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1. MeTo[, pO3paxyHKOBO-TEOPETUYHOTO AOCIIIPKEHHS CTPYKTYPH Tedil Ta XapaKTEPUCTUK CTYIEHIB BiflIeHTPOBUX

Haryitavis

2. Calculation and Theoretical Studies Method of Centrifugal Blower Stages Flow Structure and Characteristics

Pedepar:

1. O6'eKT moCHimpKeHHs - ra304HAMIUHI IIPOLIECH Y CTYIEHI BiILleHTPOBOT0 HarHiTaya. Meta JOCiKeHHS -
PO3pOOKa METONY AOCJIIKEHHS CTPYKTYpH OCbOCUMETPUYHO] Tedii B CTyIeHsX BiJjlleHTPOBUX HarHiTayiB 3
paziaZbHUMHU JIONIATKAMKM POO0YMX KOJIIC Ta iX CyMapHUX XapaKTE€PUCTHUK JJ1s1 IOMYKY LUISIXiB yAOCKOHAIEHHS
po60TH LIMX CTyIEHiB. MeTonu NOCiIpKEHHS: TapaMeTpH Tevil y CTyleHi BU3Ha4aloThCs 32 JOIIOMOT0I0 CUCTEMU
piBHsHD Efiniepa, 3anncaHoi 3 BAKOPUCTAaHHIM QYHKLIi CTpyMy, 114 ii BUpilieHHS 32CTOCOBAHO KiHLIEBO - Pi3HUIIEBI
nigxony; Bepugikallisi pe3yJibTaTiB po3paxyHKy IPOBe/ieHa LJISIXOM 3iCTaBJI€HHS 3 €KCIIePUMEHTAIbHUMU JaHUMU.
TeopeTuuHi i TpakTHUYHi pe3yabTaTU: CTBOPEHHS IPOrPAMHOIO KOMILIEKCY IJ1s1 TOCIIiI)KEHHS CTPYKTYPH
II03BYKOBOi OCbOCHMETPUYHOI Tedii B IPOTOYHUX YaCTUHAX CTYIEHIB BiJI€HTPOBUX HarHirayis. HaykoBa HOBMU3HA

POOOTH TOJISATa€e y TOMY, 10 BIEpIle: - 3alIPOIIOHOBAHO METO]], PO3PaXyHKOBOT'O NOCJIIPKEHHS CTPYKTYPH Tedii Ta



XapaKTEPUCTUK CTYIIEHIB Bi[ILIEHTPOBUX HATHITA4iB 3 pa/liaJIbLHUMU JIONIATKAMU POOOYMX KOJIIC, SIKUI 103BOJISIE
BM3HAYaTH B IIMPOKOMY [1ialla30Hi peXXUMIB poOOTH XapaKTEPUCTUKHU Ta CTPYKTYPy OCEPEeIHEHOI Y KOJIOBOMY
HaIIPSIMKY CTUCJIMBO]I JJO3BYKOBOI T€Yii; - pO3PaXyHKOBUM HIJIIXOM OTPMMAaHI ra3ofMHaMidHi NapameTpy CTYIIEHiB
BiILIEHTPOBUX HATHITauiB 3 pa/liaJIbHUMU JIONIATKaMU POOOYNX KOJIIC, SIKi JO3BOJIWJIYA BUSIBUTH BILJIUB PEKUMY
pObOOTH HA CTPYKTYPY Tedii, 0co61MBOCTI OGTIKAHHS JIONATKOBUX BiHIIIB Ta Y3TOAKEHHS iX pobOTH; - ofep>kaHi HOBI
IaHi PO BIJIMB 3MiH reOMETPUYHUX ITapaMeTpiB IPOTOYHOI YaCTHHY, a TAKOX MIPo@isiB pobodux KoJlic, I1nQy3opis,
3BOPOTHUX HAIPaBJISAIOYMX alapaTiB JOCIIIKYBAHUX CTYIEHIB HA CTPYKTYPY Tedil Ta IX CyMapHi XxapaKTepPUCTUKY Ta
HaJlaHi peKoMeHpauii 14 iX ygockoHaneHHs. CTyIiHb YIIPOBAaAKEHHS: ITPOTPAMHII KOMIUIEKC i Pe3yJIbTaTh
PO3paxyHKOBUX JOCJIiIPKEHb 3aCTOCOBaHO y npakTulli npoextyBaHHs [TAT "Motop Civ" (M. 3anopixoks), [TAT
"Typb6oraz" (M. XapKiB), a TaKO>K BUKOPUCTAHO Yy HaBYaJIbHOMY IIpolieci Kadenpu Teopii aBiallillHUX IBUTYHIB
HarjionasnbHOro aepokocMiqyHOro yHiBepcurety iM. M. €. )KykoBcbkoro "XAl". I'any3b BUKOPMCTaHHS - Y HAYKOBO-

IOCJIiAHNX, TPOEKTHUX Ta iHIMX POQiNbHMAX OPraHi3allisx eHeproMamnHOOYAiBHOI ramysi.

2. The object of the study is gas dynamic processes in the centrifugal blower stage. The purpose of the study is the
investigating method developing of the axisymmetric flow structure in centrifugal blowers' stages with radial
impeller vanes and their overall characteristics to find ways of improving the operation of these stages. Research
methods: flow parameters in a stage are defined by the system of Euler equations, recorded with usage of the
stream function; the system is solved by finite - difference approach; verification of the calculation results is
carried out by comparison with experimental data. Theoretical and practical results: the creation of software for
studying of the axisymmetric subsonic flow structure in the centrifugal blowers' stages flow paths. The scientific
novelty of the work lies in the fact that for the first time: - the calculation method for the study of the flow
structure and characteristics of the centrifugal blowers' stages with radial impeller vanes was proposed, which
allows to define in a wide range of operating conditions characteristics and circumferentially averaged
compressible subsonic flow structure; - obtained by calculation gas-dynamic parameters of the centrifugal
blowers' stages with radial impeller vanes, which revealed the impact of operating mode on the flow structure,
blade rows flow and the coordination of their work; - new data about the impact of the flow path geometric
parameters changes as well as profiles of impellers and guide vanes on the flow structure and stages overall
characteristics were obtained and recommendations for their improvement were given. Degree of implementation:
software package and the results of numerical studies used in the practice of JSC "Motor Sich" (Zaporizhya), JSC
"Turbogaz" (Kharkiv) and used in the educational process of the aircraft engines theory department of the National
Aerospace University named after Zhukovsky "KhAI". Application is in research, design and other relevant
organizations of power engineering industry.
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