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1. Y nepmomy po3giii NpoBeneHO KpUTUYHUIN PETPOCIIEKTUBHUY aHaili3 Besn4dnH KK]I HacoCiB sk 3araJibHOro
MamuHOOYyBaHHS, TaK i aBialiliHO-KOCMIYHOro Npu3Ha4YeHHs. Y pe3ysbTaTi IPOBELeHOro aHali3y BCTAaHOBJIEHO,
o po6otu 3 niapumeHHs KK]I akTyasnbHi 11 BCixX jionaTeBux HacociB. OfjHaK JIONaTeBi HACOCHU 3arajbHOro

MaH_II/IHO6y,ILYBaHHH BOOCKOHAJIIOIOTHCSA HIJIIXaMU, gIKi He € HpHﬁHHTHHMH JJIs1 paKeTHO'l' TEeXHIiKU. TaK, BOHHU HE



JIiIMITOBaHi Macolo, ix 4aCcToTa 06epTaHHS 3HAYHO MEHIIA, HiXX Y HACOCIB PAaKETHOI TEXHIKU. AJle y Cy4acHil
sitepatypi mano indopmaii 3 nigsumenHs KK] nacocis THA PP]l PH BepxHix CTyIeHiB, sKi Bilpi3HAIOTbCS CYyTTEBO
6i7bIIOI0 YACTOTOO O6EPTaHHS poTOopa. BifCcyTHIlN KOMIIEKCHU MifXif, 3 BUBHAYEHHS BIIJIMBY KOHCTPYKTUBHUX
napameTtpiB Hacoca THA PP]I Ha rioro KK/I. Lle 3yMOBJIIO€ aKTyaJIbHICTh IIPOBENEHOTO NOCIIIKEHHS Ta Or0o
[IPaKTUYHE 3HAYEHHS B HAYKOBOMY CBITi; BiICYTHI1 MaTeMaTUYHUI aJITOPUTM, 3a JOIIOMOIOIO IKOTO MOXKHA
nigsumyty KK nacocis THA PP/l PH BepxHix cTyneHiB; HEOOXiIHO IPOBECTH KOMILJIEKCHE eKCIIePUMEHTAJIbHO-
TEOpPETHUYHE JOCJiIPKEHHS, y Pe3yJbTarTi IKOro 6yLyTb po3p0o0JeHi METOOMYHI 3aCc06H, 5IKi JO3BOJISITh 32 KOPOTKUA
yac i 3 Bucokoro toynictio nigsuiysaty KK/ HacociB THA PP/l PH BepxHix cTyrenis. [Jpyruil po3zia npucBI4eHo
MOPiBHAJIBHOMY aHaJli3y HamipHux i xapakrepuctuk KKJI HacociB okucmoBadya THA nporortuna i3 cy4acHUMU
BMMOraMu. BCTaHOBJIEHO, 1110 32 YMOBY 3MiHHU 3a30Py MixK 6ypTaMU BiiLlEHTPOBOIO KoJleca i MJ1aBal0YMMU KiJlbLISIMHY,
PO3PaxyHKOBI i ekcriepuMeHTasbHi gaHi monao BesunHu KK]I BinpisHsA0THCS Mixk c06010 Ha 1,5%. Takox 3a
€KCIIEPUMEHTAJIbHUMU Pe3yJIbTaTaMU OTPUMaHi PiBHSIHHS, 32 JOIIOMOTOIO SIKUX MOXXKHA BU3HAYUTHU BEJIUUMHY
koedinienTa nanopy i KKJI Hacoca npu 3MiHi 3a30py MiX I1J1aBal0OYMMU KiJIbLISIMU i OypTamu BifilleHTPOBOTO KoJjleca
HacociB THA PP]]. 3acTocyBaHHs IIHEKA 3MiHHOTO KPOKY 3aMiCTb IIHEKa IOCTINHOro Kpoky 36inbimye KK Ha ~ 1,3
%. Busznaueno mo KKJI Hacoca 3HIKYEThCS B cepeHboMY Ha 3 %, KoedilieHT Hanopy 3HmKyeTbes 3 0,595 1o
0,5756 (Ha 3,3 %). 3umwkenHs KK]I i koedilLieHTy Harmopy Hacoca BifOyBa€eThCs Yepes 361/IblIeHHS BeJINIMHI
rifpaByigYHUX BTPAT MiX BiILIlEHTPOBUM KOJIECOM i CIipajibHUM 30ipHUKOM. 3MEHIIIeHHS TOBIIMHU JIOTIaTOK
BiILIEHTPOBOI'O KOJIECA Ha BUXOJ] 31 BCMOKTYBaJIbHOI CTOPOHU 10 50 % Bim HoMmiHanpHOI nigsuiye KK]I Hacoca Ha
1,8 % i xoediuient Hanopy Ha 3,3 %. BctaHOBIEHO, [I7151 HAacoCiB OKucMOBaya ABUTYHIB N25 i N22 HasiBHICTh
IepENyCKHUX OTBOPIB y IpOBigHOMY nucKy nigsuimye KK Hacoca Ha 3,3 % BHACIiLOK Kpalloi opraxisatiii redii
PigyHY 110 IPOTOYHIN YaCTHHI Hacoca. Bu3HayeHi rpaHNYHI YMOBY PEXXUMY Tedil yepes nepenyckHi oTBopu, IIp1
gaxux 3poctae KK]I: BesinunHa CiBBigHOIIEHHS Mi’K BUTPATOIO Yepe3 MEPENYCKHI OTBOPY i BUTPATOIO Yepe3 HACOC
MMOBMHHA 3HAXOAUTHUCH Yy fiana3oHi Bix 0,012 no 0,019; cniBBigHOMEHHS MK IIBUAKICTIO TeYii y IEpEenyCKHUX
OTBOPAax i KOJIOBOIO MIBUAKICTIO HA JiaMETPi pO3TalllyBaHHS [1€PENYyCKHUX OTBOPIB IOBUHHO 3HAXOAUTHUCS Y
nianasodi Big 0,0775 mo 0,097. IIpu 3meHIeHHi KoedillieHTy BXOy Y BifilleHTpoBe KoJjieco 3 6,85 no 6,31 KK i
IIpUBELIeHUI Hatlip Hacoca 3pocTae Ha 3 % i 1,7 % BinnoBinHO. Yepe3 BUKOPUCTAHHS 6iJIbIIOTO YMCJIa JIOTIATOK
BiILleHTPOBOrO KoJjeca, KoedilieHT Harnopy 3pocTae Ha 2,8 %, a KK]I - Ha 1,5 %. Y TpeTbOoMy pO3[iji MpoBeeHui
rJIMO0KUH BCeOIYHMI aHasli3 KaBiTaliiHUX XxapakKTePUCTUK HacociB okucioBaya THA gsurynis N21i N22. BesnunHa
KaBiTauifHOro KoedilieHTa MBUIKOXiGHOCTI 3HM3MUIACS B IianasoHi Bif 385 1o 842 oguHuilb. PO3rIsIHYTO BILIMB
KOKHOTO KOHCTPYKTMBHOTO [1apaMeTpa Ha BeJIMYMHY KaBiTaliiHOro KoedilieHTa mBUAKOXiZHOCTI. BcTaHOBIIEHO,
1110 3MEHIIEHHS 3a30PiB MiX IJ1aBalOYMMU KiJIbLSIMU i 6YpTaMU BiiLlEeHTPOBOrO KoJleca MiBUILIYIOTh
AQHTHMKAaBIiTallilHi KOCTi MHEKOBIJLEHTPOBOro Hacoca. OTpMMaHi PiBHSHHS, 32 JOIIOMOTIOIO SIKUX MOKHA BU3HAUYUTH
BEJIMYMHY KaBiTallilHOro KoeillieHTa MBUIKOXiJHOCTI Hacoca U 3MiHi 3a30py MiX I1JIaBalOUMMU KiJIbLSIMA i
OypTamu BiZjlIeHTPOBOTO KoJjieca JJ1sl eCcTy TUIIopo3mipis HacociB PP/I. 3meHeHHs KoedillieHTa fiaMeTpa BXOLy Y
BifLleHTpoBe Koseco 3 6,85 1o 6,31 (3MeHIIeHHs JjameTpa BXO/ly Y BifllleHTPOBE K0JIeCO) 3MEHIIY€E BETNYNHY
KaBiTalifHOro KoedilieHTa mMBUIKOXigGHOCTI Bif, 73,8 mo 495 onunaunp. I1py 3MiHi BiZTHOCHOI TOBIIMHY BXiITHUX
KPOMOK JIOTIATOK BifIIIEHTPOBOTO KoJjieca i mueka i, 0,014142 no 0,0173 kaBitauiitHui KoedillieHT NIBUIKOXiTHOCTI
Hacoca He 3MiHI0eTbCsl. KOHCTPYKTHBHI IapaMeTpH I1J1aBaloyoro Kijblis, pO3TalllOBAaHOIO HAa IIEpeJHbOMY OYpTY
BiZJLIEHTPOBOIO KOJIECA TAKOXK BILJIMBAE HA aHTHKaBiTalilHi AKocTi Hacoca THA PP/l. BUKopucTaHHS KOHCTPYKILii
I1I71aBAI0YOro Kisblis, 36i1bl1ye BeIMYMHY KaBiTalifiHOro KoedilieHTa mBUIKOXiZHOCTI Hacoca B iana3oHi Bifg 444
10 645 oguHUILB Y IOPIBHSHHI 3 iHIIMMY BapiaHTaMU. Y 4eTBEPTOMY PO3[ijli po3p06JIeHO eKCIIepPUMEHTaIbHO-
PO3paxyHKOBY MeToauKy 3 nigsumeHHs KK]I Hacoca, sKa Mae HaCTYITHi MOKJIMBOCTI: IIBUJKO i 3 BUCOKOIO TOYHICTIO
Bu3HaunTy nigsumennsa KK Hacoca npu 3MiHi M1Oro KOHCTPYKTUBHMX [1IapAMETPIB, SIKi 3alIPOIIOHOBAHO Y LN
METOAMLi; BUBHAUNTH, SIKUM YMHOM YCi 3MiHM KOHCTPYKTUBHUX NTapaMmeTpiB Hacoca THA PP]l BiimBaroTh Ha 1100
aHTUMKAaBITallil1Hi BIaCTHUBOCTI; BUBHAYUTHU HEOOXiAHICTh pO3pOOKU HOBOTO HACOCA, SIKIO 3MiHU BCiX

KOHCTPYKTUBHUX IIapaMeTPiB, sIKi BHECEHI y HACOC-TIPOTOTHIL, HE 1aJIA PE3YJIbTaTy.

2. In the first section, a critical retrospective analysis of the CPR values of pumps of both combustion engineering
and aerospace applications was carried out. As a result of the analysis, it was established that the robots with the



advance of the pressure control valve are relevant for all shovel pumps. However, the shovel pumps of the
combustion machine are equipped with paths that are not suitable for rocket technology. So, the smells are not
limited by mass, their frequency of wrapping is significantly lower than that of rocket technology pumps. However,
the current literature has little information on the advance of the high-pressure pumps of the LRE pumps of the
upper stages, which are affected by a significantly higher rotation frequency of the rotor. This is a daily
comprehensive approach based on the determination of the design parameters of the LRE pump on the second .
This demonstrates the relevance of the research carried out and its practical significance in the scientific world; a
daily mathematical algorithm, with the help of which it is possible to advance the efficiency of the pumps of the
high-pressure pumps of the high-pressure pumps of the high-pressure pumps of the high-pressure pumps of the
upper stages; It is necessary to carry out a comprehensive experimental-theoretical investigation, the result of
which will be the disaggregation of methodological methods that will allow the CPD of the upper-stage LRE pumps
to be determined in a short hour and with high accuracy. Another section is devoted to the regular analysis of the
pressure and pressure characteristics of the TNA prototype oxidizer pumps using current conditions. It has been
established that by changing the gap between the collars of the over-center wheel and the floating rings, the
design and experimental data for the CCD values differ from each other by 1.5%. Also, based on the experimental
results, it is possible to calculate the value of the pressure coefficient and the efficiency factor of the pump when
changing the gap between the floating rings and the collars of the sub-center wheel of LRE pumps. It was
determined that the pump efficiency factor decreases by an average of 3%, the pressure coefficient decreases
from 0.595 to 0.5756. A decrease in the efficiency factor and the pump pressure ratio is achieved through an
increase in the hydraulic flow between the eccentric wheel and the spiral collector. A change in the thickness of
the blades of the eccentric wheel at the outlet from the winding side to 50% from the nominal increases the pump
efficiency by 1.8% and the pressure coefficient by 3.3%. It was found that for oxidation pumps of engines No. 5 and
No. 2, the presence of bypass openings at the conductive disk increases the pump efficiency by 3.3% due to the
better organization of fluid flow along the pump’s wet part. The values of the boundary flow regime through the
bypass openings, when the CCD increases: the value of the ratio between the flow through the bypass openings
and the flow through the pump is in the range of 0.012 to 0.019; The relationship between the fluidity of the flow at
the bypass openings and the fluidity on the diameter of the expansion of the bypass openings is in the range of
0.0775 to 0.097. The third section includes a deep comprehensive analysis of the cavitation characteristics of the
oxidizer pumps of TNA engines No. 1 and No. 2. The value of the cavitation fluidity coefficient decreased in the
range from 385 to 842 units. The infusion of the skin design parameter into the value of the cavitation fluidity
coefficient is examined. It has been established that changing the gaps between the floating rings and the collars of
the sub-center wheel will move the anti-cavitation components of the center-screw pump. It is possible to
calculate the value of the cavitation coefficient of the fluid speed of the pump when changing the gap between the
floating rings and collars of the eccentric wheel for six standard sizes of LRE pumps. The design parameters of the
floating ring, mounted on the front flange of the over-center wheel, are also integrated into the anti-cavitation
yokes of the LRE pump. Improved design of the floating ring, a higher value of the cavitation coefficient of the
pump speed in the range of 444 to 645 units equal to other options. The fourth section has developed an
experimental-experimental method for shifting the pump's CCD, which makes it possible to quickly and accurately
determine the displacement of the pump's CCD when changing its design parameters, as required this method was
renovated; This means that due to all changes in the design parameters of the LRE pump, this will affect the anti-
cavitation authorities; It is necessary to develop a new pump, since changing all the design parameters that were
added to the prototype pump did not yield results.
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Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 72, JHinpo, JIHiIpoBCcbKUi p-H., 49045, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VII. BinzomocTi npo odiniliHuX OIIOHEHTIB Ta PpelleH3€HTIiB
OdiuiiiHi OIOHEHTH

BiacHe IIpizBuie Im'sa ITo-6aTbKOBI:

1. IlaBnenko IBaH BosoguMuposuy

2. Ivan Pavlenko

KBasigikamis: n. 1. u., npodecop, 05.17.08

I,quTucpiKaTop ORCHID ID: 0000-0002-6136-1040



JoparkoBa iHdpopmamnist:

IloBHe HaﬁMeHyBaHHH lOpI/I,ILH'{HOi 0CO0M: CyMChKMIi IepKaBHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 05408289

Micue3HaxoaKeHHS: ByJI. XapKiBcbKa, 0y1. 116, Cymu, Cymcopkuii p-H., 40007, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUIL

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Jonrononos Cepriit IBaHOBMY

2. Serhii Dolgopolov

KBasidikamis: . 1. u., crapumit HayKoBuii CriBpoGiTHYK, 05.05.03
InenTudikarop ORCHID ID: 0000-0002-0591-4106
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: HCTUTYT TexHiYHOI MexaHiku HarjioHanbHoi akazemii Hayk

YKpainu i lep>kaBHOro KOCMiYHOI'O areHTCTBa YKpaiHu

Kopg 3a €IPIIOY: 05539962

Micue3HaxoaKeHHS: ByJ1. Jlemko-Ilomnesns, 6yn. 15, Juinpo, JHinpoBceKuii p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjonanbHa akageMid HayK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: AkafieMivHui

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Byyapcekuii Basnepit JleoHigoBuy

2. Valerii L. Bucharskyi

KBasigikanis: . r. u., mou., 05.07.05
InenTudikarop ORCHID ID: 0000-0002-8245-5652

JoparkoBa iHdpopmanist: https://www.scopus.com/authid /detail.uri?authorld=5720167455;
https: / /www.webofscience.com /wos/author /record /F-7491-2017

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: J[HINMPOBCLKMII HAlliOHALHKI yHiBEpCUTET iMeHi Osecs
['oHyapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 72, JHinpo, JHipoBcbKui p-H., 49045, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3on0TbKO OsiekcaHIp €BreHoBUY

2. Oleksandr Zolotko

KBasigikanis: . t. u., mom., 05.05.03
InenTudikarop ORCHID ID: 0009-0008-5600-500X

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [IHINPOBCHKMII HALIOHAIBHAIA YHIBepcUTeT iMeHi Oecst

l'oHyapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHs: npocnekt Hayku, 6y, 72, Hinpo, JIHinpoBcbkuii p-H., 49045, Ykpaina

dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

VIII. 3aKkJIr04Hi BiZoMOCTi

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

rOJIOBH pagu

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI

roJIOBYIOYOroO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

Hasunos Cepriit OsekcangpoBUY

Hasupos Cepriit OsieKCaHapoBUY

Hocosa TetsHa BanepiiBHa

VKpIHTEI

[Opuenko TersHa AHaTosiiBHA



