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SKCIHEPUMEHTAJIBHBIE UCCJIEJJOBAHUSA
CTPYHUHOI' O YCTPOUCTBA, YCTAHOBJEHHOI'O
MEPEJI PABOYHUM KOJIECOM OCEBOI'O HACOCA

B npuBeneHHON cTaTbe pacCCMOTPEHBI OKOHYATENIBHBIE SKCIIEPUMEHTAIBHBIE UCCIIE0-
BaHMS CTPYHHOTO YCTPOMCTBA, OCEBOTO HACOCA C JIMHUEH PEIUPKYIAINUA. YKa3aHbl (PaKTOPHI,
OKa3bIBAIOIIME CYNIECTBEHHOE BIIMSAHME Ha BBIXOJ Ipouecca. lIpuBenena mian-marpuna
OKOHYATEJIbHOTO SKCIEPUMEHTA, U3JI0)KEHAa METOJMKa OOpabOTKU pe3yabTaTOB HCCIIEOBa-
Hui. [IpoBenieH aHaIN3 MOBEPXHOCTEN OTKJIMKA METOJIOM JIBYMEPHBIX CEYEHUM, KOTOPBIM IO-
3BOJIMJI OLIEHUTH BIMSHUE KaXA0T0 (pakTopa Ha 3PPEKTUBHOCTH MPOUCXOASIINX B YCTAHOBKE
IIPOLIECCOB, TO €CTh Ha BEIMYMHY nojanopa. st u3ydeHust KOMIUIEKCHOTO BIUSHUSA (DaKTOPOB
Ha BHJI IOBEPXHOCTEH OTKIIMKA, MMOCTPOCHHBIX 110 YPAaBHEHUIO NPU (PUKCUPOBAHHBIX 3HAUE-
HUSAX OJIHOTO U3 (DaKTOPOB, MOJIYYEHO YpaBHEHHE, aJIEKBATHO OIMCHIBAIOIIEE MPOIECC B U3Y-
YEHHBIX IIpeJiesax U IPeACTaBIIoNIee ero Moenb. Mcnoap30BaHre HACTOSALIETO TIPEITIONKE-
HUS JUIsl aKTUBALMK ITOTOKA BOJIBI BO BCACBIBAIOIIECH JIMHUHA HACOCAa COBMECTHO C JIMHUEH pe-
LUPKYJISLIUU OCHOBHOTO HAacoca HaWJeT LIMPOKOE NMPUMEHEHHE Ha BOJ103a00pax ¢ KoJedto-
LIMMCS B MEXKCE30HBE YPOBHEM BO/IBI.

KirroueBble ciloBa: HKCIIEPUMEHTAIIBHBIE MCCIEA0BAHUS, MaTpPULA-IUIaH, METOJ IBY-
MEpPHBIX CEUEHUH, KOMIUJICKCHBINA aHaIN3, JIUHUS PELUPKYIALUU, HACOC, oJjada, Hanop, ¢ak-
TOPBI, MOJEIIb.

S. S. Ananyeyv, S. A. Tarasyants, A. G. Kondratyev (FSBEE HPE “NSMA”)

EXPERIMENTAL RESULTS OF JET DEVICE SET UP
BEFORE WORK WHEEL OF AXIAL FLOW PUMP

The experimental research of jet device, axial flow pump with recirculation line is
considered in this article. The factors that have significant influence on process outcome are
pointed out. The plan-matrix of final experiment is given, the method of processing the results
of research are presented. Response surfaces analysis using two-dimensional cross-sections
method to estimate the impact of each factor on the efficiency of processes in the installation
is done. To study the complex influence of factors on the type of response surfaces developed
by equation with fixed values of one of the factors the equation describing the process within
the examined limits and representing its model adequately is obtained. The usage of this pro-
posal to activate the water flow into the pump suction line with the recirculation line of the
main pump will have a wide application in water intakes with fluctuating water levels in the
offseason period.

Key words: experimental research, matrix-plan, method of two-dimensional cross-
sections, complex analysis, recirculation line, pump, supply, pressure, factors, model.

[IoBbImIeHNE BBICOTHI BCAChIBAaHUS OCEBOI'O Hacoca AOCTUTACTCA ITYyTCM
YCTAaHOBKHU JIMHUHW PCUUPKYJIAINUH, YBGJII/I‘H/IBaIOH_ICﬁ CKOpPOCTH IIOTOKa IICpCH
pa60"II/IM KoJIeCOM Hacoca. JImHus PCUUPKYIIONUNU ITO3BOJIACT ITOBBICUTH KHHC-

THYCCKYIO S3HCPTUIO ITIOTOKA BOJBI 3da CUCT 0T6opa OCHOBHOTI'O ITIOTOKAa W ITOJa4Yu
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ero B Hacoc. HyHO OTMETUTh, 4TO HAauOOJbIIUN 3P(HEKT TOCTUTAETCI B MEX-
Ce30HbE (MPU YMEHBIICHUU YPOBHS BOJABI B MOBOISIIEM KaHAE).

B npouecce nmpoBeaeHus NEPBOil CEpUU IKCIIEPUMEHTOB 0 ONTUMHU3ALUN
IapaMeTpOB HACOCHOM yCTaHOBKH [ 1] goKka3aHO, YTO U3 LIECTH NTApaMETPOB TPH
OKa3bpIBAlOT MasIod((PEKTUBHOE JEHCTBUE. OJTO JHMAaMETp BXOJa B COILUIO

d, (X,), paccTosHue 10 IHA NPUEMHON Kamepsl [( X;) U 1uaMeTp JMHHHU pe-
mupkyisinuu d, (X, ). OcransHbele Tpu napamerpa — nogada O, (X,), paccros-
HHUe 10 obrekarend L (X,) m nuamerp HapykHOro comia d,(X,) — UMEIOT oII-

peaAcCIAIOIICC BIIMAHUC. HNx onTumanbHOE COYETAHME JOJI?KHO oOecrieunBaTh
MaKCHUMaJIbHBIN Mo aIIop, COSI[aBaCMBIﬁ YCTPOﬁCTBOM. MC}KI[y 3HAaUYCHUAMU IIa-

pamerpoB Q,(X,), L(X,) u d,(X,) Habmonaercst KOPPEIALUOHHAs CBSA3b, KO-

TOpas YCTAHOBJEHAa HaMU 3SKCHEPUMEHTAIbHO. DKCIEPUMEHTHI ITPOBOIUIH
B MEXKCE30HbE MPU MOHMKEHUH YPOBHS BOJbI B MOABOMASAIIEM KaHale, YTO CO3-
J1aBajo OYEHb TSHKENYH0 00CTaHOBKY Ha HACOCHOM cTaHuuu. CTaHIuUsl BKJIIOYa-
Jach MEPUOANYECKH 1O Mepe 0TOOpa BOJIbI U MOBBIIICHHS €€ YPOBHS B aBaHKa-
Mepe Hacoca. Bo3Hukana HE0OXOAMMOCTb MPEKpPAIEHUs SKCIEPUMEHTa MpU
HEJIOCTAaTOYHOM YpOBHE BOJbI. [[J1s1 CHM>KEHMSI 3aTpaT BPEMEHU Ha MPOBEICHHE
HKCIIEPUMEHTATBHBIX HCCIAEAOBAHUN HMCIOJIb30BAIM METOJUKY ONTHUMATIbHOIO
TUTAaHUPOBAHUS MHOTO(AKTOPHOTO SKCIIEPUMEHTA.

B kauectBe (hakTOpOB, OKa3bIBAIOIIMX HAMOObIIEE CYIIECTBEHHOE BIIUS-
HUE Ha BBIXOJ MpOoIEecca, ObLIN MPUHSTHI:

- nogaya Q,, 3aKOIUPOBaHHAas Kak X ;

- paccrosiHUE 10 o0Tekarens [, 3aKoJUpOBaHHOE Kak X ;

- IMaMeTp Hapy>KHOT'O coIIa d,, 3aKOAUPOBAHHBINA Kak X .

B kadecTBe KpHTepHs ONTUMHU3AIMKM ObUIa MPHUHATA BEJIMYMHA IMOAIIOPA
Ah(y), co3gaBaemoro HacocoMm [2]. OcTtalibHBIE TMEpeUYrCIeHHbIE (HaKTOPHI

HC IPUHUMAJINCh BO BHUMAHHUC, TAdK KAK OHH HC OKa3bIBaJIM CYHICCTBCHHOI'O

BJIMSIHUS Ha BBIXO/I Mpoliecca. [ cokpallieHus 3aTpat BpEMEHU U CPEACTB pea-
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JU30BaIN TpexX(PaKTOPHBIA HKCIIEPUMEHT Ha JABYX YpoBHsX. B Tabmuue 1 npen-
CTaBJIeHbI (DAKTOPHI U MHTEPBAJIbI BAPHUPOBAHUS B SKCIIEPUMEHTE.

Tadauna 1 — @akTopbl U HHTEPBAJIbI BADLMPOBAHNS OKOHYATEJIBLHOI0

IKCIIEPHMEHTA
YpoBHH Komposanubie DaKTOpPBI ¥ X HATYpAIbHBIE 3HAYCHHUS
daxTopos 3HAYCHHUS )
daxTopos X, (0,), M/u X, (L), mm X,(d,), mm
Bepxuuit +1 2000 1300 500
Cpennuit 0 1600 900 400
Hwxnauni -1 1200 500 300
WuTeppan 1 400 400 100

Martpunia-miaH OKOHYATEIBLHOTO JKCIepuMeHTa (Tabiuna 2) ObUIM HC-
MOJIb30BaHbl IPUMEHHUTEIIFHO K CXEME JKCIEPUMEHTAIHLHON YCTaHOBKU (PHUCY-
HOK 1).

Pe3ynbTaThl Tpex(hakTOpHOTO PKCIEPUMEHTA HA JBYX YPOBHSX IPHUBEJIE-
HBI B Ta0HIE 2.

[Tocne 0O6paGoTKkM pe3yNbTaTOB UCCIAEIOBAHUM MO CTAHAAPTHOU METOMH-
ke [3] mist onmucaHus IOBEPXHOCTH OTKIIMKA TMOJYYEHO CIICNYIOIIee ypaBHEHUE
perpeccuu:

v =352+60,5x, +49,25x, +37,29x, + 0,75x,x, +1,25x,x, + 0,5x,x, —1,5x,x,x,. (1)

B Tabnuue 2 w HMKE MPENCTABICHBI pe3yJbTaThl pacdyeTa JAUCIEPCUU
BOCIIPOM3BOJIMMOCTH OIBITOB, YHCJIO CTEMEHEH CBOOOJbI, CTAaHAAPTHOE OTKIIO-
HEHUE, JOBEPUTEIbHBIN HUHTEpBAT I KOA(DPUIIUEHTOB ypaBHEHHS, BapUAHTHI
1, 2, 3 v cpeHMI BapUaHT YKCIIEPUMEHTATBHBIX IAHHBIX.

3HAYMMOCTh KO3(P(UIIMEHTOB PEerpeccuu MpoBepsiu 1o kputrepuio CThio-

nenTa. KoagduureHnTsl npu3HaBaiuch 3HaYUMbI IpU ‘6‘ >‘s‘ :
Tak xak koa(pdunueHTsl ypaBHeHus perpeccun 6, = 0,75; ¢, = 1,25;
6, =0,5; 6, = — 1,5 UMEIOT MEHbILINE 3HAYEHHUS, YEM JOMYCTUMOE 3HAUCHUE

KpUTCPHA CTBIOJICHTa, TO YWICHBI YPAaBHCHUA C YKAa3aHHBIMHA KOG)(l)(l)I/ILII/ICHTaMI/I

BO BHUMAHHC HC IIPUHUMAIOTCA.



Tabaunna 2 — MaTpuua IJIaHUPOBAHMUSA U Pe3yJIbTAThl OKOHYATEJIbHBIX IKCIIEPUMEHTOB

Tpoiitoe Kpurepuii ontumusanmm
DakTophI IlapHO€ B3aMMOJCHCTBHE | B3AUMOJCH- (Ah) , MM BOJIL. CT.
CTBUE noanop y,(Ah),
Momasa | P 5 Juametp Ha- DKcrepuMeHTabHbIE TaHHbIE
accTostHHE 10 00- ;
No - 0. W | e T pg;;ﬂc(;ro ;4:; xx, XX, XX, XXX, 1 cepust | 2 cepust | 3 cepus | cpenHue
nepu- 0>
wemra | (XU (X2) (X;) % & % % ” ”, Vs Ve
8, 6 s
3
1 2 3 4 5 6 7 8 9 10 11 12
1 + + + + + + + 502 500 498 500
2 + + — + - - - 420 427 428 425
3 + - + - + - — 402 402 402 402
4 + — — — — + + 325 320 324 323
5 — + + - - + — 375 385 374 378
6 _ + - - + - + 305 303 298 302
7 _ _ + + — — + 278 279 274 277
8 - - - + + + — 213 210 204 209
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[Ipononxenue TadauIbI 2

Ne ske- Pacuer aucriepcuu BOCIIPOM3BOANMOCTH Hoznop Teopetiric- Aucnepcus
repy- ckux (Ah)y; aJICKBaTHOCTHU
MEHTA | Vv, =Ve | Vo —Vc | Y~ Ve (Va—ve) (Vo=ve) (Vis=ve) Yr, (yT,. —Ye) (J’T,. _yc)z

1 13 14 15 16 17 18 19 20 21
1 2 0 -2 4 0 4 499,04 0,96 0,9216
2 -5 2 3 25 4 9 424,46 0,54 0,2916
3 0 0 0 0 0 0 400,54 —1,54 2,3716
4 2 -3 1 4 9 1 325,86 1,14 1,2996
5 -3 -7 —4 9 49 16 378,14 —-0,84 0,7396
6 3 1 —4 9 1 16 303,36 1,36 1,88496
7 1 2 -3 1 4 9 279,64 2,64 6,9696
8 4 1 -5 16 1 25 204,86 -4,14 17,1396
Z(yn _yc)2 =68 Z(in_yC)2:68 Z(yia_yc)z =80
N
DD (i—ye) =216
1 1
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1 — oceBoil 1IEHTPOOEKHBIN HACOC; 2 — HAIOPHBIN TPYOOIPOBO; 3 — JIMHUS PELUPKYIISLINH;
4 — 3KeKTop; 5 — mpreMHas kKamepa

Pucynok 1 — Cxema oceBOro Hacoca ¢ JJMHUel peMpPKYJISIHAN U CTPYHHBIM
HACOCOM, YCTAHOBJICHHBIM Ilepe] pado4uM KOJ1ecOM

Tak kak Bce KOI(DPUIMEHTH ypaBHEHHUS PETPECCUU IEPBOM CTEIECHU
BO MHOT'O pa3 MPEBHINIAIOT TabJW4YHOE 3HaueHue kpurepus Duiiepa, TO Bce
yKa3zaHHble KOA(POUIMEHTHl 3HAYUMBI, TO3TOMY JJisi JAJbHEHUIIIEro UCIOJIb30Ba-

HHA YPABHCHUC PCKOMCHAYCTCA B BUJIC!
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y=352+60,5X,+49,25X,+37,29X,. (2)
I[aHHOC YPAaBHCHHUC UCIIOJIB30BAHO OJIA paCuCTa TCOPCTUICCKUX 3HAYCHUU
nonmnopa Ah(y,), 3aHECEHHBIX B TaOIUILy 2.

HpeIIBapI/ITeJIBHIJﬁ aHaJIn3 HOBerHOCTCﬁ OTKJIMKa IPOBOIWIN C IIOMO-
B0 ABYMCPHBIX CC‘ICHHﬁ, YTO II03BOJIMJIO OLICHUTH BIIMAHUC KAXKIAOI'O (baKTopa
B OTACJIbBHOCTH Ha BBIXO/ IIPOUECCa, TO CCTh BCIIMUMHY ITOAIIOPAa HAa BBIXOJAC YC-

TaHOBKH. Ha pucyHkax 2-4 moka3zaHbl JUHUU ypOBHs nonamnopa Ah(y) npu us-
meHeHuu ¢akropos X,, X,, X,. B mpouecce mocTpoeHus ce4eHUM OIUH

13 (pakTOpoB BapbUpPOBAJ B AuarnazoHe ot — 1 1o + 1, a 1ByM ocTajbHbIM 3aja-
BaJI TIOCTOSIHHBIE 3HaYeHUs Ha TpeX ypoBHsX (— 1; 0; + 1).

ITpu 3TOM HEOOXOAMMO OTMETHUTH, YTO HHTEHCUBHOCTH pocTa pacxoaa O,
ompenensercs coueraHueM (pakropos X, u X, .

Haumenspiinii pocT HMHTEHCUBHOCTH pacxoja (), HaOIoJaeTcss Ipu
X, =-1nu X, =-1 (xpuBas 1 Ha pucynke 2), npu X, =—-1u X, =0 (xpuBas 9
Ha pucyHke 2), a takke X, = -1 u X, = 1 (kpuBas 8 Ha pucyHnke 2). Jlius Ha-
3BaHHBIX JIMHUW XapaKTepHO HEM3MEHHoe 3HaueHue ¢(axkrtopa X, = —1 (Ha-
nop H,). Ilo cpaBHEHHIO ¢ MOCTOSIHHBIM 3HadeHHEM (akTopa X, U3MEHEHHUE
(daktopa X, (Hamop H,) Bo BceM NpHMHATOM [uala3oHE BapbUPOBAaHUS OT
X, = -1 no X, = 1 yBenuuumBaeT MHTEHCUBHOCTb pacxoja (J, BCero Ha
0,24 n/c. Jluaum napajuienbHbI.

Ha pucynke 3 nokasaHbl JIMHUM ce€4eHUs Npu X, = var. Xapakrep JMHUI

IMOKA3bIBACT, YTO B UCCIICAYCMOM q)aKTOPHOM IMPOCTPAHCTBC BO BCEM JIUAIIA30HC

u3 1nuHUi napamerpos ((axkropsr X, u X, or X, =0 n X, = 0 no 3Ha4yeHuit
X, =1u X, = 1) Habmogaercss paBHOMEpHBIN pocT pakTopa X, or — 1 go + 1.
[Ipuuem, obOnacTh MakCHMAaJIbHBIX 3HaueHHU mojanopa Ah(y) omnpenensercs
npsiMoit 6 npu 3HaueHusix X, = + 1. MuHumanpHOe 3HaueHue nojnopa oOHa-

pyxeHo npu X, =—1.
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Pucynok 2 — J/IBymepHbIe ce4eHHs IOBEPXHOCTEH
OTKJIMKA NPU (PUKCHUPOBAHHBIX 3HAYEHHUAX X, U X,

Qi, M/a

Ap=-1, =0

A =-1 41
500

200 1

100 +

Pucynok 3 — J/IBymepHbIe ce4eHHs IIOBEPXHOCTEH
OTKJIMKA NPH (PUKCHUPOBAHHBIX 3HAYEHUAX X, U X,

=151

A1 =0, X=0

0,5
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Pucynok 4 — J/IBymepHbIe ce4eHHs OBEPXHOCTEH OTKJIHNKA
NpH PUKCUPOBAHHBIX 3HAYEHUAX X, U X,

Takum 006pa3zoM, MOXKHO OTMETUTb, YTO Ha PUCYHKE 3 MOKa3aHbl JIMHHUU
CEUEHUsI NOBEPXHOCTU OTKJIMKA MpU X, = var. 3HaueHusa (axktopa X, UrparoT
BEYILYIO POJib, HO OMSATH Ha (POHE MOJIOKUTEIIbHBIX 3HAUYEHUN OCTANIBHBIX JBYX
¢daktopoB X, = 1 u X, = 1. Hanbonemmuii noanop obHapyxen npu X, = 1.
MuHuManpHble 3HAY€HMs MOANOpa OOHAPYKEHbI BO BCEM JIMANa30HE M3MEHe-

HUs (GAKTOPOB MpHU 3HaUeHUsIX X, MeHee 1.
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Ha pucynke 4 mnoka3zaHo IBYMEpPHOE CEYEHHUE MOBEPXHOCTH OTKIIMKA
uccienyemoir mogenu. Kak m BO BceX MPEAbIAYIIMX CIy4asiX, MAaKCUMaJIbHOE
3Ha4YCHHUE TMOJMopa OOHAPYXKEHO NPH Pa3IUYHOM COUYETaHHH TpeX (HaKTOPOB

npu 3HadeHun X, = 1.

Takum 00pa3oM, METOIOM JBYMEPHBIX CEUEHUH MOOYEpPEAHO YIAI0Ch
MPOAHAIU3UPOBATh BIMAHHME KaXA0ro Qgaktopa Ha 3(PQHEKTUBHOCTH MPOUCXOIS-
IIUX B YCTAHOBKE MPOLECCOB, TO €CTh HA BEIUYHMHY NOANOPA, HO OKOHYATEIBHO
ONTUMU3UPOBATH IApaAMETPhI HE y1ATIOCh.

[lonoxuTenbHOE 3HAYEHUE METOJAa JABYMEPHBIX CEYEHUM 3aKIIF0YAeTCs
B TOM, YTO YJaJOCh HAWTH JajbHEWIlIEeEe HAIIPABJIECHUE COBEPILICHCTBOBAHUS yC-
TaHOBKHU Y€PE3 KOHCTPYKTUBHOE YCOBEPUIEHCTBOBAHUE.

JI7ist u3yyeHus: KOMILJIEKCHOTO BIUSHUS (DAKTOPOB Ha BBIXOJ| MapaMeTpOB
ONTUMU3AIMUA PACCMOTPUM BHUJ TOBEPXHOCTEM OTKIMKA, IOCTPOCHHBIX
M0 YPaBHEHUIO 2 PpU (PUKCUPOBAHHBIX 3HAUCHUSIX OJHOTO U3 (PAKTOPOB.

3anaBas yMclIeHHbIE 3HAaYeHUs (aKTopam, MOJIETUPYIOLIMM IPOIIecC, KO-
TOPBIN OTpa)kaeT MPOIECC aKTUBALMU BOJIbI B Mpeenax (GakTOpHOro MpocTpaH-
CTBa, OLIEHMWBAETCS BIMSHHUE KaXIOro M3 HUX HAa 3()PEKTUBHOCTH MPOUCXOJSI-
IIMX B YCTAHOBKE MPOLIECCOB, TO €CTh HA BEIMYHMHY ITOAIIOPA.

Ha pucynke 5 mpeacTtaBieH BHJII ITOBEPXHOCTEN OTKIIMKA, MOCTPOEHHBIX
Mo MaremMaTudyeckoil mozaenu (2) npu (UKCUPOBAHHBIX 3HAUYEHUAX OJHOTO

u3 pakropoB (X,). Kak BUAHO U3 puCyHKa 5, B MCCIEIOBAHHOM (AKTOPHOM

MIPOCTPAHCTBE MUHUMAJIbHBIE 3HAYCHUS KoJeomtores oT 205,5 M BOJTHOTO CTOJI-
0a ¥ TOCTUTAIOT MaKCUMAaJbHBIX 3HaUeHUH 498,5 M BogHOTO cTOI0a. XapakTep-
HO, YTO MaKCUMaJbHbIe 3HaUeHUs noamnopa (A/) HabI0IaI0TCs IPU COUETAHUU
BCceX TpeX (aKTOpOB Ha BEPXHEM YpPOBHE. ITO XOPOIIO BHIHO U3 TaOJHIIHI 4,
B KOTOPYIO CBEJICHBI PE3Y/IbTAThl YUCICHHOW peaau3alii MaTeMaTui4eCKON Mo-

nenu (2).

10
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norop
Ah(y)

500

400

300

200

100 /
-1 0 +1=X1

PucyHok 5 — IloBepXHOCTH OTKJIHMKA

Taoauua 4 — UncienHas peajqu3anus MaTeMaTH4eCcKoOil MoxeIn

Ne X, X, X, y

1 -1 -1 -1 205.,5
2 1 -1 -1 326.5
3 -1 +1 -1 303.5
4 +1 +1 -1 424.,5
5 -1 -1 0 242.5
6 +1 -1 0 363,5
7 -1 +1 0 340.,5
8 +1 +1 0 461,5
9 -1 -1 1 283.5
10 -1 +1 1 377.,5
11 1 -1 1 400,5
12 1 1 1 498.5

11
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XapakTepHO, 4TO C yBEJIMYEHUEM YpOBHs (akTopa X, (auaMerpa coruia
d, or 300 MM 10 500 MM), 4TO COOTBETCTBYET 3HaUeHUIO X, = —1 10 3HaUCHMUS
X, = 1, paBHOMEpHO NOBBIIAETCA BBIXOA npouecca oT 300 MM BOIHOTO €TOI0a

J0 MaKCHUMaJIbBHO BO3MO>KHOI'O 500 MM BOJHOI'O crojiba IIpHU 9UCJICHHBIX 3HAYC-

Husx X, =1 u X, = 1. CnenoBarenpHo, couetanus gakropoB X, =1; X, = 1;

X3 = 1 oOecneynBarOT OITHUMAaJIbHBIC YCIIOBHUA AKTHUBAIIUKW BOIOHOI'O IIOTOKA

B MCCJIEJJOBAHHOM YCTAHOBKE, TO €CTh MAKCUMAJIbHOE 3HaUYCHUE ToAIopa Al .

[Ipu Bcex npyrux couetaHusix (PakTopoB B HCCICAYEMOM IMPOCTPAHCTBE
3HAYEHUE CO3/1aBA€MOr0 MOAIOpa HUXKE.

IIpoBeneHHbIE UCCIIEIOBAHMS TTO3BOJIMIIN CIENIATh 3aKJIIOYEHUE, YTO HATYP-
Has yCTaHOBKa MO3BOJIWIA MPOU3BECTU YBEIMYCHUE MOANOpPA HA HACOCHOM CTaH-
LIMU U, IPEXK]IE BCETO, aKTUBUPOBATH MOTOK BOJbI, TOCTYMAIOLINNA K HACOCY.

Hcnonb3oBaHre HACTOSIIIETO MPETIOKEHUS JIs1 aKTUBALlUM BOJIbI BO BCa-
ChIBAIOUIEH JIMNHUM HACOCAa COBMECTHO C JIMHUEW PELUPKYIALMU OCHOBHOTO Ha-
coca HaleT MHUPOKOe NMPUMEHEHNE Ha BOJ103a00pax ¢ KOJICOTIOMUMCS B MEXK-
CE30HbE YPOBHEM 3a00pa BOJIBI.

OcCHOBHBIE TT0JIOKEHHS:

- IMHUM PEIUPKYISIUNA KaK CUCTeMa O0paTHOM CBsI3U Hacoca C TOCTY-
MAOUMM MOTOKOM MU BOCIOJIHSIOIIUM €T0 SHEPreTUYECKHUM MOTOK IMOBBIIIACT
BBICOTY BCaChIBaHUSI OCEBOTO HACOCA;

- 2)KEKTOPHOE YCTPOMCTBO, YCTAaHOBJIEHHOE Ha BXOJE€ B Hacoc u (opcu-
pyroliee paboTy Hacoca, Co3/jaBasi BO3SMOKHOCTh TMOBBIIICHUS €TI0 pacxoja, yBe-
JIMYMBAET CKOPOCTH MOTOKA BOJIbI;

- BBIpaXEHHUE JIJIsI ONPEAECICHUS TOATIOpa UMEET BU/I:

y=352+60,5X,+49,25X,+37,29X,.

BoiBOabI.

I ITo pe3ynpraTaM HCCIEAOBAHMI MOJYYEHO YPABHEHHE PErPECCHUM, KO-

TOpPOC OBLJI0 MCHOJIB30BAaHO IJIA IIOCTPOCHUA MW aHaJIM3a IBYMCPHBIX CeueHUM
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MMOBEPXHOCTH OTKJIMKA, U KOMIUIEKCHAS ONTUMHU3ALUs MMAPAMETPOB YKa3aHHOMU
MTOBEPXHOCTH.
2 TlpaBOMEpHOCTh MPUHATHIX PEIICHUI OblIa HcciaeAoBaHa HKCIIEPUMEH-

TAJIbHBIM ITYTEM, UYTO IIPOBCPUIIIO BBIABUHYTHIC ITPCAIIOCBLIIKH.
Cnucok UCnoJib30BaHHBIX HCTOYHHKOB

1 Bo3necenckuii, B. A. Craructuueckre MeTo/bl IJIAHUPOBAHUS JKCIIe-
PUMEHTa B TEXHO-IKOJIOTHYECKUX ucciaenoBanusx / B. A. Boznecenckuii. — M.:
Craructuka, 1981. — 283 c.

2 bpannr, B. D. Haryphble ucnbITaHUS KOJBIEBOIO rujposemiecoca /
B. O. bpanar, I'. E. MyckeBuu, C. A. Tapacesun // Tpyast HUMU. — HoBouep-
Kacck, 1976. — 16 c.

3 T'onouna, . U. JluneitHas anreOpa M HEKOTOpBIE €€ MPUIOXKECHUS /

U. . T'onosuna. — M.: Hayka, 1971. — 352 c.
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