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Pozensnymo numanus npo cmeopeHHs
amaacy mMooeabHUX NPOMOUHUX UACMUH 0CbO-
eux Hacocie na 6asi Hoeoi 1onamesoi cucmemu.
Brxa3zani cnocoou nposedenns 6ionpautoeéanns
npomouHuUx uacmuH. 3pooaeHo 6UCHOBOK NPO
icnyeannsa Kombinamopnozo pesjcumy podomu
Jlonamesoi cucmemu

Kmouosi cnosa: ocvosuii nacoc, pobéoue
K0J1eco, HanpAMHUL anapam, MOMeHm Weuo-
Kocmi nomoxy
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Paccmompen eonpoc o cozdanuu amaa-
ca MO0eNbHbIX NPOMOUHBIX UACMEl 0CeBblX
Hacocoe na Gasze HO60U noOnACMHOU cucme-
Mol Yiazanol cnocobvt npoeedenus ompaéom-
Ku npomounvix uacmeii. Coenan 661600 o cyue-
CMB0BAHUU KOMOUHAMOPHOZ0 PedcUuMa pabomoL
JIONACMHOU cucmemol

Kniouesvte caoea: ocesoii nacoc, paéouee
K0J1eCO, HANPAGAAIOWUL annapam, MOMeHm
cKopocmu nomoka
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The question of the creation of the atlas
model axial flow parts of new pumps at the base
of the new blade system. The methods of cond-
ucting mining flow paths. Concluded that there
exists a combinatorial mode of blade systems

Keywords: axial flow pump, impeller, guide
vanes, velocity momentum of the flow
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1. AKTyaJbHOCTb TEMBbI

B Hactosiiee Bpemsi B YKpauHe HeT COOGCTBEHHOIO
MPOU3BO/ICTBA OCEBBIX HACOCOB, 32 UCKJIIOUEHUEM HECKOJIb-
KHUX THUIIOPA3MEpPOB, NPOM3BOAMMBIX KupoBOrpajckum
3aBojioM «Caxruzppomair» s HYXK] CYAOCTPOUTEIHHON
HPOMBIIIJIEHHOCTH. TPagiuIinOHHO HYXK/Ibl BHYTPEHHETO
PBIHKA YKpPauHbl B 0CEBbIX Hacocax (Ha Hauaso 90-x rogos
20-ro cronetust okono 1000 HacoCHBIX arperatoB B TOM)
MMOKPBIBAIOTCS 32 CYET MMIIOPTA, B OCHOBHOM u3 Poccun
(TTO «¥Ypaaruapomaiir») ujiu, B MOCJAE/HEE BPEMS, 32 CUET
MPOM3BOIUTEJIEH 3TOr0 BU/Ia HacocoB B 3amnaHoil EBpore
(Yexust, Tepmanust, Opannus), a TakKe, 9acTUIHO, B S0~
nuu. [osoBHOI opranusanuell YKpauHbl MO AMHAMUYE-
ckuM Hacocam BHUMABSH (1. Cymbl) B HacTos11ee BpeMs
paceMaTpuBaeTcs 3ajiaua o pa3paboTKe U OCBOCHWH TPON3-
BOJICTBA OTEYECTBEHHOTO HACOCHOTO 000PYI0BAHU S B3AMEH
MMIIOPTHOTO CIIEIUATU3aIUK «Ypasiruapomars [1].

2. AHam3 npeAbIIyIHX UCCIeA0BaHuit

Onwupasice Ha onbiT HUOKP, npoBopumbix Ha kade-
npe mpukaagaHoit rugpoaspomexanuku (II'M) Cymckoro
rocynapcrserroro yuusepcurera (CymIY), B obnactu
HccJae/IoBaHUsT ¥ Pa3dpaboTKU OCEBBIX HACOCOB, MOJKHO
YTBEPK/AATh — MPSIMOE MOJEJUPOBAHNE HACOCOB HPOU3-
BoacTBa [10 «Ypasnruapomaii», 0cOOEHHO B YaCTU KCIIOJIb-
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3yEeMBbIX ITPOTOYHBIX YacTell, Ha CETOHS SABJISIETCS 9KOHO-
MUYECKH HEIEJIeCOOOPA3HBIM M0 CJEAYIONMM TPUYHHAM:

- TPAAMIIMOHHBIC JIONACTHBIC CUCTEMbI TEXHOJIOTMYe-
CKU CJIOKHBI B M3TOTOBJIEHUU (BBITIPABJISIONIMIT ammapar
u pabouee KOJieco UMEIOT OOJIBIIYIO IPOCTPAHCTBEHHOCTD
JIONACTHON CHUCTEMBI, YTO YXY/IIIACT KAYECTBO OTJANBOK MX
3aTOTOBOK);

- "enpuemyiemass (GopMa HAMOPHOW W MOIIHOCTHOU
XapaKTepUCTUKM (HaropHas XapaKTepPUCTUKA — HAJIu4dne
3aIaaIero yyacTka ¢ 601buoll riryOrnHol 3anajausi,
YTO MPUBOAMT K HEYCTOWUYMBOII paboTe Hacoca B ceTH,
MOIIIHOCTHASI XapaKTepPUCTHUKA — IIPEBBINICHUE IOTpe-
6asiemoit MomHoctu 1pu Q=0 Hag MOUIHOCTHIO, HPH
onrumaibHol mogaye Q =Q B 2-3 pasa, uto Tpebyer co-
OTBETCTBYIOIIETO YBEJINYEHNUS HOMUHAJIBHONW MOIIHOCTH
HCIIOJIb3YEMOT0 TIPUBOJIHOTO JIBUTATEJIST);

- OTCYTCTBHE HPOCTOro crnocoba peryjinpoBaHus U
JIOBOJIKM MapaMeTPOB HACOCHOTO arperara 1o Hanopy npu
€ro HeCOOTBETCTBUU TPeOOBAHUSM TEXHUUYECKOTO 3aja-
nusa (anasor — 06Touka paboyero Kojeca HEHTPOOEKHOTO
Hacoca 1o Hapy’ KHOMY IHaMeTpPY).

3. Ilean u 3agaun

Takum 06pa30M, HaMu OblLjIa IMOCTaBJeHa 3a/Zlada CO3-
JaHUA OTEYECTBEHHOI'O aTJjlaCa MO/JEJbHBIX IITPOTOYHBIX
yacTell 0CeBbIX HACOCOB C TEXHUKO-IKOHOMUYECKUMHU I10-



KazaTeJsaMU, NPEBbIIIAa0OMUMN COOTBETCTBYIONIMNE ITOKA-
3aTejin 33.py6e>KHI)IX HaCOCOB.

4. PelieHne nocraBjIeHHON 3a1a4u

TpaaunonHble UCIOJTHEHUS ITPOTOYHON YacTH oce-
BBIX HACOCOB — [IByX3JIEMEHTHAsI KOHCTPYKIUsL: pabouee
KOJIeCO, 32 HUM BBLINPABJAIONIMI allnapar — JoMnacTHbIe
cuctembl Tuna PB. Ha xadenpe III'M CymI'Y cosmana
NPUHIIMITHAJIBHO HOBasi NMPOTOYHAS 4aCTh OCEBOTO Ha-
coca — ¢ JonactHoil cucremoii Tuna HP — cocrosmasn
TOXKE M3 JIBYX 3JIEMEHTOB: HANPAaBJSIONMI amnmnapar u
paGouee koseco [2]. [lokaszano [3], 4To 06a Buma mpoTou-
HOIT yacTu ¢ 06eUMU TUIIAMU JIOHACTHBIX CUCTEM MOTYT
OBITh 9HEPreTHYECKU PABHOIEHHBIMU, HO UCKJIIOUEHUE 13
MPOTOYHON YacTu HauboJjiee CIOKHOrO B UBTOTOBJIEHUH
ayieMeHTa (BBITPAaBJSIONINI anmapar) jiejaeT IPOTOUHbBIE
YacTH ¢ JIOMACTHOU cuctemoii Tnumma HP 6osee mpemro-
YTUTEJbHBIMHU.

[TpunuunuanbHoe OTIMYME ABYX PacCMaTpPUBAEMbBIX
BHJIOB JIONACTHBIX CUCTEM 3aKJI0YaeTCd B HaJAu4uu (Mian
OTCYTCTBUH) Hepes pabourM KOJIeCOM MOMEHTA CKOPOCTH
MOTOKA

K

TIe 1, - pagnyc Bxoaa B pabodee komeco; V, - OKPYK-
Hasi COCTABJISAIONAsT aDCOJTIOTHOI CKOPOCTH MIOTOKA TIEPe]
paboumM KOJECOM.

O6uenpunsTo [4] monactHble cucteMbl Tuna PB mpo-
eKTHpoBaTh ucxons us ycuaosusa K, =0. B coorBerctBuu ¢
OCHOBHBIM ypaBHEHUEM I'H/IPOMAIINH BeJINYNHA MOMECHTA
CKOpOCTH NMOTOKA 3a pabounm kosecom (K, ) onpenesser
BEJIMUMHY HAIopa, CO3/[aBA€MOTO JIOTACTHON CHCTEMON
tuna PB.

JlonactHas cucrtema tuna HP npoextupyercs us ycJo-
Busa K, #0 n K,=0. Benunuuna cosgaBaemoro Harmopa
B 9TOM CJlydae ollpejiesisieTcsl 3HaKOM U Beanuyunoil K.
3HaK MOMEHTA CKOPOCTH IIOTOKA OIpeeIsieTCs HalpaB-
JIEHWEM 3aKpPYTKHM ITI0TOKA M HalpaBJeHUEM BpalleHus
xoJseca. Ecau oHm cosmazaioor, To cuurtaerca K, >0, a
ecau He coBnajaiot, To K, <0 (3akpyTka moroxa mepep
KOJIECOM OTpUIIATEIbHAL).

[pyrumu cioBamu, B monacTtHOl cucteme trna HP mo-
TOK «3aKPYUMBAETCH» HAIPABJISIONINM allapaToM mepes
KOJIECOM B ITPOTHUBOIOJIOKHYIO CTOPOHY OT BpalleHUs
KoJIeca, a KOJIECOM «PACKPYUHMBACTCS>.

[Ipnmenenue jgonacTHBIX cucteMm Tuna HP nossomser
pemuTh TpobJIeMbl, CYIECTBYIONNE B OCEBBIX HACOCAX, a
UMEHHO:

- UCKJITOYAETCS BBITIPABJISIIONINI allapar;

- JonacTh paboyero KoJjeca CTAHOBUTCS MeHee Ipo-
CTPaHCTBEHHOI;

- yMeHblmaercst TIyOWHa 3alajaionero y4actka Ha-
MIOPHOH XapaKTepUCTUKH;

- MOIIHOCTHAs XapaKTePUCTUKA CTAHOBUTCS KaK Yy
neHTpobeskHoro Hacoca [7];

- OTKPBIBAETCS BO3MOXKHOCTD MYTEM IIOJPE3KH JIONa-
TOK HAIPaBJIAIONIETO amapara OCyHIeCTBISATD J0BOAKY
HACOCHOTO arperara.

YuursiBas morpebuocTu mpakTuku Ha Kadeape I[ITM
CymI'Y cTanu mpoBOAUTHCA CUCTEMATUYECKHUE UCCIE0-
BaHWsl, HAIIPABJIEHHbIE HA CO3/[aHUE aTJiaca MOJIeJbHBIX

IIPOTOYHBIX YacTell 0CeBBIX HACOCOB C JIOIIACTHON CHCTe-
moii Tiuita HP. B pabore [1] o6ocHoBana 1iesiecoo6pasHocThb
CO3/IAHUS YKA3AHHOTO ATJIACa, COCTOSIIAS U3 CAEYIONIX
MOJIEJIBHBIX TIPOTOYHBIX YacTel:

Ta6bnuua 1
MapameTpbl NPOTOYHbIX YacTeM
Ne 1 2 3 4 5 6 7 8 9
mn/m
n 455 | 550 | 645 | 765 | 920 | 1085 | 1290 | 1540 | 1830
PB | OIT10 | OI12 | OTI11 | OII5 | OTI16 | OII6 | O/J110 | OJ2 | O/129
n 90 90 92 90 90 92 87 89 89
3,65-n-
B raba. 1: ctpoka 1 - n, =T\/§ - obuenpuHsi-

Thii [5] KO3 GuIUeHT GICTPOXOLHOCTH, T/I€ N - YACTOTA
BpallleHus1 poTopa Hacoca, 00/MuH; Q - nmojaua Hacoca,
M3/c; H - mamop Hacoca, M; cTpoka 2 — THToBbIe [6] — 7o-
MacTHbhIe CUCTEMBI 0CEBBIX HacocoB (Tumna PB); ctpoka 3
— maxkcuMmanbuabiit KIIJ] momactHBIX cuctem tnma PB ¢
yKasaHHbBIM B cTpoke 1 ng .

Heo0xouMbIM yCIOBHEM CO3JAHUS aTjiaca MOJEJb-
HBIX TPOTOYHBIX YacTel ¢ jonacTHol cuctemoi Tuma HP
aBasgercs ycaosue M, =~90% .

IlepBasi MeTOAMKA MPOEKTUPOBAHUS JIOMACTHBIX CH-
crem Tuna HP 6bia paspaborana A.T. I'ycakom Ha Kade-
ape IITM CymIY, npu ee nposepke Obia paspaboraHa
sgonacTHas cuctema Tuna HP (n =765).

CpaBHUTEIbHBIE 9KCIICPUMEHTAJIbHbBIC XaPAKTEPUCTUKI
sonacTHBIX cucteM TuoB PB n HP mpusenensr na puc. 1.

Takum 06pa3oM, co3aHHast JOMACTHAS CHUCTEMA TUTIA
HP ¢ n =765 moxeT OBITH BKJIOUEHA B CO3/aBacMBbIil
aTJac MOJIEJIBHBIX IIPOTOYHBIX YacTel. YKa)keM Takke,
4YTO 9Ta MPOTOYHAS YACTh, KAK M OXKU/AAJIOCh, 0KA3aJIaCh
BOCTPeOOBAHHOI IIPAKTUKON [4].
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Puc. 1. 9kcnepumeHTanbHas xapakTepUCTUKA HAaCOCOB C
nonactHowu cuctemon PB u HP

ITosyueHHBI pPe3yabTaT MOATBEPKAAECT HEOOXOAM-
MOCTH ¥ BO3MOKHOCTD BBITIOJIHEHUST YCTIOBU S, TTPUBEICH-



HOTO Bbille B Bz 3aBucumoctu 1, =f(n,). B pabore [2]
yKasaHo, 4TO MOKXHO okujaath u pesynbrata — KII/[ 7o-
nactHoi cuctembl Tuna HP Boime KII/] tomactHoit cucre-
MbI THTIa PB 11pu 0IMHAKOBOCTH UX MPOUMX TTapaMeTPOB.
JlocTuskenue aTOro BO3MOXKHO MPU YCJIOBUU TTPOBEIEHMS
TaJbHEHIIero COBePIIEHCTBOBAHUS METOAUKU IIPOEKTH-
poBanus gonactHol cuctemsl tTnna HP [3]. Ha xadenpe
I[IT'M CymI'Y BepyTes nesienanpasieHHbie PabOTHI 110 CO-
BEpIIEHCTBOBAHMIO YKAa3aHHON MeToAMKH. IlepBas dacTpb
TuX paboT cBsi3aHa C YTOYHEHUEM DPEKOMEHIAIUN 110
BBI6OPY HOPMBI MEPUAMAHHON TPOEKIINU paboyero KoJe-
ca. O6001eHne HTON YACTH UCCIE0BAHIET BBITIOJTHEHO B
pabore [7]. BMmecte ¢ TeM ucciieoBaHus B IAHHOM HAIIPaB-
JIEHUW HeJb3s CYNTATh OKOHYATEJIbHO 3aBEpIIEHHBIMU
— Ha 3T0 yKaszaHo B pabore [2]. BropbiM HanpasiieHuem
9TUX HCCJIEJOBAHUI cTajia IMPOBEpPKa TUIIOTE3bl O CYyIIle-
CTBOBAHUM KOMOMHATOPHOW 3aBUCHMOCTU [apaMeTpPOB
HAIPABJSIONIEro anmnapara 1 pabodero KoJeca JomacTHOM
cucrembl Tuna HP. B gannom ciyuae moj koMOuHaTop-
HOI1 3aBMCUMOCTDBIO IIOHUMAETCSl TOXKe, UTO MMeeT MeCTO
B rupaBandyeckux TypOuHax [8] B yacTu BIMSHHUS Ha
KII/l TypOuHbI CBSI3U MEKILY YIIaMU YCTAHOBKH JIOIIATOK
HAIPABJSIONIEro anmnapara u Jjonacreil pabouero KoJjeca
TUAPOTYPOUHBL.

C mesbio IPOBEPKU YKA3aHHOW TUIOTE3bI KacaTeJbHO
JonacTHoM cucteMbl Tuna HP Ha skcrieprMeHTaIBHOM CTEH-
ne xabdeapot [ITM CymI'Y 6blia mpoBejieHa cepust IKCIie-
PUMEHTOB C JIONACTHOI cuctemoit Tuna HP (n, =765 ), npu
9TOM KCIIOJIH30BAJIMCH HANIPABJISIONIME ANTAPATHI C YIIaMU
YCTaHOBKM Ha Bbixone Y =24°40°57° u paboune Kojeca ¢
yraaMu ycTaHoBKY Jomacteir oo =—-3°20",0°,+5°10". Pe3yib-
TAThl 9KCIIEPIMEHTOB IPUBEICHBI HA PUC. 2.
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Puc. 2 dkcneprMeHTanbHble XapakTEPUCTUKKU ONACTHOM
cuctembl TMna HP

5. BeiBon1

1. B Ykpaune uesecoobpasto pazpaboTatb U 0CBO-
UTHh B IPOU3BOJICTBE HOBBIN BUJ[ IMHAMUYECKUX HACOCOB
— 0CeBble HACOCHI JIJIsT 3AMeHbl UMIIOPTHBIX.

2. Jlng ynydieHns: TEXHUKO-9KOHOMUYECKUX TT0Ka3a-
Tesieil UMIIOPTUPYEMBIX OCEBBIX HACOCOB I[eJaeco00pasHo
paspaboTarb HOBBII aTJIaC MOJEJIBHBIX IPOTOYHBIX YACTEl
B3aMeH cymiectByfonnx tuna Ol n O/1.

3. HoBplil aTstac MOJIeTbHBIX TIPOTOYHBIX YaCTell 1eJe-
c006pasno pazpaboraTh Ha 6aze HOBOTO THUIIA JOTMACTHON
cuctembl — tuna HP, cozgannoro B CymI'Y, mpunium-
[IMAaJIbHO OTJIMYAIONIENCcs OT CYNECTBYIONUX HAJUYNEM
nepes pabourM KOJIECOM 3aKPYTKU MOTOKA € IEPEMEHHbIM
10 BeJINYNHE 1 3HAKOM MOMEHTA CKOPOCTH MOTOKA.

4. OTpaboTKy ariaca MOJEJIbHBIX IIPOTOYHBIX YacTel
¢ somnacTHOM cucremoii Tuna HP 1enecoobpasio Bectu
nyreM oTpaboTKu pabouero KoJeca ¥ HalPaBJISIOIIETO
arnmapara (10 aHAJOTHHU € CO3JIaHNeM HOMEHKJIATYPbI TH-
JIPaBINYECKUX TyPOUH).

5. Ilpu orpaboTrke arjaca MOAEABHBIX MPOTOYHBIX
yacTeil ¢ somacTHON cuctemoil tuma HP nenecoobpas-
HO OCHOBHOE BHMMAaHUE Y/EJIUTh SHEPreTUUYECKUM Kaue-
cTBaM paboyero KoJieca, Ipu 3TOM 06paTuTh BHUMAaHUE Ha
(bopmy ero MmepuanaHHOIl NPOEKIINK U ee B3AMMOCBS3b C
¢ opmoii MoTydeHHBIX HATIOPHON 1 MOTITHOCTHOM XapaKTe-
PHUCTHUK HAcoca.

6. Ilpm orpaboTke aTmaca MOAENTBHBIX HMPOTOYHBIX
yacTell ¢ jornactuoii cuctemoit Tuna HP cuemxyer yuecTn
HaJuyue KOMOMHATOPHON 3aBUCUMOCTH MEXK/AY Hallpas-
JISTIONIUM AMIapaToM U pabounuM KOJIECOM.

7. TpebyeT HAy4HO-METOANYECKOTO OOecIedeHns BO-
IIPOC O JIOBOJKE W PETYJMPOBAHUN [1aPAMETPOB B OCEBOM
Hacoce ¢ JonactHoil cuctemoit Tuna HP nyTtem nonpesku
JIOTIATOK HATIPABJISIONIETO allapara.
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3anpononosanuii 6,10K060-M00YNbHUIL Nio-
xi0 do cmeopenns npomounoi wacmunu ouna-
Minnozo nacoca. Ocnoene 3agdanmns — 3abes-
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OKpeMUMU eSleMEHMAMU NPOMOUHOT UACMUHU
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nacoca. Ocnosnas 3adaua — obecneuenue npu-
eMAEMOU CMPYKMYPbL MEUeHUS 3a OMOeNbHbL- n M H A M M LI EC K M X
Mu demeHmamu npomouHol uacmu (Mooyns-

Mmu). B pabome yoeneno enumanue nodsody u
obecnevenuro na éxoode 6 padouee Kojieco mpe- HACOCO B
Oyemotii cmpyxmypoL nomoxa

Knouesvte caosa: nacoc, paéouee xoneco,
HanpaeasoOWUl annapam
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The block-module approach is offered for AcnupaHT

creation of hydraulic part of dynamic pumps. CyMCKOWH rocynapCTBeHHbIl yHUBEpCHTET
The main aim is to provide allowable flow str- KoHTaKkTHbIN Ten.: 067-990-99-64

ucture after the separate l.tyd.raulic elemeftts yn. Pumckoro-Kopcakoga 2, r. Cymbi, YkpauHa, 40007
(modules). In the article a significant attention E-mail: marivi@ukr.net
is given to the inlet supply and providing requi-
red flow structure at the impeller inlet
Keywords: pump, impeller, guide vanes
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1. Beenenue POTHBIX 9HEPreTHYECKUX HACOCOB, TPEOYIOT paspaboTKu
6OKOBOTO TTOBOAA, GOPMUPYIONIETO MATYIO HepaBHOMEP-
[ToaBoA ABALETCS OAHUM U3 DJIEMEHTOB IIPOTOYHOI  HOCTDb MOTOKA Ha BBIXOJE IIPU €ro rabapuTHBIX pazMepax,

YACTH JIONIACTHOTO HACOCA, KOTOPBIM B 3HAYUTEJIBHOI CTe-  COpasMepHbIX ¢ ra0apUTHBIMHU pa3MepaMu COOCTBEHHO
MeHU ONpeJesisSieTCs ero ruipaBindyeckue U aHTUKABUTA-  ITPOTOYHBIX YACTEH HACOCOB.

[IUOHHbIE KAYeCTBA, METANJIOEMKOCTh, MaccorabapuTHbie TpeGoBaHue CHUMKEHUS HEPABHOMEPHOCTU IOTOKA
XapaKTEePUCTUKM. Ha BBIXOJZE W3 OOKOBOTO MOABOMA TIPU OAHOBPEMEHHOM

KoHCTpyKIUs MOABOLOB OKa3blBaeT 3HAYUTEJNbHOE  YMEHBIIEHUHU €ro rabapuTHBIX PasMEPOB SBJSETCS 11PO-
BJMSHUE Ha paclpejiesieHue CKOpPocTell mepeji BXOAOM B THUBOPeuMBbIM [1].
KoJieco. BeiepctBue aTOTO CTPYKTYpa M COCTOSIHUE I10-
TOKa 3a MOJ[BOJIOM OTPA’KAlOTCA Ha K.II. JI. U XapaKTepu-

CTUKAX HACOCA. 2. AHanu3 npeabIIyNMX HCCIeJOBaHUI

Bce 60KOBbIe TOABOABI XapaKTEPU3YIOTCS TOW ujiu
WHOW CTEMeHbIo OKPY’KHOW HEPaAaBHOMEPHOCTH MOTOKA Ha B paGore [2] meTajibHO pacCMOTPEHHBII BOIPOC BJIHS-
BBIXO/IE. 3a/1a4H, CTOSIINE [IePejl HACOCOCTPOEHHMEM 110 [10-  HUSA CTPYKTYPBI TEYCHUS HA 3HAYCHUE THAPABIMYCCKOTO
BBINICHNIO KA9€CTBA M HAJEKHOCTH MOITHBIX BbICOKO0OO-  KIIJ[ mporounoit wactu (IT9) macoca. OgHako TOJIBKO




