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Tema gucepranii:
1. TlinBrIeHHSs TeXHIYHOrO PiBHS LIECTEPEHHOI0 HACOCA HAa OCHOBI HOBUX (Pi3MYHUX i MAaTEMAaTUYHUX MOZEIeN
Ipolecy nopavi

2. Improving the technical level of gear pumps based on new physical and mathematical models of the flow process

Pedepar:

1. O6'eKT BOCIiIKEHHS - po604i IPOLIECH, IO IPOTIKAIOTh Y LIECTEPEHHOMY HAaCcOCi TP N0Javi pobo4oi piguHM mif,
TUCKOM. MeTa IOCIIiIKEHD - MiJBUILIEHHS TEXHIYHOIO PiBHS MIECTEPEHHOI0 HACOCA 3a IOAAYEI0, TUCKOM,
MMATOMMMU [TOKa3HUKAMMU i BUSIBJIEHHS] YMOB 3MEHILI€HHS ITyJIbCallil 10/1a4i i TUCKY 32 PaxyHOK HOBOTO IiAX0A4Yy [0
Ipoliecy nojadi Hacoca 3 po3poOKOIO BiATIOBITHNUX HOBUX (PI3MYHUX i MATEMaTUYHUX Mogeseil. MeTonu
IOCJiIKeHb 6a3yI0TbCSl HA BUKOPUCTAHHI (PyHIAMEHTAIbHUX I10JIOKEHD TiIpOMexaHiku, Teopii MexaHi3MiB i
MalluH, TeoPii €BOJIbBEHTHOI0 3y0YaTOro 3a4eIlJIeHHs, Teopil pyxy pobo4oi piHy yepes 3a30pU B CIIPSIKEHHSIX
IeTajsieil Hacoca. METOIY MaTeMaTUYHOI CTaTUCTUKY IIPU 00pOOLli pe3yJbTaTiB eKcliepuMeHTiB. TeopeTrnyHi Ta
[IPaKTHUYHi pe3yJbTaTy MOJISATal0Th B MiJIBULIEHHI TEXHIYHOTO PiBHS MIECTEPEHHOIO HACOCA: MifBUILIEHHS TUCKY,
HiABUILEHHS MUTOMOTO PO60YOro 06'eMy i mopadyi, 3H>KEeHHS MyJIbCcaliii MUTTEBOI ITO1adi, 10 6a3yeThCs Ha

PO3pOoOLi IPUHIMIIOBO HOBUX YSBJIEHb [P0 MEXaHi3MU i 0COBJIMBOCTI IIPOTiKaHHS POOOYMX ITPOLECiB IO aYi.



HoBusHa: Briepiie BCTaHOBJIEHI OCOOJIMBOCTI B3a€MO3B'I3KiB MK TUCKOM Ha BUXOJi IIECTEPEHHOTO HACOCA i
BHYTPIIIHIM rifnpaBiivHUM OIIOPOM PyXy PiMHYU AU MOXJIUBICTb CPOPMYJIIOBATH YMOBH IMiTBUILIEHHS TUCKY i
KoediljieHTa nogayi, 3anpornoHoBaHa (pisuyHa i BifnosigHa il MaTeMaTU4Ha MOZEJb [IPOLeCy MoAadi CKIaaeThCs 3
I BOX IIPOTUJIEKHO CIPSIMOBAHMX BiJTHOCHO KAMEPM HaTHiTaHHS PyXiB 3y0LliB II€CTEPEHb Ka4alOuoro By3Jia 1a€
MO>KJIMBICTb MOSICHUTU OCOGIMBOCTI pO60YOro IMpoLecy Mojaadvi i € TeOpeTUYHOK OCHOBOIO MOJAbLIIOr0
BJJOCKOHAJIEHHS IIECTEPEHHOT0 HACOCA; BIIEPIIE 3aIIPONIOHOBAHUI MEXaHi3M BUHUKHEHHS F€OMETPUYHOI Iy Ibcallii
MUTTEBOI 10Jay4i i TUCKY; BIIepLIE€ BCTAHOBJIEHO, 1110 30i/IbIIEHHS IUTOMOT0 pO60Y0Oro 06'eMy HaCOCa MOXJIMBO
OKpiM 3MEHIIEHHS JOBXWHU PafiycCiB, MO 3'€IHYIOTb EHTPU OOEPTAHHS IIECTEPEHD 3 TOYKOIO 3a4eIlIEHHS 3y0iB
IIeCTEPEHD, BMEHIIEHHSIM KYTOBOI IIBUIKOCTI iX TOBOPOTY; BIIEPILIE€ BCTAHOBJIEHO, 11O MyJIbCallisi MUTTEBOI TOAAYi
CKJIaJIa€ThCsl 3 IBOX CKJIAJOBUX: 00€PTOBA IyJbCallisl € HACIIKOM [TOXMOKM KPOKY 3a4eIllJIEHHS], 1110 BUHUKAE [IpU
BUTOTOBJIEHHI LIECTEPEHD, @ 3y0UYacTa MyJbCallisl IOSICHIOETCS, SIK PE3YJIbTAaT MOMEHTAJIbHOI 3y[IMHKYU B3a€EMHOTO
PYXY €JIEMEHTIB IIeCTePEHb, 10 NePeNIKOPKAIOTh [104a4i B MOJIIOC] 3ayenseHHs. Pe3yibTaT: po3po6sieHi METOAUKU
IIPOEKTYBaHHS LIECTEPEHHOI0 HACcOCa 3 MiABUIEHNM TUCKOM, METOJIMKH ONTUMI3allil IapamMeTpiB HacOoCa, Ki
IO3BOJISIIOTH 301JIBIIATY TMTOMUIN pOo6ounii 06'eM He MeHI, HixX Ha 20...35%, po3pobJieHi NepCrneKTUBHI Cllocobu
3HIDKEHHS MyJIbCallii MUTTEBOI Toayvi i TUCKY. Pe3ysibTaT JOCiIKeHb CPOPMYIbOBaHi y BUTJISLI PEKOMEH AL,
METOAMK PO3PAXYHKIB i KpECJIEHb HIECTEPEHHOIO HACOCA 3 MiJBUILIEHVMY TEXHIYHUMU XapaKTEPUCTUKAMU,
nepepadi aJ1s snpoBamkeHHs Ha [TAT "Tinpocuna” (M. KipoBorpan), a Tako>k BUKOPHUCTOBYIOTHCSI B HABYAJIbHOMY
npoueci Ha Kadenpi excITyartalii Ta peMOHTY MallvH KipoBOrpazcbKOro HalioOHaJIbHOTO TEXHIYHOTO YHIBEPCUTETY.

Cdepa BUKOPUCTAHHS -~ MAITMHOOYyBaHHSL.

2. Object of research - working processes occurring in gear pumps feeding the flow under pressure. The purpose
of research - improving the technical level of gear pumps for feed, pressure, specific indicators and identify
conditions reduce flow ripple and pressure due to a fundamentally new approach to flow the pump with the
development of appropriate new physical and mathematical models. Research methods are based on the
fundamental provisions of hydromechanics and the theory of mechanisms and machines, in particular the theory
of involute gear meshing, theory flow movement through the gaps in the coupling pump parts, methods of
mathematical statistics used in the processing of experimental results. Theoretical and practical results are
improve the technical level of gear pumps, such as increased pressure, increased specific working capacity and
flow, reducing the ripple instantaneous flow and pressure, based on the development of innovative ideas about
mechanisms and peculiarities of workflows feed. Novelty : the first set features the relationship between the
pressure at the outlet and internal gear pumps hydraulic resistance of the flow made it possible to formulate
conditions of increased pressure and feed rate , the proposed physical and the corresponding mathematical model
of flow consists of two oppositely directed relative camera motion pumping gear teeth pumping unit makes it
possible to explain the features of the workflow and flow a theoretical basis for further improvement of gear
pumps; first proposed mechanism of geometric pulsation instantaneous flow and pressure, for the first time found
that an increase in the specific volume of the pump may work but shorter radii connecting the centers of rotation
of the pinion gear teeth meshing point, a decrease in the angular velocity of rotation; the first time found that
instantaneous flow ripple has two components: rotating pulsation is the result of error step gearing arising in the
manufacture of gears and gear ripple due as a result of momentary stop mutual traffic gear elements that prevent
submission of pole engagement, received further development of methods of optimizing the parameters too thing
pumping unit. Results: Methods of designing gear pumps with high pressure pump parameter optimization
techniques can increase the specific capacity not less than 20...35% developed promising ways to reduce the
fluctuations of instantaneous flow and pressure. The results are formulated in the form of guidelines, calculations
and drawings gear pumps with high specifications, transferred for implementation at JSC "Hydrosila" (Kirovograd),
and are used in the educational process at the department of maintenance and repair of machines Kirovograd
National Technical University. Scope - engineering.
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