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1. TlimBumeHHs BiOpOHaAiNHOCTI BimeHTpoBux HacociB AEC Ha OCHOBi CTBOPEHHS TOCTOBIPHUX MAaTEMAaTUYHUX
MoJieJIeN JUHAMIYHOI CUCTEMU POTOP-KOPIIyC

2. Improvement of Vibrational Reliability of NPP Centrifugal Pumps Based on Generation of Reliable Mathematical
Models of Dynamic System Rotor - Pump Casing

Pedepar:

1. Y po6oTi Bupiliena HayKoBO-IIpaKTUYHa 337a4a i3 3a6e3re4eHHs BiOpoHaAiiHOCTI BiilleHTPOBUX HACOCHUX
arperatiB AEC, 110 peasi3yeTbcsl Ha CTBOPEHHI JOCTOBIPHOI MaTeéMaTUYHOI MOJEJi IMHAMIYHOI CUCTEMU HACOCHOTO
arperary B LiJIoMy. PO3IJISIHYTO JUHAMIYHYy MiICUCTEMY POTOPA HACOCA, BCTAHOBJIEHO, 10 BJIACHI 4aCTOTU KOJIMBAaHb
pOTOpa Hacoca B 3HAYHIM Mipi 3aeXaTh Bifj IOJATIMBOCTEN KOPHIYCIB MigmunHuKiB. OCKiJIbKY POTOP — HEBix'eMHa
YaCcTHMHA HACOCHOTO arperary, To [IpoaHasi3oBaHOo IMHAMIYHI XapaKTePUCTUKU arperary. Pe3ysbTaTi PO3paxyHKy Ta
€KCIIEPMMEHTAJIBHOTO BU3HAUYEHHS BJIACHUX YACTOT arperary rokKasaji, 0 BJACHI 4aCTOTA OKPEMUX €JIEMEHTIB
3HAYHO BiJIPI3HSIIOTHCS BiJl BJIACHUX YaCTOT CUCTEMHU, OTXKE, PO3IJISL], CUCTEMU B L[iJIOMYy JLO3BOJISIE BUSHAYATU

IVHaMiyHi XapaKTepUCTUKY arperaTy f1ocToBipHO. CTBOPEHO METOAUKY II00YZ0BU MaTeMaTUYHOI MOIei



HAaCOCHOTO arperary, LOCJiIKEHO BILIUB [10AATIUBOCTI KPIIJIEHHSI TOPU30HTAJIBHOIO HACOCA HA MO0 JUHAMIYHI
XapaKTEePUCTUKU. Y AUCEPTALiHOMY OCiIKEHH] PO3IJISIHYTO CUCTEMY BEPTHUKAJIBHOTO HACOCHOTO arperary Ta
BCTAHOBJIEHO CYTTEBY BiIMiHHICTh MK BJJACHUMHU 4YaCTOTAMU OKPEMUX IIiICUCTEM Ta BJIACHUMU 4aCTOTAMU
CHCTEMM B LIiJIOMY, 3'SICOBAHO, SIK BIIJINBA€ NOAATIUBICTD KPilJIeHHS] BEPTUKAJIbHOTO arperaTy Ha Horo AUHaMiuHi
XapaKTEPUCTUKU. PO3p061€HO OCHOBHI KOHCTPYKTHBHI CIIOCOOY BiJJIaIITYBAaHHSI HACOCHUX arperaTiB Bif

PE30HAaHCHUX PEXUMIB POOOTH.

2. In the dissertation, the scientific and practical tasks of ensuring the vibration stability of the NPP centrifugal
pump units have been solved. This task is based on the creation of a reliable mathematic model of the centrifugal
pump unit dynamic system as a whole. The dynamic subsystem of the pump rotor has been analyzed, it has been
established that natural frequencies of vibration of the pump unit largely depend on bearing housing compliance.
As the rotor is an integral part of the pump unit, the dynamic characteristics of the pump unit have been analyzed.
Results obtained during calculations and experimental determination of natural frequencies of the pump unit have
shown that natural frequencies of the subsystem are differ from the natural frequencies of a system to a large
extend, it means that the analysis of the system as a whole allows performing the reliable determination of
dynamic qualities of the pump unit. The technique of development of the pump unit mathematic model has been
created. It has been investigated the effect of the flexibility of pump fasteners on the pump dynamic
characteristics. The system of the vertical pump unit has been analyzed and it has been established the significant
difference on natural frequencies of isolated subsystem and natural frequencies of the system as a whole. Basic
design approaches for detuning the pump unit from resonant modes of operation have been created.
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