N3BECTHU
TOMCKOI'O CPAEHA TPYAOBOIo KPACHOI'O 3HAMEHU INOJHUTEXHHUYECKOI'O
HHCTHTYTA nmenn C. M. KHPOBA

Tom 146 \ 1966

NYTH NOBLIIMEHHA 9KOHOMHYHOCTH PABOTbHI LIHAXTHBLIX
BOAOOTJUBHbBIX YCTAHOBOK

B. M. BOPOHYHUXHH

(IlpencrtaBneHa HayyHBIM CeMHHapoM KadeApsl TOPHBIX MAalUHH, PYAHHIHOTO
TPaHCopTa W I'OPHOH MEXaHUKH)

Ha rnasHbIX BOJOOTVIMBHBIX ycraHoBKax maxt Kysbacca, necmorps Ha
pasyiMYHBI{ CPeRHEeCYTOUHbIH MPHTOK BOJbI, KAK MPaBHJ/O, YCTAHOBJIEHbl Ha-
cocol tHnma ASI13-300 HoOMHHa/aIbHON npod3BoaHTenbHOCTBIO 300 m3/gac.
B c¢Bfisu ¢ 3THM HA MHOTHX BOZOOT/JIUBHBIX YCTaHOBKAaX CyMMapHOE BpeMs
paboThl HacocoB cocTasJ/ser 8 = 12 yacos, X0Ts1 0O yC/a0BUsAM 0e30HaCHOCTH
paGoThl MIAXTHl MpefycMaTpuBaercd OTKauka HOPMAaJbHOTO CYTOUHOTO TNpH-
TOKa BOJAbI He Oosiece yeM 3a 20 vacos {1].

3aBblllleHHass NPOH3BOIUTEIbHOCTh HACOCOB BLI3BIBACT B CBOIO OYEpPelb
YCTaHOBKY 00J/lee MOLIHBLIX ABHTaTeJseH M, cJ1eJ0BaTe/IbHO, YBeJHUYeHHe TJIATH
3a YCTAHOBJIEHHYIO MOLIHOCTb.

Kpome Toro, 60abiias 4acTh HaCOCOB TJIaBHOIO BOJOOTJIHEA Pa3BHBAET
H3auwHee nasjende. Kak usBectHo [2], uucao paboyux KoJsec eHTpoOexK-
HOro nacoca, pafoTamwilero no OTKayke HOPMaJ/JdbHOTO CYTOUHOTO MPUTOKA,
IIPHHUMAETCd U3 yCJO0BHA O0ecneyeHus yCTOHYIiBOro pexxuMa paboTbl U CO3-
JaHust Heo6XO0MUMONH MPOU3BOAUTEIBHOCTH.

Has obecrnedyennsi yCTOHUHBOro pexkuMma paboThl ‘Hacoca HEoOXOJHMO

BHIMOJHHTD YCJIOBHE
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rae fl,—reonesnyeckast BHICOTA NOJAAYH BOJBL;
A, — paBaenne, pasBUBAEMOE HACOCOM IIDH HYJEBOH ITPOU3BOJIUTENb-
HOCTH (3aKpPBITOH 3aJBHIKKE Ha HATHETATeJbHOM TPYOOIpO-
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Uueno  paBounx  xoaec, rtpefyemoe s CO3I4HUS  HEOGXOAUMOR
MPOHU3BO.LU[eJIBHOCTH,

i ()
rie H — nasnenue macoca npu TpedyemMoll npousBoguTedbliocTdH; H/ — 710
Ke, Ho oanoro pabouero KoJeca.

Hacoc npunumaercs ¢ umcaom paGoyux Kosec, ONpPepeJeHHLIM H3 Bhi-
pamenuit (3) u (4) nu OKpPyrJeHHBIM 0 GauKAULIETO GOJBIIErO LEJOT0
yucaa.

Oinako na MHOTHX BOAOOTJIMBHLIX ycTanoBkax maxt KyaGacca ycra-
HOBJICHBI HACOCH! € YHC/IOM pabouux KOJACC HA OJIHO, 4 HHOTAA Ha 1Ba — TPH
KoJeca osbiie pacueTHoro. B stom cayuae Hacoc passuBaer GoJae BBICO-
KYI0 NPOM3BOAUTENBHOCTb 1 paboTaer 1O GTKAYKE BOALI MelbIlee YHC/IO
yacos. [To3ToMy y HeKOTOPLIX PAGOTHHKOB MIAXT CO3AAETCS MHEHUE, UTO KO-
HOMUYEOCTb PaboThbl BOACOTJIHBHOM YCTAllOBKH OCTAeTCst MPEXKHEH WM He-
SHAUMTCJALHO CHHXKARTCS 3a CYeT YMEHbIEHHs K. M. 1. Hacoca. Kpome Toro,
B TEeXHHYECKOH JuTepaType [3, 4] BeTpeualotcea ykasaHus Ha BO3MOKHOCTD
Peryjauponanusa NMPOU3BOJUTENLHOCTH H MOBBLIUEHHS K. TM. M. INAXTHLIX HACO-
COB 3a cHeT MPUKPbITHA 3aABHKKH Ha HATHETATEIbHOM TPpyGONpoBONe, HO
Ipi STOM He NaeTcs aHa/Ii3a H3MEHEHHs Y/eJbHOro pacxoga 9/1eKTpPoIHep-
UM Ha OJINH KYOOMEeTp BbliaBaeMoll BOJbI.

MoutocTs Ha Basy nacoca onpege/sieTcs 1o dopmyiie

.

, K8én, 5}
3600- 1024, (5)

rae Q -— IPOUBBUUTENLHOCTL HACOCA,- M nac;

f1— naBjenne Hacoca, 4 BOT. CI.;

T — YAeJBHBI BeC BOABI, K2/Mm': ‘

My — KO3 PULHEHT HOME3HOTO ACHCTBUS HACOCA. .
O603nauuM BeJMUHHBI, HE 3aBHCSIME OT PeKnMA paboTel Hacoca, uepes
HEKOTODYIO NOCTOAHHYIO, NPUHAB MPU 3TOM 7 = 1050 K2/’
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YAeNbHEH pacxoj] 3JIEKTPosHepruum Ges ydeTa IOTe€pPb B JBHFATEJE:
H KabearsHOR ceTH

o=~ 0,003 L1 g oog L Hemen )
Q e Q T Mm?

Kak caenyer us Buipamxerus (6), yaedsubii Pacxom 3JIeKTPOIHepPTHH
YBEJIHUHBACTCA NP TIOHMIKEHHU K. M. . HACOCA, [103TOMY 06JacTh BO3MOK-
HbIX PEXKHUMOB paloThl Hacoca OTPAaHHYUBAETCS  30HOH NIPOMBIIJIEHHOTO
HCTIO/Ib30BAHMS MK paGouell 30HOH Hacoca, NPU KOTOPOI

M 2 (0,85 =+ 0,90) yaxc. (7)

Ho BMmecte ¢ Tem u3 Bripaxenus (6) ne BHJIHO, 4TO ¢ YBeJWUESHHEM [aB-
JCHAA SKOHOMHYHOCTL pabOTBI HACOCA CHHIKARTCH, TAK KAK B HEKOTOPBIX
CIydasx, HapuMep, Npu mepexoje pexxnmMa padoThl Hacoca U3 TOUKH | B TOU-
Ky 2 (puc. 1) noBblllleHHe [1aBJeHHS CONPOBOKIAETCA © YMEHBIIEHHEM MO-
TpeO/seMOll MOLIHOCTH M NOBHILIEHHEM K, 1. 4. HAacoca, Kpome Toro, pexum
paboThl Hacoca B Touke | pacnosoxen Bue padouefi 30Hbl, & IPHKPBLITHEM .
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3a/IBUKKH MOXKHO MEepeBecTH pekuM paloTel Hacoca B TOuky 2. Kak B stom
cayyae H3MEHSIETCS YAQJAbHLIH PacXOL 3JEKTPOIHEPTHu?

Hpm(prTn_e 3aJABHKKH YyBeJHUHBAET OABJCHHUHE, CO3JaBaeMoOC HACOCOM,
IPH HEH3MEHHOH BLICOTE MOJAuH BOJBI (reonesuueckod Belcore H . }. OtHo-
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OTVIMBHOM YCTAHOBKH. Puc. 1. MaMeteuse pewmma paBoTel Haco-
Kax BUJIHO H3 puc. ], K. II. O. BO- ca B 3aBHCHUMOCTH OT CONPOTHBJEHHS TpPYy-
JOOTJUBHOW YCTAHOBKHA C YyBe/Ud- Gonposoaa

yeHHeM ITIPOM3BOJUTE/NbHOCTH I0-
BLIIIACTCS W CTAHOBATCS PAaBHEIM K. I. jl. HACOCA TIPU HIeaJbHOM TPyGO-
IpOBOJE, NPH KOTOPOM
— HT‘ —_
Th'p H

CJaenoBaTeJbyo, NPHKPLITHE 3aABHIKKH YMeHblIAeT NPOH3BOANTETLHOCTL H
CHIKAET KOHOMMYHOCTb pad0oThl Hacoca BBUIY YBeJHUEHHS COTPOTHBJACHUS
Tpy6ONpOBOJAa, a [O3TOMY 3TOT CIOCOO pery/iiposanusa JONYCTHM TOJLKO
KaK BpeMeHHOe MepONnpUsiTHe, HallpuMep, €c/u YCTAHOBJECH JBUTATENb MEHb-
piefi MOIIHOCTH H 0 CMCHBI €ro HaJ 0 OTKauHBaTh BOAY, He Ileperpyxas ABL-
ratesb [2, 5]

Ha nekoropuix maxtax Kys6acca mo ykasaiuio «Kysbacesnepro» b 1ue-
JSIX 3KOHOMHHM 3JeKTPOIHEPTHH KaxKablfi nacoc padioraer OAHOBPEMEHHO HA
JBA, MHOT/lA A4XKe Ha TPU HarHeTaTeJbHLIX crasa [6]. Aprop paborsl [6] yKa-
3BIBAET, UTO «HA NMPAKTHKE ACHCTBHTENbHO HMEET MECTO HCKOTOPOS YBeanue-
HHe TPOM3BOANTRALHOCTH HACOCOB, HO IPH STOM COBECDIUEHHO He ofpalaerca
BHUMaHHsA Ha pexkum paboTnl HACOCa, Ha 30HY 3KOHOMMYHOH 3Kcnayara-
uuu'> U «OblI0 YCTAHCBJAEHO, YTO HEe BO BCEX CAy4dYasXx pa GoTa Ha
1Ba cCTaBa ABASETCALENAEC000pa3HON». ITO 3aKNOUCHHE ABJA-
ercst OMMOOUHLIM, TAK KaK IIpH paboTe HACOcAa OJTHOBPEMEHHO Ha ABa CTaBa
TPyGONPOBOAOB CKOPOCTL JBWMKEHHS BOZBI MOHHIKACTCA, THAPABIHYCCKHC
cONPOTHBJEHUS] TPYOONPOBOAA YMEHBIIAI0TCS NPOMOPUHOHAARHO KBAlpaty
H3MEeHeHHs] CKOPOCTH, a IPH MOHHKEHUH COMPOTUBJEHHs! TpyGOnposona yBe-
JMUHBAETCH TPOH3BOAUTENLHOCTD H K. II. /. BOJOOTAMBHOM yeraHoBKH (puc. 1).
YBeanueHue yAeNbHOTO pacxoja 3JaeKTPOIHEPral Npu pabore Hacoca OLHO-

1) Buiaesneno BopoHunxsubim B, M.
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BPEMEHHO Ha /iBa CTaBa MOKeT NPOM3ONTH M3-3a JPYTHUX MPHYHH, HATIDUMED,
3a CYyeT YBEJHUYEHHMS YTe4eK BO/bl uepe3 HEHCApaBHble 3a/BUXKKH u obpart-
Hble KJanaHbl COCEJHHUX HACOCOB, KOTOpBIE MPpU padoTe Hacoca Ha OAUH CTaB
OblsIH OTCEYeHbl OT HEro HCIPaBHOH 3aJBHIKKOL.

Jnist conocTapiaenus pasJHYHbIX PEXKHMOB HACOCA M OLEHKH KOHOMHY-
HOCTH paboThl BOJAOOTAMBHOH YCTAHOBKH H4a PHUC, 2 TTOCTPOEHEl XapaKTepH-
cruku Hacoca ASII13-300 ¢ tpemsi u uerbipomg pabouuMu KojgecaMmH, pabo-
TalIWMMH Ha TPYOOMPOBO ¢ BLICOTOH ronaun Bojabl H. — 150 m. TexHHKO-
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Puc. 2. XapaxTepucruka BoOI0OTAUBION yCTa-
EOBKM ¢ wnacocom tuna AST13-300.

!l — xapaxTepucTHKa mHacoca ¢ UETBIPbMS
pabounMu KoJecaMu; 2 — TO XKe ¢ TPpeMs KO-
Jecavu; 3 — XapakTepPuCTHKa CETH IPH BKJIO-
YeHHH B8 paBoTy OAHOTO CTaBa TPyGONpPOBOAE;
4 — TO e INIPH BKTIOUEHUH B paboTy OAHO-
BPEMEHHO JABYX CTaBoB TpyOonposona; 5 —
K. I. I Hacoca; 6 — K. II. J. BOAOCT/HBHOH
YCTAHOBKH HIPH YeThIpeX KoJecax B HACOCeE;

7 —TO e NOPH Tpex KoJecax

5KOHOMHYECKHE M0KasaTeau paGoThl HACOCOB HAa OAMH M Ha ABa CTaBa TPYy-
6onpoBOAOB NpHUBEACHEI B TalJl. 1.

Kak Bujano w3 puc. 2 u tadu. 1, HanGoJsee 3KOHOMHUHO paboTaeT HAcoc
c TpeMda pabOUMWMH KOJecaMH NPH BKJ/IOYEHHH €r0 OJHOBPEMEHHO HA ABA
craBa TpyGonpoBoaa (touka D). Ilpu paGore Hacoca, umemwiero yerbipe
peGouux KoJeca, Ha OJHMH CTaB TPYGONPOBOAA, TPHKPHITHI 3aJABHKKOH,
BOJOOT/IUBHAS YCTAHOBKA HMeeT CaMyl HH3KYI0 SKOHOMHYHOCTL (Touka B),
XOTsl K. II. A. HACOCA HA 3TOM pexHMe MaKCHMAJbHBI,

Ilepepacxon 3/1€KTPOIHEPTHH 34 FOJ  IIPH MIPHTOKE BOJABl B  LIAXTY
250 m3/uac coctasut 550000 ka1 - wac.
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Tabaunma 1

[TpeBni-

e Hue

[Tpous- K. n. a. | Mom- ya. pac-

BOJHTEND- é[a:":é_ K. . a.| Bomoor- | HocTh ig' %?]C' };ggari’lﬁ‘
Pewum paboTh HOCTD " nacoca, | AMBHOH | Ha Baay A 9. P

nacoca, | £0¢% # % ycTanos- | macoca, | HCPTHH, | 1O CpaB-

3 uac BOMA. CT. ki % wem |6 /M3 | HeHHIO C

7 ! PEXHMOM

TOuKH D,
%
Touka A 450 195 64 49 331 9,83 125
Touka B 335 223 68 46 304 0,91 137
Touxa C 300 175 67,5 53 216 0,72 108
Touka D 355 162 67,5 63 235 0,665 100

BriBOALI

l. Ha BojooT/IBEBIX ycTaHOBKAaX LIAXT HEOGXOAMMO YCTAHABJIMBAThH
HacocChl, OTBevalolyHe NpapBuaaM 0Oe30NMacHOCTH, He 3aBblllas 3HAYUTENbHO
HX nO NPOU3BOAUTENBHOCTH.

2. Hnesto paGounx koJec Hacoca HOMKHO OLITb MUHHUMAJbHLIM H OIpe-
JeNSATbCA M3 YCAOBHil YCTOHUMBOrO peXHMa paGoThl H CO3LaHUS HEOBXOAH-
MOro AaBJIeHHs AJst o0ecnedenus TpeGyeMoil MPOH3BOAHTENBHOCTH, Y CTaHOB-
Ka Hacoca ¢ 3aBBlINCHHEIM AaBJCHUEM yBEJHYHBAET [IPOH3BOAMTENBHOCTD
BOAOOT/IUBHOH yCTaHOBKH, HO OAHOBPEMEHHO YBEJAHYHBAET yIeAbHbIH Pacxom
3JIEKTPO3HEPTHH.

3. Peryaupopaniie IpOH3BOANTENBHOCTH HACOCA NPHKPBITHEM 3aJBHIKKHU
Ha HarHeTaTeNbHOM TPyOONPOBOde MOMKHO MPHMEHATb TOJbKO B yCTAHOBKAX,
rae HeoOXOAUM onpefeseHHEll pacxon BOADI. Ilpoccenuposaune TtpyGonpo-
BoJa Aaxe B TeX CJ1ydasdx, KOrjia pexum paboTbl cMellaeTcsi B 30Hy Gosee
BBICOKMX 3HAYEHHH K. M. JI. HacOCa, MPUBOIUT K CHUKCHUIO 3KOHOMHUHOCTH
paGoTH BOAOOT/JHBHOH yCTAHOBKH K /IS UIAXTHOrO BOJOOTAMBA, Ge3YCJOB-
HO, He ¢JleJyeT pPeKOoMeHI0BAaTh.

4. OnnoBpeMennas paGora Hacoca, HAXO/SALLErOCS. B YAOBJETBOPHTEb-
HOM COCTOSIHHH, HA JBa CTdBa TPYOONPOBOJOB ¢ HCNPABHBIMH 3aJBHKKAMU
1 0OpaTHBIMH KJIanaHaMH NOBLIIACT 3KOHOMHUYHOCTE paBoTBl BGAOOTAUBHON
YCTAHOBKH.
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