisT CHW)KeHUsT WHTEHCUBHOCTU M3HOCA JeTajlell YIJOTHUTEJbHOrO y3Jja
paboyero KoJieca Hacoca, Ha HapyXHble CTOPOHbI JAWCKOB paboyero KoJieca
YCTAHOBJIEHBI CEMb TOPIEBBIX JIONATOK, T.€. UMIeJiephl (puc.1).

Puc.1l. [lpuHnunuasbHas cxeMa YCTPOWCTBA /MAJs 3aAlUThl YIJIOTHSIOUIHAX
3JIeMeHTOB paboyero KoJieca IleHTpobexHoro Hacoca Tuma /[: 1-paboyee KoJieco; 2-
MMIIeJIJIePhl; 3-yIJIOTHSIOIEe KOJIbLO; 4-CalbHUK; 5-THAPOLUMKIIOH; 6-TPyOKH AJIs
0IaYy OCBETJ/IEHHOM BO/JIbl; 7-OTBEPCTHE.

C 1eJsibl0 CHMKEeHHUS MOCTYIJIEeHUs1 abpa3uBHBIX YACTHUI, B TPOCTPAHCTBO MEXIY
UMIleJJiepaMd M 33a30pOM TMOAAETCS O4YHUIeHHas BoJa W3 THAPOLUKJ/IOHA,
O/ KJIIDYEHHOTO K CIMPaJIbHOMY OTBOJSLIEMY YCTPOMCTBY Hacoca [4, 5, 6, 7, 8, 9].

KpoMe Toro, ¢ nojayeil ocBeTJIeHHOW BOJbI U3 THAPOIUKJIOHA B CaJIbHUKOBbIE
y3JIbl CHU3WJIaCb UHTEHCUBHOCTb M3HALIWBAHUS 3al[ATHBIX BTYJOK U CaJIbHUKOBbIX
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HAaOMBOK U YBEJUYUJIUCh CPOKHU UX CJAYXKObI B 2,5...3 pa3a, 4TO yMeHbIIaeT NPOCTOU
HACOCHBIX arperaToB B BereTalluOHHbIN nepuoy [10, 11].

AHanu3upys cneKTpbl CKOPOCTEH /IS BOAONPUEMHOMN KaMephl C BepTUKaJIbHbIM
pacrnoJsiokeHHeM BcachbIBalllel TpyObl HACOCOB, Oblja pa3paboTaHa KOHCTPYKILMS
KaMepbl CO CTpyeHalpaBJAKIIEd CTEHKOW, NPUNOAHATOW HaJ €€ JHOM U
yCTaHOBJIEHHbIN Ha paccTossHUM Lo=(2,5...3) Jsx OT BXOJHOTO CE€YeHUs MOJ YIJIOM =

252...302 0THOCHUTEJIbHO TOPU30HTAJIBHOM OCHU KaMephl (pI/IC 2).
Y

] g5 - L
—51. F
T e = ¥ /ﬁ_%
! g e o) Iy
/ -
'3 '\\\ﬁ

1000

Ceyenue 1-1

1
] JE )
| é"a /
D
S
ol R
o
<o
N w23
S
R S
>
[ -
p 2600 600 | 600 | | 200
s 4000

Puc.2. BoponpuémHass KaMepa C CTpyeHampaBJsloUled CTeHKou: 1-
BOJIONIPUEMHAs KaMepa; 2 - CTpyeHalpaBJifAolasg CTeHKa; 3 - BCacCbIBAKOIIMMU
TpPyOOMPOBO/J, HAacoca; 4 — TpyOKa AJis oAa4uM BoJibl; 5 ~—HAHOCOCMbIBalolasi Tpyoka; 6
- OTBEPCTHE HAHOCOCMbIBAIOILEN TPYOKHU.

[IpesiockeHHass KOHCTPYKLMS BOJONPUEMHOM KaMepbl HACOCHBIX arperaToB CO
CTpyeHalpaBJAOIled CTeHKOM NO3BOJIIeT CHU3WUTh 3KCIJIyaTallMOHHbIE 3aTpaThbl 3a
CYET CHIKEHUS TUJAPABJIUYECKHX CONPOTUBJIEHWH NpPH BXOJe BO BCAChIBAIOILMM
TpPy6ONpPOBOJ M CIIOCOOCTBYET 0OpPa30BaHUI0 MEPTBOW 30HbI BOKPYT BePTUKAJIbHOIO
BCAChIBAIOIIET0 TPYOOMPOBOAQ, YTO MPUBOJAUT K YMEHBLIEHUIO TJIyOUHBI 3arjay6J/eHus
BXOJHOM KpPOMKH BcCachlBawollero TpybonpoBoja [0 BeJHUYHH, He JOMyCKaIIUX
o6pa3oBaHHe BO3JAYIIHbIX BOPOHOK, BCJE/JCTBHUE YMEHbIIAIOTCI W CTPOUTEJIbHbIE
3aTpaThl.

[IpakTHKa 3KCIJlyaTallud OKa3asio, 4YTO B BereTallMOHHbIM Nepuo/, BoJonojavya
HacocoB cHU3WJ/CA Ha 15..30%, 4YTO CyllecTBEHHO CKa3bIBaeTCsd Ha ypOKaMHOCTH
cesbx03 KyabTyp [12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25].

[ omnpejesieHUsT TOAA4Yd 3JIeKTPUPULUPOBAHHBIX HACOCHBIX arperaTos,
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npeaJjiokeHa pacuétHass ¢dopmysa (1), ocHoBaHHAas Ha TeOpUH OaJlaHCa 3HEPTHU
ruApomailuH [26, 27, 28, 29, 30].

P.p . 3
M - /tl 3 - (i hM...(s’ + hMaH -I_ y) ) (1

Q=K

rje P-MOILIHOCTD 3/1eKTPO/IBUTATEIS, ONIpe/iesisieMas C IOMOIbI0 BATTMeTpa UJIU
pacuétom no popmyJie P=+/31Ucos¢+10-3kBr;

hys U hvas — COOTBETCTBEHHO II0OKa3aHUsi MaHOBAaKyyMMeTpa M MaHOMETPa,
yCTaHaBJIMBaeMbIX Ha BXO/JHOM Y HallOPHOM MaTpyOKe HACOCa;

y - pacCTOsIHUE MeX/ly TOYKaMHy 3aMepa JlaBJeHHUH;

K, m, u - nocTosiHHbIe KO3)PUIUEHTHI:

m=y/pB (2

# =Nuex/ B ) 3

x=310"-cosp-1,, 1, j (4

K=, +s)" -

B =0,435(/,6, — 0,6,Z, /N, .

K4=0,0827 (dz* - di-4) (7
)

rae di 1 d2 - COOTBETCTBEHHO JJUAMETPbl BXOJHOTO W HAallOPHOTO0 MNaTPyOKOB
Hacoca; Sy- TNOCTOSIHHAs, XapaKTepu3ywollasg BHYTPeHHHe THJpaBJUYecKue
CONPOTHUBJIEHUSI Hacoca; [z - fjuaMeTp pabouyero KoJjieca; Bz U 02 — COOTBETCTBEHHO
IIMPUHA U TOJILMAHA JIONACTENW MO OKPYXKHOCTH Auamertpa [z; Zp — 4ucjo jonacren
paboyero koJjieca; ns - ObICTPOXOAHOCTb HAcCOCa; Nyex- MOLIHOCTb, 3aTpayeHHas Ha
MexaHu4deckue Tpenus [31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44].

MoiHoCTb, 3aTpayeHHas Ha MeXaHW4ecKHhe TPeHUS Nuyex ABJAETCH MOCTOAHHOU
BEJIMYMHOM U oOlpeJesseTcsd KaK CyMMa MOILHOCTEW, 3aTpadyeHHbIX Ha TpeHUe
HapY>KHbIX NMOBEPXHOCTEN JUCKOB O XUJAKOCTb Nr; M Ha TpeHUe B NOJLIMIHUKAX U
caJbHUKaX N

Nuyex = NT./‘.‘[. + Nr.n. (8

N, =0,88¢ 10-3u3 /I3 (
9)
rZle Uz - OKpYy>KHasi CKOPOCTb paboyero KoJieca.
MoumHocTe Ny omnpegesisieTcs Npyd padboTe Hacoca 6e3 3aJUMBKH KUJKOCTbIO
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(onBITHBIM MYTEM) UJIU MOXKHO NpUHUMATb 1% oT N.

MoIHOCTb Ha Basly HAacoCa MOXKHO OTIPeIeJIUTh 10 GopMyJie:

N = 3l-U-cosg
= 1000 Moe M hep (1
0)

rae | - cuna Toka; U - HampshkeHUe 3JIEKTPUYECKOM  CeTH; COSQ U TMge -
K03QPUIUEHT MOUIHOCTU U KO3IOPUIIUEHT MOJIE3HOTO AEUCTBUS 3JE€KTPOABUTATEIS;
Nuep - KO3QOUIUEHT TMOJIE3HOr0 JeWCTBUA MNepefadyu (MpU HeNocpeACTBEHHOM
COeJMHEHUHU Mnep = 1).

[TonyyenHas ¢dopmysa (1) s onpejesieHUs NMoJa4u 3JeKTPUGULIMPOBAHHBIX
HAaCOCHBIX arperaToB IMO03BOJIIET ONpeJeJUThb I0Jadyy Hacoca C MOTPelIHOCTbI0 He
npesblmawnui 1,4...1,8% [45, 46, 47, 48, 49, 50, 51, 52, 53, 54].
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