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IBUTYHA

2. Characteristics of a tandem grid fan impeller of a turbofan engine

Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYEHO BUPIlIEHHIO HAYKOBO-IIPUKJIAIHO]I 3a1ayi NifiBuIlleHHs €(DEKTUBHOCTI
IBOPSIOHUX JIOTIATKOBUX BiHIIiB BEHTUJISITOPIB IBOKOHTYPHUX TYPOOPEAKTUBHUX JIBUTYHIB LIIJISIXOM 3aCTOCYBaHHS
peIIiTYaCTUX IBOPSIAHUX POOOYMX KOJIiC. Briepiie OTpUMaHO XapaKTepPUCTUKY PELliTIaCTOro JBOPSAHOTO pO60YOTro
KoJieca BeHTunsatopa TPl METOIOM YMCEIbHOTO €KCIIepUMEHTY. [ToKa3aHo, 10 3aCTOCYBaHHS PEIiTYaCTUX
neopsigHux PK 3a6e3nedye nifBuineHHs eeKTUBHOCTI BEHTUIIATOPA, 36i/1bl1ye foro HanipHicTb. CTymiHb
NiABUILEHHS TUCKY B Jlianla3oHi pe>XXUMiB o6epTaHHs poropy Bif 2202...3010 06 /xB 36inbimyeTsest 10 10 % B
nopiBH4HHI 3 ABOpsAnHUM PK. [IpencraBieHo JOCiIpKeHHS YaCTOTHUX XapaKTEPUCTHUK BJIACHUX KOJIMBAHb
OJHOPSITHOI, €KBiBaJIEHTHOI IBOPSAHOI Ta PeUliTYaCTUX ABOPSAHUX JIONMATOK poboyux KoJiic BeHTuastopa TP,
[TokaszaHo, 0 3aCTOCYBaHHS IBOPSIIHUX JIONATOK Y AOCiIKEHOMY BEHTUJIATOPi 6€3 Neperopofok HEJZOMyCTUMO Y
3B'I3KY 3 HasIBHICTIO BIaCHUX (DOPM KOJIMBAHb, JI€ BiZl0YBAa€ThCS IEPETUHAHHS JIONIATOK N1EPLIOTO i IPYroro psigy.

[TokaszaHo, 10 3aCTOCYBaHHS PEUITYACTUX ABOPSAHUX POOOYMX JIONATOK JO3BOJISIE IOKPALIUTU KOPCTKICTh Ta



3a6€3MeYnTy HaJiliHy po60Ty BEHTUJISITOPA. YIOCKOHAJIEHO METOIMKY BUOOPY [apaMeTpiB PeliT4acToro
IBOPSIHHOTO pobodoro Kosieca BeHTussTopa TP 3 ypaxyBaHHSIM CIIEKTPY 4acTOT BJIACHUX KOJIMBaHb. OTpuMara
MOJlaJIbIINI PO3BUTOK TEOPIisl JBOPSIHUX JIONATKOBYX BiHIIIB B YACTHHI JOCJIIIPKEHHS PELIITYACTUX ABOPSIAHUAX

JIOTIATKOBUX BiHLliB 3 BEJIMKUM IIOJOBXEHHIM.

2. The thesis is devoted to solving the scientific and applied problem of increas-ing the efficiency of tandem blade
rows of fans of turbofan engines by using grid tan-dem impellers. For the first time, the characteristics of a grid
tandem impeller are obtained by the method of numerical experiment. It is shown that the use of grid tandem
impellers provides an increase in the efficiency of the fan, increases its loading. The pressure ratio increases in the
range of rotor rotation speed from 2202 ... 3010 rpm increases up to 10 % compared to a tandem impellers.
Investigations of the frequency characteristics of natural vibrations of a single-row, equivalent to tandem row and
grid tandem blades of the turbofan engine fan impellers are presented. It is shown that the use of tandem blades in
the investigated fan without partitions is unacceptable due to the presence of natural vibration modes, in which
the blades of the first and second rows intersect. It is shown that the use of grid tandem rotor blades improves
rigidity and ensures reliable operation of the fan. The technique for selecting the parameters of a grid tandem
turbofan engine fan impeller has been improved, taking into account the spectrum of natural vibration
frequencies. The theory of tandem blade rows was further developed in terms of the study of grid tandem blade
rows with a large elongation.
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