Jlexuus Ned O6miast Teopusi 00bEMHBIX THAPOMAILINH

Oo6o6mennas cxema OI'M. OcHoBHBIE paboune mapameTpsl. KnHeMaTHUecKne COOTHOIICHHUS.
I'eomerpuueckuit pacxopn (mpou3BoAUTENbHOCTH). Paboumit oOvem. HuaukaTopHas auarpamma,
WHAWKaTOpHas pabora. TeopeTndyeckuid KpyTSIIUHA MOMEHT. YTeuku. [mapaBiwueckue MOTEpH.
Mexannueckue notepu. O6muii 6ananc noteps 1 KI1/] 06beMHBIX THIpOMAIINH

OOBEMHBIE MAIIMHBI COCTOSAT M3 TOW WM WHOW (opMbI pabouux Kamep (npocmpancmeo 6
YunuHope, 6nAOUHA MedHcOy 3Y0biMU WeCmepHU, Kamepa MednHcoy HIACMUHAMU, BNAOUHA MeHCO)Y
8bICIIYNAMU 6UHMA U M.N.) W BBITECHUTENEH (MOpIIeHb, 3y0 IIeCTepHH, IUIaCTUHA, BBHICTYIl BHUHTA),
KOTOPBIMU MIPUHYAUTEIIBHO U3MEHSIOTCS 00BEMBI KaMep (00bém pabdoueil Kamepol):

-B Hacoce NpU pabouem Xoje (LUKIE) MPH MEPEeMELICHUM BBITECHUTENS 00BbeM paboueit
KaMepbl yMeHbuiaemca M 3aT0THSBIIAS €T0 KUIKOCTh BHITECHSIETCS,

- B eudpoogueamesie TIpU paboyem XOJI€ >KUIKOCTh, TMOCTyIMammias B pabodyyr Kamepy,
yeenuuugaem e& 00bEM, BbI3bIBAS IIEPEMEIICHUE BBITECHUTENS (MOPIIHS, TUTyH)KEpa, APYTruX pabounx
OpraHOB, OTPAHUYMBAIOIIUX 00BEM paboUeii KaMephl).

Pa6ouum ob6wvéMoM (V, niam q, M (41, CM3)) Ha3BIBAOT 00HEM HECKHMAEMOM SKHIKOCTH,
M0JaBaeMoii HACOCOM WJIM NMPUHMMAEMOil THAPOABHUraTe/ieM, MPU OTCYTCTBHU yTe4yeK, 3a OJUH
000pOT WJIM OJIMH XOJT BeAyIIero 3BeHa HACOCa HJIM BeIOMOI0 3BeHa THAPOABUIaATeIsl.

Pabouuit 06vém sBNSCTCS OCHOBHBIM ITapaMeTpoM 0OBEMHBIX MAIllWH, KOTOPBIA MPUBOIUTCS B
TEXHUYECKOM JIUTEpAType KaK IJIaBHBIM.

JpyruMu OCHOBHBIMH ITapaMeTpaMU SIBIISIOTCS:

HOMUHANbHAS YACMOMA 8pawens, n, 06/cex, ¢

Homunanshas nodaua (pacxon) Q, m’/cex;

HOMUHANbHOE OasiieHue Ha BbIXoje (Ha BXxoze), p, I1a;

HOMUHAIbHASA MOwHOCmb, N, Bm,

Kpymswuii momenm (0151 momopos), M, H m.

K02Ghhuyuenm nepasHomeprocmu nooayu, d, %o;

noanwii KI1/{, 1, %;

euopomexanuvecxkuti KI1/[, ny, %;

o00vemnuitl KIJT, 1o, %0;

Xapakmepucmuka — 2uOpomMawiunbl —  QYHKYUOHANbHAA — 3ABUCUMOCMb  MedcOy  eé
onpeoenéHHbiMU NApamempamu npu HeusmMeHHvlx opyeux napamempax (B T.4. BA3KOCTH U IUNIOTHOCTU
KHUIKON cperpl). XapaKTepUCTHKH MOTYT OBITh TPENCTaBIIEHBI B TpapUUecKO, TaOIMIHON WiIn

aHAJIUTUYECKOU (opMe.



OObIYHO [UIsI HAcocoB (PYHKLIMOHAJIBHBIE 3aBUCHMOCTH OIPEAEISIOT OT JAABJICHUS IPU
MIOCTOSTHHOM YacTOTe BpallleHUs n=const. pacxona Q=f(p); nonesnoii moutHoctu N,=f(p); 00BEMHOTO
3,=f(p) u nonnoro y=f(p) K111 .

Jl1g THAPOMOTOPOB (PYHKIIMOHAIbHBIE 3aBUCUMOCTH OIPEEIISIOT:

lpu Ap=const: n=f(0); 0=f(n); M=f(n), 1=f(n); n=f(n);

Tpu Q =const. n=fdp);  O=fm);  M=f(w),

I'paduueckasi 3aBUCMMOCTh M3MEHEHHS JIABJICHUS OT BPEMEHHM WJIM IMEPEMEIICHUs] pabovero
opraHa B 3aMKHYTOM 00BbeMe, TIONEPEMEHHO COOOIIaeMOM C BXOJIOM W BBIXOZIOM HAcOCa Ha3bIBACTCS
UHOUKAMOPHOIU OUAZPAMMOIL HACOCA.

Ha puc. 4.2.a w3o0paxkeHa uHOUKamopHas ouazpamma WACaTbHOTO OJHOIMIHHIPOBOTO
MIOPUIHEBOTO HAcOCa, B KOTOPOM OTCYTCTBYIOT YTE€UKM U KJAllaHbl (paclpelesiuTeNb) HE HMEIOT
MEPEKPBITHI (OTCYTCTBYET 3ama3[blBaHUEC OTKPBITHS W 3aKPBITHS KianmaHoB). [Iporiecc BcachiBaHUS
TaKOro Hacoca IMpOTeKaeT MO JUHUM ab, a BbITeCHEHUs - 1o JuHuu cd. [Ipu ycnoBum oTcyTCTBHS

YTCUYCK U HpaKTI/I‘IeCKOﬁ HCCI)KUMACMOCTHU KUAKOCTU KPUBLIC IMOBBIIICHUA U CHUXXCHUA NaBJICHUA bcn
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Puc. 4. 1.
da pacrionaraloTcsi BEpTHUKAIBHO.

Ha puc. 4.2.6 npencraBiena quarpaMma Hacoca, OTpakarolias 3ara3blBaHhe cpadaThIBaHUS
KJIalTaHOB U UTHCPHHUOHHOCTD KUJIKOCTHU B MECPCXOAHBIX IMPOLCCCaX.

[Inomans MHAMKATOPHON IUArpaMMbl BhIpaXKaeT paboTy, cOOOMIaeMyI0 KUAKOCTU MOPIIHEM
3a oauH oOopoT Bana. [logenus muomane Ha X0x MOPHIHS A=2r, IONYYUM CpelHee WHINKATOPHOE
JABJICHUE p;, OIIPEIEIIIEMOE BBIPAXKECHUEM

pi:peax+pHa2 (41)

T€ Psax=Po-Psc U Puac -COOTBETCTBEHHO CpPEIHEE IO MHIUKATOPHOM auMarpaMMe 3HAu€HUeE

paspsbkeHus (Bakyyma) B IMJIMHAPE Hacoca U JIaBjeHNe HarHETaHMUs.



MomHoCTh, TiepefaBaeMasi >KUJIKOCTA OT NPHBOJHOTO 3BEHA Yepe3 MOpIlIeHb, Ha3biBacMmas
WHAUKATOPHOU MOIIIHOCTBIO, OMPEICTUTCS BHIPAKEHUEM
Ni=piShn (4.2)
rne  S- paGouas momaab HOPIIHS;

h=2r- 0THOCTOPOHHUI XOJ HOPLIHS;

Pi-MHJIUKAaTOPHOE JTaBJICHHE;

n-4acToTa BpalleHus Bajia ( UJIM BO3BPATHO-IMIOCTYNATEIBHOIO JBUKECHMUS).

Yacmomoii épawjenus n Ha3bIBACTCS BEIMYUHA, PaBHAS YUCIY NOJIHbIX OOOPOTOB 3a €IUHUILY
BpemeHu. [lo HOMHHAIBHON YacTOTOM BpameHUs TOHUMAETCs HanOOJIbIasi YacTOTa BPAIICHUs, IPU
KOTOPOH ruipoMallvHa J0JKHA paboTaTh B TEUEHHE 3aJaHHOTO 3HAYSHUs [ToKa3aTessl JOJrOBEYHOCTH
C COXpaHEHHUEM MapaMeTPOB B Ipeienax 3aJaHHbIX HOPM.

Homunanvnas yacmoma epawenusi (06/MUH) THAPOMOTOPA :

0
n — HOM 4 A 3
s = (43)

0
r1e Quoy - HOMHHAIBHBI PACXOJ] JKUIKOCTH, M /C;

Yacmoma eépawjenus 6ana 2UOpoMOmMopa Y8eiuuusaemcs. npsmo nponoOpPYUOHANIbHO pAcxooy
acuokocmu. Ilpu ysenuuenuu nepenaoa O0agienuii npu NOCMOSAHHOM pPACXo0e HCUOKOCMU Yacmoma
8pAWeHUsL YMEHbULAEeMC Sl U3-3d YEeIUdeHUsl 00beMHbIX YmeueK (nomepu).

Ob0vemnasa nooaya Hacoca - OTHOUIEHHE 0ObeMa IoOJaBaeMoil pabodeil KUAKOCTH KO
BpeMeHU. Pasnmuuator Teopernueckyro (), (MUAeanbHYI0, T€OMETPUUECKYI0), U (axkTudeckyro Qg
(peanbHyto, (O PEeKTHBHYIO) MOJaYM Hacoca (Il THIPOMOTOpA - TEOPETHUECKHH W (PaKTHUUECKHI
pacxoibl).

Teoperndeckast Toa4ya HACOCA WK Pacxox (M°/c) THAPOMOTOpa
Q,=Vn (4.4)

HomuHanmeHyI0 MMogady ONPEACISIOT NMPH HOMHHAIBHBIX 3HAYCHHUSX YACTOTHl BPAIICHHS,
pabodero oObeMa U AaBlIEHUS Ha BBIXO/JIE (TIepenaae JaBICHUN).

Ilooaua owcuoxocmu ygenruuugaemcss NpsAMO NPONOPYUOHANLHO 4YACMOme 6paujeHus 6d.d
Hacoca. C ygenuyeHuem 0agieHUs HA 8blx00e Npu NOCMOSHHOU Yacmome 8paujeHus nooaia Hacoca
YyMeHvuaemcs. Imo 00vbACHAEmMCs ygenuueHuem ymeyexk padboudeti H#CUoKocmu.

dakrnueckas nojxada Qy Hacoca MEHbIIE TEOPETUUECKOH (,y, HA BEIUUUHY OOBbEMHBIX IOTEPH
Qnom:

O0n=0pOnom (4.5)

[lon o6vemuvimu nomepamu B Hacoce TOHUMAETCS YMEHbIIEHHE (DAaKTUUECKOH Iojadn

HacCocCa BCJICACTBUC!



YTEUEeK M TIepeTedeK paboueil KHUIKOCTH dYepe3 3a30phl B pabouux kamepax (uz pabouet
noiocmu 8 Hepabouyio unu 6 ammocgepy), AQyq;

HETIOJIHOTO 3aII0JHEHUsI padOYnX KaMep M COZIepKaHMsl BO3LyXa B paboyel KUAKOCTH; CKATHS
pabouel >KuAKOCTH, AehOopMalMK JeTale Hacoca, ONMPEAeNAIONMX pa3Mep ero pabodmx Kamep
(IpUHSATO HA3BIBATH YClOBHbLIMU ymeukamu), AQ;

[Togava y 607bIIMHCTBA HACOCOB HepaBHOMepHa. KoadduimeHT HepaBHOMEPHOCTH MOJa4H O
OTIpeNIeNIIeTCs] KaK YJIBOCHHOE OTHOUICHHWE PAa3sHOCTH MAaKCHUMAIbHOTO gy U MUHUMAITBHOTO Qpin
3HAaYEHU MOJja4uu HACOCa K UX CyMMe:

0=2 (Qmax’ Qmin)/ ( Qmax+Qmin) (4 . 6)

HepaBHOMEPHOCTh MOAAaYM HAcOCa BBI3BIBACT MYJbCALUIO JABICHHS, B PE3yJbTaTe KOTOPOM
BO3HUKAET BUOPALIMS 3IEMEHTOB KOHCTPYKIIMU Hacoca U TUAPONpPUBOA.

Ilon none3noit MOIHOCTBIO Hacoca W nompedAAEMON MOIIHOCTBIO 2UOPOMOmMOpa
MMOHUMAETCS MPHUPAIICHUE THAPABINYECKON MOITHOCTH OTOKA paboueil )KUIKOCTH B THAPOMAIINHE

N ebix. Hacoca— N 6x. momopa =QAP, B m (47)

rae Q — nosxava (pacxon) rMIpOMalInHbl; Ap — npupalleHre AaBJIeHUs B THIPOMAIINHE.

[Tone3nast MOIIHOCTH HAacoca YBEIMYMBACTCA TMPSAMO MPOMOPLUUOHAIBEHO YBEIUYCHHUIO
TaBIICHHUS.

Ilompebnsemyro HOMHHAJBHYIO MOIIHOCTh Hacoca W IppeKmugnyo HOMUHAIBHYIO
MOIIHOCTh 2udpomomopa (Ha €ro Bayly) ONpPEAeNSIOT MO0 U3MEPEHHBIM BpallarieMy MOMeHTy M u
4acTOTE BpaLICHUS H:

Nex. nacoca= Nﬁblx. Momopa=Mw=M27”’a Bm (4'8)
rne M - Bpalarouifii MOMEHT; @ - YTJIOBasi CKOPOCTb; B — 4acTOTa BPALICHHUSI.

Teopernueckuil epawiaronjuii Momenm 2uoOpoMomopa

_ Nex.,womopa — QAP — VonAp — VoAp , (HM) (49)

Mmeo -
v @ @ 27m 2

B rugpoMoTropax HampasiIeHHE BPAILAIOIIETO MOMEHTA, CO3/1aBa€MOr0 JABJICHUEM JKHUJKOCTH,
COBIIAJIA€T C HANPABICHUEM BPALICHMs €ro Baja U ABJIAECTCS MOMEHTOM, COBEPHIAIOIIMM IOJIE3HYIO
paboty. B Hacoce Bpamaromuii MOMEHT, CO3/1aBaeMbIil JaBIEHUEM JKUKOCTH, HAIIPABJICH B CTOPOHY,

IMPOTHUBOIIOJIOXXHYIO BPAIICHHUIO €TI0 BaJia. OTOT MOMEHT mpeoaoICBacTCA NPHUBOJAININM JIBUTaTCICM.

[IpeobpazoBanue 3HEPrurM B OOBEMHBIX THAPOMAIMHAX CBS3aHO C OOBEMHBIMHU (0OBEMHBIN
MNo), MEXaHUUECKUMHU (MEXaHUUECKUHN Ty) U THUAPABINYECKUMU (TUApaBINYECKUH 1) notepsimu. KII/T
2UOPOMAUIUHBl XAPAKTEPU3YeT CTENECHb €€ COBEPIIEHCTBA M IOKAa3bIBAeT, Kakas 4acTh CyMMapHOU

HOIIBOIIHMOﬁ OHCPTHUU MMOJIC3HO UCTIOJIB3YCTCA B MAIIIMHE.



Hoanvim KII/Jl rtunpomMalmivHbl — HA3bIBAETCA  OTHOIICHUE  TOJIE3HOM  MOIIHOCTH K

noTpeOIsIeMOii:

N Ngbtr momopa N,
n= 6bix.Hacoca_ _ X A 6bIX. (410)

N, N,

8x.Hacoca 6x.momopa 6x

[Toncrasnsist B popmyity (4.10) 3nauenust morHocten u3 popmy (4.8) u (4.9), nomyyaem:

_9% Momopa = Mo (4.12)
Maw OAp

Hacoca

3nauenuss KIIJI coBpeMEHHBIX MOPIIHEBBIX HACOCOB IMpPH HOMHHAJIBHBIX peXHUMax
cpaBHUTENbHO BhICOKU: 1 = 0,86...0,89. 3aBucumocts KIIJ Hacoca oT naBieHHs Ha BBIXOAE NpU
MMOCTOSTHHOM 4acTOTE BpallleHUsI MpUBeIeHa Ha puc. 4.1.

3aBucumocts KIIJ[ ruapomMoTopa OT YacTOTHl BpAIIEHUS MPH IOCTOSHHOM JaBJICHUH
IpUBE/IEHA Ha puc. 3.2, B.

Ilon cuopomexanuueckumu nomepamu (OOBIMHO WX OOBEAUHSAIOT) B THUAPOMAIINHE
IIOHUMAeTCd CyMMa THJPABIMYECKUX M MEXaHWYECKHUX MOTepb. [HapoMexaHWYecKkue NoTepu
YMEHBIIAIOT 3¢hexmueHblil BPAIIAIOUIUN MOMeHm TUAPOMOTOPA U NOJIe3HYI0 MOIIHOCTh HACOCA TO
CPAaBHEHHMIO C TEOPETHYECKHMMM IapaMeTpaMH, BCIEICTBUE BO3HUKHOBEHHS CWJI TpPEHUS IpHU
MIPEOI0JICHNH paboyeil KHUIKOCThIO MECTHBIX TMAPABINYECKUX COMPOTUBICHUN U CHII TPEHUS MEXKIY
MOJBUKHBIMU JETAISIMU U )KUAKOCTBIO.

Otinune Hacoca OT TMAPOMOTOpA, C ITOW TOYKM 3pEHUs, 3aKJII0YaeTCs B TOM, YTO JUIS
OIpEeJIEJIEHUs] MEXaHUUYECKUX MTOTEPh B HACOCE TEOPETHUECKYI0 MOIIHOCTh BBIUYUTAIOT U3 MOLUIHOCTH Ha

BaJIy HaCOCa, a B MOTOPC MOIIHOCTh Ha BBIXOJAHOM BaJly BBIYUTAIOT U3 TeOpeTI/I‘{eCKOﬁ €ro MOIIIHOCTH.

T'uopomexanuueckuii KII/] ruipoMallliH pacCYUTBIBAIOT IIPU UCTIBITAHNH:

_ Nmeop.HaCOCa _ VoAp (413) n"’t""lomopa _ Mu3.w.,uomopa _ 27Z-Mu34¢4.womopa (414)

n,\riAHaC()CLI - N M 272- M - I/oAp

6x.nacoca wsm.nacoca meop.somopa
rae — My;, - U3BMEPEHHBIN Bpalllalouii MOMEHT.
3aBucumocts rupoMexannueckoro KIIJ/I ot yactoTs! BpalieHus npuBeaeHa Ha puc. 3,2, T.
[Torepu noodauu nacoca xapakrepusyrorcsi 00vémuvim KII/] 1,, 01 KOTOPHIM MOHUMAETCS
OTHOIIeHHE (PaKTUUECKOH MMOJa4d HACOCa, N3MEPEHHOW MPH OTPE/ICICHHBIX 3HAUYCHUSIX JAaBICHHUS Ha

BBIXOJAEC, BA3KOCTH pa60qel71 KUJIKOCTHU U IPOYHUX IMapaMETpax, BIHUAONINX Ha 00BEMHEBIE IOTEepH, K €ro

TEOPETUYECKON IoJayue:

Q(])
== 4.15
770 Qm ( )

C yBenu4eHHEM JaBlIEHUs] Ha BBIXOZE NMPHU MOCTOSHHOW yacToTe BpamieHus: o0bEMHbI KITJ]

Hacoca yMeHblaercs. J[Jisi HopIuIHeBbIX HACOCOB, MPUMEHSIEMBIX B THAPOIIPUBOIAX 1,=0,96...0,98.



[Ipu nprueMo-caTOYHBIX UCHIBITAHUSX JIOMycKaeTcs paccuuThiBaTh 00bEMHBIN KIIJ] Hacoca mo

dbopmyie
- (4.16)
0,
rre QOuon - I3MEPEHHAS [T0J1a4a HACOCa ITPU HOMHHAIBHOM JIaBJICHUH Ha BBIXOZE HAcocCa;

Q, - U3MEpeHHas Toja4a Hacoca MPU MUHUMAJILHO BO3MOXKHOM JIaBJICHWU Ha BBIXOJE HAacoca
(mpu pexuMe XOJIOCTOro X0J1a) (3HaUEHUs MOJa4l Hacoca JIOJDKHBI OBITh 003aTeNbHO MPUBEACHBI K
OJIMHAKOBOM YacTOTE BpallleHus).

OO0beMHbIe MOTepU (YTEUKU KHUAKOCTH) TUAPOMOTOPAa COOTBETCTBEHHO YMEHBIIAIOT YHUCIO
000pPOTOB IO CPABHEHUIO C PACUETHBIM, MO3TOMY o00vemuwiii KII/] zudpomomopa mipencTaBisieT
co001 OTHOLICHNE TEOPETUUECKOr0 00BEMa KUIAKOCTH O yomopa= VoM, TOABOJUMOIO K €ro pabodum

3JIEMEHTAaM B €IUHUILy BPEMEHH K (aKTUIECKU MoAaBaeMoMy 00beMy Oy vomopa :

Qm momopa
n = et (4.17)
O.Momopa Q(b..womopa
[IpuHuMas BO BHUMaHUE, YTO
Qm‘ { =Q’7"’ { _AQ Y (4'18)
r1e AQyomopa ~-OOBEMHBIE TOTEPH B TUIPOMOTOPE, MOXKHO HAINUCATh
AQ momopa
n =] —— (4.19)
o.momopa Q
¢.momopa

OObemHbIe TOTEPH (YTEUKU JKUAKOCTH) B THAPOMOTOPE OTJIMYAIOTCS OT yTEUEK B HACOCE TEM,
YTO MOTEPH, 0OYCIIOBIEHHBIE HE03aIIOJHEHUEM KUAKOCThIO pa0OUUX KamMep, B MOTOpE MPaKTUYECKU

OTCYTCTBYIOT.

Honnovui  KIIJ  eudopomawunvl  npedcmasisiem cobol npouzgedeHue uopasiuieckozo,

Mexanuueckoeo u 0ovémnozo KIIJ/[

Ap N, O, N
_ — i — 661X 4.20
77 772 77/” 770 pi Ngx Qm Nex ( )

Ha puc43, a) wu ©06) npuBedeHbl NPUHIMIUAIBHBIE TpadUKd  3aBUCUMOCTH
IIPOM3BOJUTENBPHOCTH Hacoca OT 4ucia OOOpPOTOB N M Mepenaja AaBlIeHUs Ap Ui CllydaeB
OTCYTCTBHSI yCIIOBHBIX YTE€YEK U TaKOM JKECTKOCTH KOHCTPYKILUI Hacoca, MpU KOTOPOIl 3a30pbl HpuU

IIOBBIIICHUWHN AABJICHUS HE U3MCHAKOTCA.
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Puc.4.3. O6pEmMHBIC XapaKTEepUCTUKH HacOca

[Tpu moBbIIIIeHNH Tiepernana AaBieHUs (aKTUYecKas MPOM3BOAUTEIHHOCTh TaKOro Hacoca Qy
MOHMKAETCS MIPAKTUUECKH JINHEHHO. B COOTBETCTBUM C 3TUM JIMHEHHON OyAeT TakKe 3aBUCUMOCTh OT
A p BeTWYHMHBI yTeUeK KUAKOCTH A Q, 00yCIOBICHHBIX mepenaaoM naBieHus. C Apyroil CTOPOHHI,
TaK Kak 3a30pbl IPU U3MEHEHUHU 000POTOB MPAKTUYECKU OCTOSIHHBI U, KPOME TOT'0, CKOPOCTh TEUEHHS
KHUIKOCTH 4epe3 3a30pbl (CKOPOCTh YTEUEK KHUJIKOCTH) 3HAYUTEIHHO OOJBIIE CKOPOCTH CKOJB3SIIUX
nap, obpasyromux pabodue 3a30pbl, BEJIMYMHA YTEUYEK XHUAKOCTU dYepe3 3a30pbl A Q; moyTtu He
3aBHCHT OT YHCJia 000pOTOB HacocoB (cM. puc.4.3, a). [Ipu yucimax o00pOTOB, MEHBIITUX M, HACOC HE
OyZIeT pa3BuBaTh TpeOyeMoro nepenaaa JaBICHUS.

[Ipn moBBIIEHWH YWCIa OOOPOTOB Bajla HAcOCa MPOMOPIMOHATBHO YBEITHYHUBACTCS
KOJIMYECTBO JKUAKOCTH, TMPOXOASAIIEH uepe3 TMOABOIAIINE KaHadbl M y3€ld paclpelesieHus, a
CJIeIOBATEIIbHO, COOTBETCTBEHHO YBEJIMYMBACTCS COMPOTHUBIICHHE (MMOTepu Haropa). O4eBUIHO, TIPU
MOCTOSIHHOM JIaBJICHUM KUJKOCTH HAa BXOAE B HACOC MOXXET OBITh JOCTHTHYTO TaKO€ KPUTHYECKOE
9HUCII0 00OpPOTOB, TIPH KOTOPOM B HACOC HE OYJET MOCTymaTh NMPH JaHHOM JaBJICHUH HAa BXOJE
TpebyemMoe Ui 3aroNHEeHUs pabounx Kamep KOJIMYECTBO KHUAKOCTU M MPH JabHEHIIEM MOBBIIICHUN
yucia 000pOTOB MPOU3BOIUTEIHLHOCTh HacOCAa HE OYJET MOBBIMIATHCA WU OyJET Na)Ke CHUXKATHCS.
[Tpu yncnaax 060POTOB BhIIIE HEKOTOPOTO KPUTHUECKOTO 3HAYEHUS HACOC pabOTaeT B KaBUTALIMOHHOM
pexuMe (B peKuMe TOIOAaHUs).

N3menenne ob6wémHoro KIIJ] Hacoca mpakTUYecKd HAXOAWUTCS B MPSAMON 3aBUCUMOCTH OT
nepenaga nasieHus (cm.puc.4.3. B). [lockonpky TeopeTnyeckas MPOU3BOAUTEIBHOCTh Hacoca IMpHU
OECKaBUTAIIMOHHOM pEXHME BCACHIBAaHUS MPSMO MPOMOPIHOHATIBHA YHCIY €ro OOOpPOTOB [CM.
BbIpaxkeHue (4.1)], a aOconoTHas BEJIWYMHA yTEUEK >KUJIKOCTH MPHU HPUHATHIX YCIOBUSX 3aBUCHT

JIMIIb OT IIepenajia HAaBJICHUA KXUAKOCTH U IMPAKTUYCCKU HE 3aBUCUT OT YHCIIa O60pOTOB Hacoca,



OOBEMHBIN K. II. J., HACOCAa C yBEIMYCHHUEM YHCIa 00OPOTOB B HEKOTOPHIX IpEJENax, B KOTOPBIX
coOmroaeTcs OecKaBUTAIIMOHHBIN pexXuM paboThl, oBbiIaercs (puc. 4.3, 1).

Opnrako momoOHOe moBkimieHUe oOBeMHOro KIIJ[ w mpow3BOAMTENBHOCTH Hacoca OyneT
MPOUCXOIUTH JIUILB A0 ONpPEICIIEHHBIX 3HAYCHUH 000pOTOB, MPU KOTOPBIX YTEUKU , 0OYCIIOBIEHHbIE
HEeJ03aMoJIHeHHEM pabouux KaMmep Hacoca, OTCYTCTBYIOT WJIM CTOJb Majbl, YTO OLLyTHMO HE
U3MEHSIOT MPOU3BOAUTENBHOCTH Hacoca. [Ipu Gosee BBICOKMX uyucCiax 00OpOTOB YCIIOBHBIE YTEUKU
CTaHyT NpPEBAJUPOBATH HAJ OCHOBHBIMM, M IIOCKOJIbKY C YBEJIMYEHHEM 4HcCIa OOOpPOTOB OHU
OTHOCHUTENIBHO BO3PACTalOT, TO OOBEMHBIM K. M. I IpU 3TOM MOHMWXKaeTcs. [loHmkeHne oObeMHOro
KIIJ, HabmogaeMoe mpy MOBBIIIEHHHA 000pOTOB 00YCIOBICHO 0OBEMHBIMU MOTEPSIMU Ha BCACHIBAHUN
(xaBuranueit). Jlo oboporoB n, BenuunHa KIIJI. onpenensercs yTeukamu yepes 3a30p B pe3yjbTare
nepemnaja aaieHus. O4eBUIHO, ONTUMAIBHBIM JIMAlla30HOM YHCel 000POTOB B ATOM CIIydae SIBISIETCS
JUana3oH OT N J10 Ny.

Obpamumocmb- TPUTOJHOCTb MAIIMHBI A7 pabOThl Kak B KadyecTBE Hacoca, TaK U
rugpomoropa. Ilockonbky I'M - ycTpoicTBO, mpeoOpasyloliee  MEXaHWYECKYI0 HHEpPTUI0 B
TMJPABINYECKYI0 U Haobopom, To Teopernuecku I'M oOpaTuMbl. HO U3 33 KOHCTPYKTHBHOI'O
UCTIONTHEHUST 3TO He Bcerma Ttak: K HeoOpatuMbiM oTHOCcsATcs ™M ¢ camoaeiCTBYROIIUMU
pacrpeeNnuTeNIbHBIMU KJIallaHaMH, a TaK K€ aBTOMATUYECKHE HAcOChl MEPEMEHHOM Mmojauu (Korzaa
CHTHAJI JIaBJICHUS HA BBIXOJIE YIPaBISIET nojaaveii). B OonpmmHCTBE ke ciyyaeB 00bEMHBIE HACOCHI U
THJIPOMOTOPBl OECKIIAIaHHOTO JIEHCTBHS SABIAIOTCS OOpaTUMbBIMM MAalIMHAMH, YTO IO3BOJISIET
NpUMEHSATH 0e3 Kakoi J100 T0paboTKH MIIM MEPEMOHTaXKa B KAUECTBE HACOCA U MOTOpPa OJIHY H Ty K€
MAalIvHy.

OpHOM U3 XapaKTEpUCTHK HAcoca SIBISETCS 6AKYYMMEMPUYECKAS 6bICOMA 6CACHIGAHUS,
orpejenseMasi Kak BbICOTa BCachbIBaHMs, IIPU KOTOPOi o0ecrnieunBaeTcs paboTa Hacoca 06e3 U3MEHEHUs
OCHOBHBIX TEXHUUYECKUX MOKa3aTeNel U BBIUUCIISIETCS B OOIIEM CIy4yae MO BBIPAKEHUIO (CYILIECTBEHHO
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TE  Po- JaBICHUE OKPYXKAIOIIEH cpeibl;
Pex- TaBIICHUE HA BXOJI€ B HACOC;
P-TUTIOTHOCTD YKUIKOU CPEIIBI;
Ug- CKOPOCTD KHUIKOU CpeJibl Ha BXOJIE B HACOC;

g-yCKOpEeHHEe MaJeHUs



