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The research results of the axial forces of the rotor and automatic settings

BBenenue

PazButne TPaHCHOPTHOM,
SHEPreTHYECKOM, METaJUTyprHYECKOM,
HepTAHOI " IPYTHUX oTpacnen
MIPOMBIIIJIEHHOCTH OOECHeunBaeTcs 3a CueT
IIPUMEHEHHUSI  HOBBIX  THUIIOB  HAacOCOB

IIUPOKOTO JMama3oHa ToJaa4 W JaBJICHHM,
HanboJyiee pacrpoOCTPaHEHHBIMU W3 KOTOPBIX
SBIISIIOTCS ~ IIEHTPOOEKHBIE  CEKIIMOHHBIE
Hacockl. MHTeHcHdUKanus MPOU3BOACTBA M
MOSIBJICHUE HOBBIX TEXHOJIOTHYECKHX
MPOIIECCOB  MPEAyCMAaTPUBACT  CO3JAaHHUE
caMoro COBPEMEHHOTO 000pyI0BaHMsl,
KOTOpOE OBl COOTBETCTBOBAJIO
MEXKTyHapOJHBIM CTaHJapTaM. B
COBPEMEHHBIX IEHTPOOEIKHBIX CEKIIMOHHBIX
Hacocax CyMMapHast oceBas cHIIa,
JEHCTBYIOIAs Ha POTOP M BOCIPUHUMAaEeMas
ornopamu, umeet nopsaaok ot 150 nqo 480 xH.
VYpaBHOBEIIMBAaHUE TaKUX YCUJIHMH Tpedyer

CO3JaHUA CJIOYKHBIX KOHCTPYKIUI
YPaBHOBEUIUBAIOIINX YCTPOMCTB u
3HAYUTENBHBIX TOTEPh OSHEPrUu TMpPU HUX
(GYHKIIMOHUPOBAHHH.

OceBble CHIIBL, JEWCTBYIOILIUE HAa POTOP,
BOCIIPUHUMAIOTCA  PAa3rpy304YHOM MATOM -

ABTOMATUYECKUM YPaBHOBEIINBAOLIUM
ycrpoiictBoM (AVYY), KOTOpoe BBINOTHSIOT
GYHKIIMM ~ YIOPHOTO  THAPOCTATUYECKOTO

MOJIIMIIHUKA M KOHIEBOTO YIUIOTHEHHUS C
ABTOMAaTUYECKH PEryIupyeMbIM TOPLIOBBIM
3a30poM. PaboTa Takux ycTpoICTB OCHOBaHa
Ha TOJJIEp’KaHUM Ha BCEX PEXHMax paboThI
Hacoca rapaHTUPOBAHHOIO TOPLIOBOTO 3a30pa

MEXKIYy HecymuMmHu »3ieMeHtamu AVYY, B
3aBHCUMOCTHU oT BEJIMYNHBI
ypaBHOBeIMBarOUEel cuibl. Ha wu3meHeHune
BEJIMYMHBI TOPLIOBOTO 3a30pa AYY u pacxona
BIIMSIET  CIIydallHO€ HM3MEHEHHWE  MHOTHMX
(GU3HYECKUX U TEOMETPHUECKHUX MTapaMeTPOB.

eab padoTbI

Onpenenenne (HaKTHIECKON BEITHMYNHBI
OCEBOM CHJIBI, JCHCTBYIOLIEHM Ha pOTOP
OCHOBHBIX THUIIOB CEKIIMOHHBIX HAaCOCOB,
UCCIIEJIOBAaHNE  3aBUCUMOCTH  MapaMeTpoB
AYY or pexumMoB uX pabOThl W YHKCIa
CTYIIEHEH.

OcHOBHOI MaTepuaJl

Uccnenosanus AVY CEepUMHBIX
CEKIIMOHHBIX HAacOCOB B IPOMBIIICHHBIX
YCIOBUSAX MOKa3au, 4TO IS

COBEPUICHCTBOBAHUS TUAPONIATHI U METOJOB
€€ IPOEKTHOIO0 pPACYeTa Ba)KHBIM SBISAETCS
OIpENICIICHNE s KaXXIou THUIIOBOM
KOHCTPYKUUU AVYY Takux napameTrpos, Kak: -
BEIIMYNHA OCEBOM CHUIIBIL, JEHUCTBYIOLIEH Ha
POTOP CEKIIMOHHOI'O0 HACcOCa, B 3aBUCUMOCTH
OT  paboyero  JaBJIEHUs  MAaIIUHBIL, -
3aBUCUMOCTb TOpLOBOro 3azopa AVY ot
BEIIMYUHBl YPAaBHOBEIIMBAIOLIEH CHIBIL, -
BEJIMYNHA MAKCUMAJIILHON I'PY30II0AbEMHOCTH
AVY 1npu  MHUHUMaIbHO  JOIYyCTUMOM
TOPLIOBOM 3a30p€; BEIWYMHA pacxoja 4depes
AVY BO BceM UHTEpBAIE HW3MEHEHUS
TOPLOBOTO 3a30pa; - pasMepsl U ¢opma
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COTIPSDKEHUS nerasnei (TmameTpsl,
HKCIIEHTPUCUTET, IEPEKOCHI U Jp.).
DKcrepuMeHTallbHbIE  J1a00paTOpHBIE
HCCIIEN0BaHUA XapaKTEPUCTUK AAY
cexkunonnoro Hacoca IHHC 60 mokazamu [1],
9T0  (aKTHUYecKas BEIMYMHA TOPLIOBOTO

3azopa Ng MeXIy JMCKOM U MOANSTHAKOM
npumepHo Ha 40 % MeHbIIE pacuyeTHOro

snauenus N2, KoTopoe 3ajaeTcs Npu pacyere
KOHCTPYKTHUBHBIX IapameTpoB 3TOrO
ycTpoiicTBa. lIpoBeneHHbIE B paMKax 3THUX
HCCIEA0OBAaHUN TOYHBIE W3MEPEHHsI OCEBOU
CWJIBI POTOpPA MO3BOJWIA YCTaHOBUTh, YTO
MIPUYMHON OTMEUYEHHOM pa3HULbl 3HAYCHUI

hZ.qb n hZ.p ABJISICTCA OTJIIMYUC MMPUHUMACMOTI'0
PacYeTHOTO 3HAYCHHS OCEBOM CHIBI [, OT

daxtnueckoro 7, mpuuem mms  pacdera
pa3MepoB JieTanen AAY HacoCOB
UCTIONb3yeTcsT HEOOOCHOBAaHHO 3aHW)KEHHBIC
3HAYEHUS OCEBOM CHUIIBI.

'maponrHaMHUYECKYI0O OCEBYIO  CHITY,
JEUCTBYIONIYIO Ha  pOTOp  Hacoca B
pe3yibTaTe HEPaBHOMEPHOTO pacIpeieICHuUs
JaBIICHUS] JKHJIKOCTH B OOKOBBIX KaMmepax
pabouero KoJieca, AKCTIEPUMEHTAIBHO
OTIPENETISIOT IBYMSI CITOCOOaMMU:

a) muddepeHITnaTbHBIM (110 U3MEPEHHUIO
pacrpenesieHil CTaTHYeCKOTO JaBJICHUS U
CKOpPOCTH JKHJIKOCTH, BO3JICHCTBYIOIIECH Ha
OOKOBYIO TOBEPXHOCTh PabOUMX KOJIEC WIIH
Ha pa3rpy304HbIN JTUCK);

0) MHTETpabHBIM (HETIOCPEACTBEHHBIM
WU3MEPCHUEM OCEBOW CHIIBI JTMHAMOMETPOM
WIA UHBIM CHJIOBBIM DJIEMEHTOM).

OCHOBHBIMHU TPYAHOCTSMHU npu
mupdepeHInaTbHOM — CIOCO0e  M3MEPEHHS
JCUCTBYIOIICH Ha POTOP HAcOCa OCEBOW CHJIBI
SIBIISICTCSI HEOOXOJMMOCTh BBITIOJHCHUSI B
KopIryce Hacoca 00JIBIIIOTO qrcia
THJIPABIIMYECKUX  KAaHAIOB Uil OTOOpa
JABJICHUS, a TAKXKE UCTIOJIb30BaHUE OOJIBIIOTO
Yyucjia  MaHOMETPOB  WJIM  CHEIHATBHBIX
YCTPOMCTB sl TOJAKIIOYEHHUS KaHAJIoOB K
OolHOMY TIpUOOpYy, CJIOXKHOCTb O0O0OpabOTKH
6osbIoro oobeMa usmepenuid. OnpeneneHue
OCEBOW CHJIBI TIO PACHpPECIICHUIO JTaBJICHHUS,
BO3JICHCTBYIONIETO HAa  Pa3rpy30YHBbIN JHUCK
(tak  0OBIYHO ee  ONpeieisiioT B
MIPOMBIIICHHBIX YCTIOBUSX), TpeOyeT

MEHBILIEr0 YHWClIa TOYEeK OTOOpa JaBICHHH,
OJIHAKO HEJOCTAaTKOM B 3TOM CIIy4ae sIBJISAETCS
3HauuTeNbHas (He MeHee 15 %) morpemHocTsb
U3MEpEHusl. 310 00yCIIOBJIEHO
MEXaHUYECKUM KOHTAKTOM HEIOJBHKHOIO U
Bpamarouierocss koisiergr AAY, npuuem 1o
Mepe pocTa OCEBOM CWJIBI M3-3a H3HOCA
YIUIOTHEHH 3Ta MOTPEUIHOCTh BO3PACTAET.

[TpeumymiecTBoM UHTETPAJIbHOTO
MeToaa ABJISIETCS HEIIOCPEICTBEHHOE
U3MEpPEHUE BEITUYMHBI OCEBOM CHJIbI, HO MPHU
€ro HCHOJb30BaHUM B MHOTOCTYINEHYAThIX
Hacocax c YpaBHOBEUINBAIOLIIMHI
yCTpOMCTBAaMM  THJPOCTATHUECKOTO  THUIA
BO3HUKAIOT TPYJIHOCTH, OOYCIIOBJIEHHBIE TEM,
YTO OCEBasl CHJIa BO3HUKAET BHYTPHU CAMOTO
pPOTOpa M HE NepeNaAeTCs HEMOCPEICTBEHHO OT
HEro Ha MOJUIMIHHUKOBBIE OMopbl. OOUH U3
MPUMEHSIEMBIX CIIOCOOOB HM3MEpPEHUs] OCEBOM
CHUJIBl B OTOM CiIy4yae COCTOMT B CO3/IaHUH
JIOTIOJTHUTEIbHOW MOJAIIMITHUKOBOW  OMOPHI
JUIsL BOCHIPUATHS JEUCTBYIOLIEH Ha pOTOP
OCEBOM Harpy3KH, 4epe3 KOTOPYIO MOCIEIHSSA
nepeaaeTcs Ha CUJIOM3MEPUTENBHOE
YCTPOMCTBO.

KoHKpeTHBIMU NTpUMEpamMu peanu3aiun
TAHHOTO crocoba  SIBISIIOTCS  CIEAYIOIIHE
KMHEMATUYECKUE CXEMBI:

a) TMOJUIUIHUK - TPOMEXKYTOUYHBIH
3JIEMEHT - CWJIOBOM JUHAMOMETD;

0) MNOMIMIHUK - TPOMEKYTOUHBIN
3JEMEHT - THUAPABIWYECKHM TOpUIEHb -
MaHOMETD;

B) TNOJIIMIIHUK - TPOMEXKYTOUYHBIH
3JIEMEHT — pbluar - CUJIOBas TeH300aKa.

Hapsany ¢ npoctotoii KOHCTPYKLMHU
MEePEUYUCIEHHBIX CXEM, Majou
TPYAOEMKOCTBIO SKCIIEPUMEHTAIBHBIX PadoT,
IIPOBE/ICHHE MU3MEpEHU TpeOyer
BBIKJITIIOYEHHSI U3 PabOThl THIPABIMYECKOTO
pasrpy304HOro YCTPOMCTBA, YTO
CONPOBOXKIAECTCA M3MEHEHUEM IapaMeTpOB
Hacoca (Hamopa, MomHoctH, KIII), a Taxxke
caMOil 0CeBOM CWJIBI U3-3a HM3MEHEHUS
BEJIMYMHBI PAJUATIBHBIX MPOTEYEK B OOKOBOM
Kamepe  paboyero  Kkoijeca  IocleaHeil
CTyneHu. Bce 3T HEZOCTaTKH MCKIIOYAIOTCA
OpyY  TEH30METPUPOBAaHMM  OJHOW W3
Harpy’>kKCHHBIX ~ OCEBOM  CHIIOM  JeTrajneit
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poropa. OCHOBHas TPYAHOCTb IIPU 3TOM
3aKIII0YaeTcsi B Iepenade 0e3 HCKaKEeHUiH
IIOJIyUEHHOTO CUTHaJIa C Bpalllalollerocs Bajaa
Ha peructpupyromuii npudop. Ilpumenenue
CHEIMAILHOTO TOKOCHEMHOT'O YCTpOMCTBA [2]
MIO3BOJIMJIO Pa3pelIuTh 3Ty MpodieMy U ¢
BBICOKOW  TOYHOCTBIO  3KCIIEPUMEHTAJIBHO
onpenenuTh (aKTHUECKOE 3HAUYCHHE OCEBOM
CHJIBI CEKI[TMOHHOT'O Hacoca.

WN3mepenue  oceBoil  cuibl  ObLIO
BBINIOJIHEHO Ha cepuitHoM Hacoce IIHC 60-
132 ¢ nomompio  JAHOPATIOMUHUEBOMN
HAarpy>kaeMou BTYJIKM C TEH30PE3UCTOpPAMH,
YCTaHOBJIEHHOW Ha Bally poTopa MEXIy
JUCKOM  Dasrpy3kM UM Tallkol poTtopa.
[lepenaua curHasia OT TEH30JaTYUKOB Ha
BTYJIKE K YCWIHTENIIO HPOU3BOJMIACE C
MOMOIIBI0 TOKOCheMHHKA. [[1s1 obecrieuenus
JOCTaTOYHOM YYyBCTBUTEJIBHOCTH pa3Mepbl
BTYJIKH BBIOpaHbl W3 YCIOBUS 00O€CIeYeHUs
HanpspkeHud cxatus He menee 0,015...0,02
[Tla npm  MakcUMalbHOW  BEIUYHMHE
u3MepseMoit CHJIBI (OpHEHTHPOBOYHO
npunsatoir 20 kH). [IpumeHnenne B kauecTBe
MaTepuaia JIOPaTIOMHHHSA I03BOJIMIO Oe3
YMEHBUICHHUS YYBCTBUTEIBHOCTH YBEIUYUTh
M0 CPAaBHEHMIO C BTYJIKOW W3 YIJIEPOIUCTOU
cTajnu pabodee CeYeHUE CHIOU3MEPUTEIbHOMN
JeTald M TeM CcaMblM — TIIOBBICUTH €€
YCTOMUUBOCTB Ha CXKaTHE.

N3mepenne  oceBoi  cwibl  IpH
MUHUMaJIbHON BEJIMYUHE paIuanbHbIX
3a30pOB  IIEJIEBBIX YIUIOTHEHUH paboumx
KoJiec, paBHOH 0,3 MM, ObLIO BBITIOJTHEHO TIPH
pa3IUYHBIX OCEBBIX IOJIOKEHHUSX PpOTOpPE
Hacoca. CMmelieHust poTopa BHepea M Hazal
OT PaBHOBECHOIO IOJIOKEHMS Ha 2...3 MM He
IPUBOJAMIM K  3aMETHOMY  H3MEHEHUIO
HaIllOpHOM XapaKTepUCTUKU M OCEBOM CHIIBL.
IIpu cmeniennu poropa Bepesa Ha 5 MM (T.€.
IIPU OCTAaTOYHOM LIMpUHE nepenHeil 60KoBOH
Kamepbsl He Oomee 1 ™M) HabmIOAANTOCH
yBennueHue oceBo cuibl 10 4%. Ilpnm

mUprHEe OOKOBOM KaMephl, MPUMBIKAIOMIECH K
BENyIlIEMY AHUCKY, paBHOU He Ooinee 1,0 mm,
npoucxoquiio  cHmwkenue (Ha  4...5%)
BEJIMYMHBI JEUCTBYIOIIEH Ha POTOP OCEBOMU
CHUJIBI.

Jis onpeneneHus BIUSHUS W3MEHEHHS
BEJIMYMHBI 3230pOB B ILEJIEBHIX YIJIOTHEHHSIX
pabounx KOJeC Ha OCEBYIO CHIy ObLIO
IPOBEJCHO H3MEpPEHUE MapaMeTpoB IIpH
HavaiabHOM 3a3ope 0,30 MM M pacTOUYEHHBIX
mo 0,6 m 1,0 MM 3azopax. Pesynbrarsl
IKCTIEPUMEHTATBHBIX WCCIIeIOBaHUI
npejacTaBieHbl Ha pucyHkax 1 wu 2. Kak
clenyer u3 rpaduka (puc. 1),
NPEJCTaBISIIOIIEr0  COOOM  3aBUCHUMOCTD
(aktraeckoit oceBoit cmisl 1y OT Hamopa

nacoca H, ysenmuuenue 3azopa ot 0,3 MM 10
,OO MM B IIENEBBIX YIUIOTHEHHUSX MPHUBOIUT
MOYTH K JBYKPAaTHOMY POCTY OCEBOM CHIIBI,
pu4YeM CHIDKEHHE HaIropHOU
XapaKTEePUCTHKA B €€ pabodeil dYacTh
cocrasinser Beero 10...12 % (puc. 2). Ha puc.
1 (kpuBas 1) BBIIEICHO pacuyeTHOE 3HAYCHUE

oceBoi cuibl 1), , moyydeHHoe o popmyJie
A.A.Jlomakuna |[3] JJIS  HOMHHAJIBHOTO
pexuma paborsl Hacoca [IHC 60-132. Ero
3Ha4YeHue cocrapisier 6,15 kH, uro npumepHo
Ha 40% meHblie, 4yeM (pakTHuecKas BeTUYHHA
OCEBOM CWJIBI MpU HAyYaJbHBIX 3a30pax B
HIeJIeBbIX YIUIOTHEHUIX pabouux kosec. [Ipu
3TOM, cienyer OTMETUTB, 4TO
O0OyCIIOBJICHHBIE ~ W3HOCOM B  IIpolecce
JKCIUTyaTaluu  (aKkTUYECKH  pauaibHBIHI
3a30p MOXXET JIOCTHraTh OOJIBIIMX 3HAYEHUH,
YEeM YCTAHOBJICHHBIA JUIsl  MCCIIEIOBAHUS
MakcUMaibHbIH 3a30p — 1,0 mMm. Tak,
3HAQUEHUS PaJUAIBHBIX 3a30pPOB  ILEJIEBBIX
yIJIOTHEHUH pabounx kojec HacocoB L[HC
300, moctynarouMx Ha PEMOHT, COCTaBIISIOT
1,05...1,25 mm.
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Puc. 1. - 3aBucumocTb oceBoit cuibl 7o, nerctByromei Ha potop Hacoca [THC 60-132 ot Hanopa
H: 1- pacueTHble 3HaUEHUS ITPU 3a30pax B LIEJIEBBIX YINIOTHEHUAX pabounx koisec 0,3 mm (7, —
st Haropa 132 M, COOTBETCTBYIOIIETO PEXUMY C HOMUHAIIBHBIMU ITapaMmeTpamn); 2, 3,4 —
HKCIEPUMEHTAJIbHBIC 3HAUYEHUS, ITOJIyYCHHBIC TP 3a30PaX B YINIOTHEHUAX COOTBETCTBEHHO 0,3,
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Puc 2. - I3MeHeHue HanopHbIX XapakTEPUCTUK Hacoca (Kpusble 1, 2, 3 - COOTBETCTBEHHO IIPH
3a3opax B ymiotHeHusx 0,3, 0,6 u 1,0 mm) u oceBoii cuinbl potopa (Kpusbie 4, 5 u 6 —
COOTBETCTBEHHO Npu 3a3opax 0,3, 0,6 u 1,0 Mm) B paGouem uHTepBane nojgad ot 45 1o 80 m3/u
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Jlns ompeneneHuss TpaHULl HAACKHOTO
ucroiap30Banust AAY CEKIIMOHHBIX HAaCOCOB

BBINOJIHEHA, c y4eToM MOJIYYEHHBIX
pacyeTHbIX 3aBUCHUMOCTel [4, 5], olleHKa
ypaBHOBeIIMBaOmeld  oceBoil  cumsl

JEUCTBYIOLIEM Ha JUCK, pacxoJa uepes
rugponsaty ( wu koddpouimenta mnepenana
JaBJICHUA ﬁ, B 3aBHUCHMOCTU OT TOpPHOBOI'O
3a3opa h2 MEXy KOJIbLIAMU TUAPOIIATHL:

F= Ao | R (0" +o+1)-3R?| (1)

B dopmynax (1), (2), (3), (4) u (5)
Ap — nmonuelit  mepenan
JIaBJICHHUsI HA Pa3rpy304HOM ycrpoiictse; Ap)

0003HAYEHBI:

— Iepemnaj JaBleHHs B TOpLOBOM memm; Ry,
R1, — Hapyxnplii ¥ BHYTpEHHMI paJHyChI
KOJBLCBOM 4YacTH JUCKa THIAPOIATBI, () —
rnapamerp, XapaKTepU3 YOI
OTHOCHUTEJIBHYKO JUIMHY KOJIBLIEBOM 4acTH
macka, @ =R1/R2; Ro, l1 - coorserctBenno
Hapy>XHbII pajnyC ¥ JUIMHA [WIAHIPUYECKON

apoccemupytomeii  Brymkm;  hi,  hy  —
COOTBETCTBEHHO  pPaJMalbHBIA  3a30p B
q= 2R ho |3 Ap (2) IUHTHHIpHiECKOM JIPOCCENUPYIONIEM
2'2f s, YIUIOTHEHMH W TOPIOBBIA  3a30p MEXIY
KOJIbaMH THUAPOIIATHI, 8:2, 8:16)6, Z:26)6 -
A 1 K02 PHUIMEHTHI TOTEPh B TOPIIOBON MIEICBOM
B = P2 _ (3) 3a30pe UM COOTBETCTBCHHO Ha BXOJe B
Ap Lo+ /117|1 LMTMHIPUYECKHI ¥ TOPLOBBIH 3a30p; A1, A2 —
1 e 2h ¢° R22h22 KO>(Q(HUIMEHTHl  TUAPABIMYECKOTO  TPEHUS
+ 4/2 R ZhlZ HWIMHAPUYECKON M TOPIIOBOM IIENH; T, —
0 3HAYEHUE OCEBOW CHJIbI, JEHCTBYIOIIEH Ha
poTop Hacoca B pacueTHOM pexume. Jlis
&=, +¢,2 +(1_¢)¢)@ (4) PACUCTOB IPHHSATO [3]: 41 = 0,04, A2 = 0,06,
2h, Crox =1,40, (26 = 0,20.
F=T, (5)
Tabmuma 1.
Tapamerpb! Tumn Hacoca
(s pexxrMa HOMHHATBHBIX L{HC 300- ﬁlgf ]é[o}(I)(-j L{HCLLI 300/ A5]é[gl_c
TOZ 1 HATOPa Hacoca) 120...600 | g5 425 | 160...880 | 10809 1 185 1000
Hapysxcubiii pazuyc kobita 142,5 117,5 180,0 1475 190,0
TUAPOIATH R2 , MM
Bryrperinit pamyc konbua 112,5 95,0 140,0 111,5 150,0
TUAPOIATHI R1 , MM
HapyxHsb1ii paguyc
UUAITMHIPUYECKOU 62,5 50,0 75,0 62,5 80,0
(mpoccenupyroLieit) BTYIKH, MM
ﬁ;“a wamApuaecko mem 1, | 454 90,0 158,0 111,0 172,0
CpenHuii paguanbHbIN 330D
MEHLY JPOCCETIPYIOTCH 0,25 0,22 0,5 0,24 0,52
BTYJIKOW W BTYJIKOI pa3rpy3ku
h1 , Mm

CoopHuk HayuynbIix TpyaoB JOHUNKT, 2017 Ne 45

36




HNOJBHUKHOM COCTAB XKEJE3HBIX JOPOI'

OceBas cuiia, AelCTBYIOIIAs Ha
porop 7, , kH:

- 1151 10-Tv cTyneH4aToro
Hacoca

- 7151 2-X CTYMEHYaTOTO Hacoca

1191
30,6

53,2
15,0

228,5
57,5

174,0
44,8

264,6
66,6

Koaddunument perynupoBanust
neperaja 1aBaeHus [

- 1151 10-TM cTyneH4aToro
Hacoca

- U151 2-X CTYNEHYaTOTO Hacoca

0,59
0,86

0,55
0,83

0,49
0,72

0,56
0,82

0,52
0,74

Pacxon npoccenupyemoit
XKUJKOCTH Yepe3 THAPoTATy ( ,
M3/

- 1151 10-TM CTyneH4aToro
Hacoca

- U151 2-X CTYMEHYaTOTO Hacoca

8,4
35

4,32
1,92

7,92
3,5

19,3
8,68

17,4
7,30

@akTHUYECKHUI TOPLOBBIH 3a30D
MEKTy KOJIbIIAMHU THAPOIISATHI N
MM:

- it 10-Ti cTynmeH4yaToro
Hacoca

- UIs 2-X CTYNIEHYaToOTro Hacoca

0,110
0,061

0,081
0,052

0,125
0,09

0,092
0,063

0,132
0,10

Pacuetnas BenumuuHa 3a3opa
MEXY KOJbLAMH THAPOTISATHI Ny
st 10-TH cTynmeH4aToro Hacoca,
MM: (KOHCTPYKTOPCKHH pacuer B
PacYETHO-TIOSICHUTEILHO U
3aMMcKe 3aB0/1a-U3rOTOBUTEIS)

0,125

0,12 0,14 0,14 0,15

MakcumanbsHas
rPy30MO0AbEMHOCTD THUIPOIISATHI
Fmax , KH:

- it 10-Ti cTyneH4yaToro
Hacoca

- U1 2-X CTYNI€HYaTOro Hacoca

214
32,1

445
71,5

313
51,9

484
80,8

79,7
15,9

3amac rpy30mnoapeMHOCTH S, %0
- mas 10-tu cTyneHyaToro
Hacoca

- JUIs 2-X CTYNEHYaToro Hacoca

1,79
1,05

1,49
1,06

1,95
1,25

1,80
1,16

1,83
1,21

Beruucnenus CHJIOBBIX u
TUIPaBIMYECKUX I1apaMETPOB pa3rpy304HOTO
YCTpOMCTBa OBLIM MPOBEAEHBI i OCHOBHBIX
TUIIOB CEKIUOHHBIX HacocoB: I[HC 180-
85...425, IIHC 300-120...600, ITHC 500-
160...880, ITHCII 300-140...800, ITHC 550
-182...1000.  Pesynprarel  pacuera Ul
PEXUMOB paboTHI HAacoOCOB,
COOTBETCTBYIOIIUM HOMMHAJIbHBIM 3HAYEHUSIM
Haropa, npuBeseHsl B Tabn. 1, u Ha puc. 3 —
rpaduku 3aBucumocteit F—hz; q—hy; f—

hz mast macocos ITHC 300-120...600 u ITHC
180-85...425, nauOoyiee HUCHONB3YyeMBIX Ha
BOJIOOTJIMBHBIX YCTAaHOBKAaX IIAXT U PYIHUKOB
(mo 94%). Takxe Ha puc. 4 TpenCTaBICHbI
HOJydeHHBIE  3aBUCUMOCTH  Oe3pa3mMepHOH
ypaBHOBemuBatomieit wimsl  F.J/F  oT pocra
BenuurHbl R2,/R2 u panuaneHoro 3asopa hi B

LWIMHIPUYECKOM YIUIOTHEHUHU JJIs HACOCOB
ITHC 300-600 u LTHCIII 300-720.

CoopHuk Hayynbix TpyaoB JOHUNKT, 2017 Ne 45

37




MOJBUKHOM COCTAB XKEJE3HBIX JOPOT'

0,1

hy, Mm

6
F, q,
MOHH'C
i .
\\ - B
Fmaxjo
8 W ; 1,0 +8
\ T ]
6 \ e {08 +6
Y
4 , 06 14
\\ 5
2t —f Pl NS 104 12
e ™
Fmax.2 i =3 l 0
0 0,1 h,, MM

Puc. 3 3aBucumoctn ypaBHoBemmBaroiei cuabsl F=f(h2), pacxona uepes ruapomsry = f(h2)
u ko3¢ ¢unmenra perymuposanus f=Ff(h2) mma macocos ITHC 300 (a) u ITHC 180 (6):
1, 2 — kpuBas F=f(h2)coorBercTBenHO st 10-TH M 2-X CTYIEHYATOTO UCIIOIHEHHUS; 3 - KpUBas
p=f(h2); 4,5 —xpusas q= f(hz2) coorBercTtBenno mist 10-TH U 2-X CTyIEHEH.

Fi0, F2 - 3Hauenus oceBoit cwibl, AecTByromel Ha potop 10-Tu 1 2-X cTynmeH4aToro Hacoca B
PEeKUME HOMHHAIBHOTO HAMOpa U moAauH; Fmax.10, Fmax.2 - MaKCUMalibHbIC 3HAYEHHSI OCEBOM
CHUJIBI, IeUcTBYIOMIEH HA poTop 10-TH M 2-X CTyneHYaTOro Hacoca MpPU MUHUMAJIbHO
JomycTuMoM 3a3zope hy = 0,05 MM

YpaBHOBelIBaOIIAs cuiia F
ruaponsatel 10-tu crynenuaroro Hacoca [THC

300-600 B mHTepBane TOpIOBOro 3azopa Ny =
0...0,2 MM u3mensercs ot 23,3 mo 3,9 ToHH C,
2-x crynenyaroro — ot 3,46 mo 0,59 tonH-c.
Jnst ruppornsatel HacocoB ITHC 180-425 (10
cryneneii) u IHHC 180-85 (2 crynenn)
XapaKTEepUCTUKA YPAaBHOBEIIMBAIOIIEH  CHJIBI
(puc. 3,0) COOTBETCTBEHHO  HW3MEHSETCS B
muama3zonax F = 9,26...0,81 toun'c u F =

1,85...0,16 TomH-c. PaBHOBecHOe oceBoe
MOJIOKEHHE poTopa oOecreyuBaeTcs Mpu
paBeHcTBe OCeBBIX Harpy3ok F = T,, mpu

3TOM TMapaMeTpbl pa3rpy304YHBIX YCTPOUCTB
ATUX THUIIOB HACOCOB HMEIOT CIEIYIOIINE
3HaveHus (puc. 3, Tabm. 1):

- uist 10-Tu 1 2-X CTymeH4YaThIX HAaCOCOB

HHC 300 COOTBETCTBEHHO: CHIIBI
YpaBHOBEIIMBAOIIAsT THAPOIATEI U OCEBas
potopa F T, = 11,91 u 3,06 TOHH'C;
(daKTHUECKHI 3a30p B THIPOISITE COCTABIISICT
h, = 0,11 u 0,061 MM, yto Ha 13 1 51 % HuUKe
BenmunHbl hy, = 0,125 MM, 3agaHHON mpH
MIPOCKTUPOBAHUH I'PY; K03 HUIHEHT
perynupoanus S = 0,58 u 0,86; pacxox uepe3
naty q = 8,8 u 2,2 M%/u,

- mnst 10-Tu 1 2-X CTymeHYaThIX HacCOCOB
IIHC 180-425 cootBercTBenHo: F = T, = 5,32
u 1,5 toun-c; hy = 0,081 u 0,052 MM, yTO
MeHbIle pacueTHoi Bemmumubl (hz, = 0,12
MM) Ha 32 u 57 %;

B =0,55u0,83;90=4,32u1,9 v*/u.

CormocTaBiisist 3TH JaHHbIE, HEOOXO0IMMO
y4ecTh, YTO MHUHHUMAJIbHO  JIOMYCTHMBIN
(OecKOHTaKTHBIA) TOPIOBBIM 3a30p B AVY
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CEKIIMOHHBIX HACOCOB OOYCIIOBIJIEH TOUYHOCTHIO
M3TOTOBJIEHUS U COOPKU J€Taell 3TOro y3ia u
coctapiusier 0,05...0,06 wmm. Ilpunumas
HmwKkHee 3Hadyenne — 0,05 MM B KadecTBe
OTPaHUYEHUS IO IKCIUTYaTAIHOHHOMY 3a30DY
B THJIPOIIATE, YKa)KEM, COOTBETCTBYIOIIEE EMY,
MaKCUMaJbHYI0  HECYIIyIO  CIHOCOOHOCTH
ruaponsThl Fmax cepuiinpix Hacocos LTHC 300
n IHC 180 (puc. 3, Tabn. 1) m 3amac
pa3rpy304HOro YCTpOMCTBA o
rpy30m0abeMHOCTH S = Fmax/F. Iy HacocoB
I[MHC 300-120 (2 crynenn) u ITHC 300-600
(10 crymene#t): Fmax = 3,21 wu 21,4 ToHH C,
s = 1,05 u 1,79, cooTBeTcTBeHHO. Y NBYX- U
necstuctynendarsix HacocoB [THC 180 te xe
nmapaMeTpbl HMMEIOT CIEYIOIIHe 3HAYCHHUS:
1,59 u 7,97, s 1,06 u 1,49,

Fmax

F./F

COOTBETCTBEHHO.

Amnanorn4yaele  0COOEHHOCTH paboumnx
napameTpoB AVYY (- 3HAUUTETHLHO MEHBIIIEE
3HaueHHe (PaKTUYECKOro TOPLIOBOro 3a3opa hy
M0 CPABHEHUIO C €r0 pPaCUECTHOW BEJIUYUHOM,
OCOOCHHO MpU MaJOM YHCIE CTyNEeHeH, -
BBICOKOE 3HAYCHUE KodphuImeHTa
perynupoBaHus S B CUCTEMAaxX
YPaBHOBELIMBAHUS pOTOpa Yy HAacocoB ¢C
MaJjblM YHUCJIOM CTYIEHEW; - HEJIOCTAaTOYHBIN
JUId  MaKCUMaJbHOIO 4YHCIa CTyHeHeW |
KpallHe MaJbld 3amac TIpy30MH0IbEMHOCTH
TUAPOIISITHL S 7Sl YUCiIa CTyHNeHel oT 2-X 10
4-X) xapakTepHbl W JUId JpYrUx THIIOB
IPUMEHSEMBIX  HAacoCoB I[THC 500,
[HCIII300, AITHC 550.

2,0

1,5

1,0

1,05

1.1 R24/R2

Puc. 4. - 3aBucumMocTh Oe3pa3MepHOii ypaBHOBeMBaromei cuibl S = F,/F ot Bennuunns Rz, / R2
U paJiMabHOTO 3a30pa N1 B IUITHHIPUIECKOM YIUTOTHEHHH THAPOIISTHI:
1, 4 — mpu 3a3ope h1= 0,25 mm, coorBercTBeHHO M1t Hacoca [THC 300-600 u LIHCIII 300-720;
2, 5 —npu 3a3ope h1= 0,50 MM, cootBeTcTBeHHO A1t Hacoca LIHC 300-600 u ITHCIII 300-720;
3, 6 — ipu 3a3ope h1= 0,75 MM, cootBeTcTBeHHO M1t Hacoca ITHC 300-600 u ITHCIII 300-720;

Bonpoc BbIOOpa TOro MM HMHOTO
cnoco0a  MOBBIIEHHUS  IPY30IMNOJIBEMHOCTH
AYY Moxer ObITb 000CHOBaH pe3yJabTaTaMHu
aHaiu3a, MpPEeJICTaBIEHHOTO B TrpaduyeckoM
Buje Ha puc. 4. V3 moaydeHHBIX rpadukoB
CIIEZYeT, YTO 3a CUET YBEIMUYEHHS] HAPYKHOTO

panuyca Rz (mo 15 %) M0O>XHO OBBICUTS 3amac
IPy30TMOabeMHOCTH S = Fmax/F  He Gortee, uem
B 1,3 paza. Eciii yMeHbIIUTH THAPABINYECKOE
COTPOTHBIICHWE  MWJIUHAPUYECKOW  IIeNnu
NPUMEPHO BJIBOE, T.€. HOMUHAJIBHBIN 3a30p hi
= 0,25 mm yBenmuuuth 10 0,5 MM, TO 063
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YBEIMUEHHUSI HAPYKHOTO  pajuyca KoJell
TUIPOTISITHI Oymer  JOCTUTHYT  3amac
rpy3onoabeMHocTy (puc. 4, kpuBble 2 U 5) B
1,5...1,6 pa3za, npeBbILIAOMINA HOMUHAIBHOE
3HaueHue. [Ipu oJHOBpEMEHHOM MPUMEHECHUN
3TUX JBYX  MEPONPUATHH  (yBEIHMYCHUU
Hapy)xHoro paauyca 10 15 % u pacrouke
uIMHApUYeckoro 3asopa hi mo 0,5 mwm)
MOXHO J0OUTBhCS OoJjiee 4em 2-X KpaTHOTO
pocra 3amaca rpy30mnoabeMHOCTH (CM. TIPaBYIO
30HY rpaduka).

BrIBOABI

1. DxkcnepuMeHTaIbHBIE
UCCIIEIOBAaHUSl  [OKa3ajlld, 4YTO  OCEBOE
CMEIlIEHHE pOTOpa CEKIMOHHOIO  Hacoca

BIEpE]l WIM Ha3aj Ha 2...3 MM OTHOCHUTEIIBHO
€ro IEHTPAIBHOTO TIOJIOKEHUS, HE TIPUBOJIUT K
3aME€THOMY U3MEHECHUIO HaIOpHOU
XapaKTEPUCTHKA HAacoca U OCEBOW CHIIBI,
nercTByronied Ha potop. llpm aBapuitHoM
CMELIEHUU pOTOpa B CTOPOHY HATHETAHMS WUIU
B CTOpPOHY BcackiBanus (5 MM u Ooiee)
HaOJI0JaeTCsl COOTBETCTBYIOIIEE YMEHbBILIEHUE
nuiy yBennuyeHue Ha 4...5 % oceBOi CUIIBI.

2. YBenuyeHHe ILEJIEBOrO0 3a30pa B
YIUIOTHEHUSX pabounx kojec ot 0,3 mo 1,0 mm
MPUBOJUT IMPUMEPHO K JBYKPAaTHOMY POCTY
oceBoil cuibl. IIpu 3TOM ciieqyer OTMETHTS,
4TO MO pe3ynbraraM JedeKTaluuu aetaneit
NpoToyHo 4actu HacocoB cepun [[HC,
noctynuBmux B 2008-13 rr. B KanmuTeIbHbIN
PEMOHT, Ha CHEeMATN3UPOBAHHBIC
NPEINPUATHS (AHTpalMTOBCKHIA PM3,
Kpacnonmyuckuit PM3) 3a30op B 1eneBbIX
YILIOTHEHUsIX y Oojiee IMOJOBHHBI HAcOCOB
MpeBbIIIAI YCTaHOBJICHHBIN JUTSL
HccaeA0BaHusl MaKCUMaIIbHBIN 3a30p — 1,0 MM
u coctaBysia otT 1,1 mo 1,25 mm.

3. MUN3mepennas (dhakTrueckas
BEJIMYMHA OCEBOM CHIIBI POTOPAa HOBOTO Hacoca
CEeKIIMOHHOTO  TUNA TMpPU  HOMHHAJIBHBIX
3a30pax B IIEJNEBBIX YIUIOTHEHUSX pabodmx
KOJIEC OPUEHTHUPOBOYHO B 1,4 pa3a nmpeBbilIaeT
3HAQUEHHE  OCEBOW  CUJIbl,  TOJYyYEHHOE
pacuetoM AVYY Ha cTaguu NpOEKTHPOBAHUU
Hacoca.

4. HWcnonb3oBaHue npu
MIPOEKTUPOBAHUU YPaBHOBEIIMBAIOIIUX

ycrporicte  HacocoB [IHC mnepBoHavasibHO

3aHWKEHHOTO  3HAYEHUsT  OCEBOM  CHJIBI,
JCHCTBYIOLIEH Ha POTOp, MPEAONPEAEISIET
3HAUUTEIBHOE  OTKJIOHEHHE  (PaKTHUIECKHX

napamMeTpoB (CHJIOBBIX W THAPABINYCCKHUX)
THAPONSATHl  OT 33JaHHBIX B  IMPOEKTHOM
pacuere: - TOPLUOBBIA 3a30p MEXAY KOJIbLIAMU
Ha 13 % (mia 10-tu cryneneit Hacoca IITHC
300) u va 51 % (s 2-XcTyneHeil) Huxe
pPacyeTHOTO; - KOAPPHUIUEHT PEryTupOBaHUS 5
Ha 16 % (mia 10-tu cryneneit Hacoca ITHC
300) u vHa 71 % (g 2-X CTymHeHei) BBbILIE,

3aJIaHHOTO  NpH  pacyere. AHAIOTMYHOE
HECOOTBETCTBUE (hakTHyecKux
(3KCIUTyaTallUOHHBIX)  mapameTpoB  AVY,
BBIOpAaHHBIM [0  pacyeTy Ha  CTaJuu

MIPOCKTUPOBAHUS, XapaKTEPHO W YISl JIPYTHUX
THIIOB ceKMUOHHBLIX HacocoB: [THC 180, ITHC

500 u ITHCIII 300.
5. Henuneiinoe YBEJIMYEHHE
ko3pdunuenTa  peryaupoBaHus S OT

OOJBIIET0 JIO MEHBIIET0 YHCIa CTYICHEH
(manpumep, mis Hacoca IITHC 300 — ot 0,58
(10 crymeneit) mo 0,83 (2 crymenn) u
YMEHbIIICHUE TOPIIOBOTO 3a30pa TUApOnsThl hy
¢ 0,11 mm (10 crymeneit) no 0,061 mm (2
CTYINIEHHU), CBUJETEICTBYET O TOM, 4YTO
BbIOpaHHBIE MPOEKTHBIM PACYETOM pPa3MeEpbI
AYY mna 10-Tu cTynmeH4YaToro Hacoca, He

MOTYT o0ecreunTs ee HOPMAaJIbHOE
(GYHKIIMOHUPOBAHUE M HAZICKHYIO pabOTy MpH
MaJIOM 4YHMCJE€ CTyleHeWl. OTOT  BBIBOJ

pacrpoCTpaHseTcsl Ha BCe MPUMEHSIEMbIE THIIbI
HAaCOCOB, B TOM 4YHCII€ U Ha OCBOCHHBIC
IPOMBIIIICHHOCTRI0 YKpauHbsl U Poccum B
MOCIICIHIE JBa JECSITUIIETHS
MOJIEpHU3MPOBaHHbIE CTalbHble Hacockl [IHC
500, HHCHI 300, HCHI 410 u ero ananor
HCIII 500.

6. C yuerom pocra B THpoIEecce
JKCIUTyaTanuu (2-x KpaTHOTO U 60jiee) 0CeBoi
CHJIBI pOoTOpa, OOYCIOBJICHHOTO H3HOCOM
IIEJIeBBIX YIUIOTHEHUH pabodMx KoJec, 3arac
Ipy30101beMHOCTH S = Fmax/F pa3rpy3ouHbix
YCTPONCTB CEKIIMOHHBIX HACOCOB SIBJISETCA
a00 HEIOCTAaTOYHBIM JJIi MaKCUMAaJbHOTO
yucia cTyneHei (Hanpumep, 1 Hacoca [THC
300-600 s = 1,8), mubo kpaiiHe MalbIM IS
Manoro uucia cryneHeil (ansa Hacoca LIHC
300-120 s = 1,05). Ilostomy, maxke mpu
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HerOZ[OJDKI/ITCJIbHOI\/JI 9KCIITyaTaluu Hacoca,

MOCJ€e JIOCTUKEHUS OCEBOM CHIIBI YpPOBHS,
COM3MEPUMOTO C MaKCHMaJIbHOU ee
BEJIMYUHOM Fmax, TOPLIOBBII 3a30p

YMEHBIIAETCS 0 MPEACTbHO MaJIbIX 3HAYCHUM
- h2 = 0,05 MM, a MEX/Ty KOJIBIITAMH THAPOIISATHI
BO3HHMKACT KOHTAKTHOE TPEHHE U OBICTPOE HX
paspylieHue.

7.  ObecriedyeHue  yCTOMUMBOW U
O0eckoHTakTHOH paboTel I'PY B uHTEepBane
ONTHUMAIBHBIX  3HA4YeHHH  Kod(hduUIMeHTa
perynupoBanus f = 0,4...0,6 nocturaercs
YOpaBJICHUEM  CIEAYIOIUX  (akTopoB: a)
M3MCHEHHUEM iouiaau y4JacTKa
pa3rpy304HOro JIMCKa (TIs1TBI) u
HEMOABUKHOTO KOJIbLIa (moansATHUKA),
MPUMBIKAIONIEH K pa3rpy30uHoil kamepe; 0)
W3MCHCHHUEM THJIPABIMYECKOTO
COTIPOTHBIICHUS IWIMHIAPUYICCKOW IIEIN; B)
W3MCHCHHUEM THJIPaBINYECKOTO
COIIPOTHUBIICHUS TOPLIOBOW LIEINIH.

8. TloBbImeHue 3armaca
IPy30MOIBEMHOCTH THAPOIATHI MOXET ObITh

JOCTUTHYTO 3a cyer I (S13%{011170:¢
MEPOTPUSITHI:
a) OJTHOBPEMEHHOE YBEJIMYCHHE

Hapy)kHOTOo R> m BHyTrpeHHero paamyca Ri
kojer AYY (o 15 %) — obecnieunBaercs poct
napameTpa S = Fmax/F He Oonee, uem B 1,3
pasa;

0) yYMCGHBIICHHE  THUIPABIMYECKOTO
COMPOTHBIICHUS IMIIMHIAPUYECKON mienu 6e3
YBEJIMYCHHUS] HAPY)KHOTO paaudyca  KoJelf
TUAPONATH  (HampuMmep, TNpU  YBEIUYECHUH
menaeBoro 3azopa ot hy = 0,25 mm g0 0,5 Mm)
OyIeT J[JOCTUTHYTO TMOBBIIIEHHWE 3amaca S
npumepHo B 1,4 pasa;

B) OJHOBPEMEHHOE MPUMEHEHUE 3TUX
JIBYX MepomnpusaTuil (yBeTMYEHHE HapPY>KHOTO
Y BHYTPEHHErO paauyca KoJjel THIpOISThl U
paciiMpeHne HOMHHAIBHOTO 3a30pa hi BaBoe)
— pOCT 3amaca rpy30moIeMHOCTH OoJiee, YeM
Ha 60 %;

I) J03UpOBaHHAas IMoja4da B pabouyro
KaMepy TUIPOMATHI MPH  MaJbIX TOPIOBBIX
3azopax (h2 < 0,08 MMm) mo creruaibHOMY
OaiimacHOMY  KaHally  KHJAKOCTH  TOJ
JIABJICHUEM, COM3MEPHUMBIM C pa3BHBAEMbBIM
JaBJICHHEM Hacoca — OOEeCHeurMBaeTcs poCT
napaMmerpa Tpy30MOAbEMHOCTH Ooliee 4eM B

2,5 pa3za.

N3buparenbHoe HCII0JIb30BaHUE
MeponpusTHii a), 0), B) W T) TIO3BOJIIET
CYILIECTBEHHO TOBBICUTH HAJCKHOCTH AYY
KaK Ha CTaJuM U3rOTOBJIEHUS HACOCOB, TaK U
IpY TOJJIEPKAaHUH X pabOTOCTIOCOOHOCTH Ha
CTa/Iuu AKCIUTyaTaluu
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AHHOTAIIHHU:
B cTaThbe TIPUBEICHBI pe3yabTaThl
SKCIIEPUMEHTAIIBHBIX ~ HCCIIENOBAHUM OCEBOM  CHJIBL,
JICUCTBYIOLLIEH Ha POTOP CEKLMOHHBIX HACOCOB.

YcTaHOBIIEHO, YTO YBEMUYEHHUE IIeneBoro 3a3opa ¢ 0,3
10 1,0 MM TIpUBOIIUT K POCTY OCEBOW CHITBI IPUMEPHO B
2 paza. IlokazaHo, 9TO (haKTHUECKas BEIMYMHA OCEBOM
CHJIBI OpPHEHTHPOBOYHO B 1,4 paza mpeBbIIacT
pacueTHOoe  3HaYeHWE, 3aJaBacMOe Ha  CTaJHu
NPOCKTUPOBAHUS  YPABHOBEIIMBAIOLIEIO  YCTPOMCTBA.
Janbl PpEeKOMEeHAANI o YBEITMYCHUIO
IPY30NONBEMHOCTH  OKCIUTyaTHUPYEeMBIX M BHOBb
NPOEKTUPYEMBIX aBTOMATHYECKHX YPaBHOBEIINBAFOLINX
YCTPOWCTB Ui PA3iIMYHBIX  PEXHMOB  PabOTHI
CEKIIMOHHBIX HACOCOB.
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Knwouegvle cnoea: Hacoc IIEHTPOOEKHBIH,
oceBas CUJIa, POTOpP, YCTPOICTBO ypaBHOBEIIUBAIOILEE,
IIEIEeBOE YIUIOTHEHHE.

The article presents the results of experimental
studies of axial forces, acting on the rotor are
established sectional pumps. The increase of the slot die
gap of from 0.3 to 1.0 mm leads to an increase of the
axial force of approximately 2 times. It is shown that the

actual value of the axial forces of roughly 1.4 times
higher than the estimated value specified at the design
stage balancing device. Recommendations to increase
cargo stretch that far and exploited the newly designed
automatic balancing devices for different modes of
operation of sectional pumps.

Key words: centrifugal pump, the axial force,
the rotor, balancing device, slit seal.
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