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1. KoMIyiekcHU METOJ, pO3PaxyHKY (POPCAKHO-BUXITHUX IIPUCTPOIB TYPOOPEAKTUBHUX IBOKOHTYPHUX JBUTYHIB

2. Integrated method of analysis of afterburner exhaust units of turbojet by-pass engines

Pedepar:

1. O6’exT mocmimkeHHs: — poboui poLecH, sIKi IPOTIKaTh Y POPCAKHO-BUXITHUX MPpUCTPOsX (DBII)
TypOOpEeaKTUBHUX ABOKOHTYPHUX JIBUTYHIB; MeTa — MifBuineHHs epektuBHocTi PBII TypbopeakTUBHUX IBUTYHIB
LIJIIXOM PO3PaxyHKy Moro pobouoro Nnpouecy 3 ypaxyBaHHSIM HEPIBHOMIPHOCTI KoeQillieHTy HaZJIMIIKy KACHIO Ta
TYpOYJI€EHTHUX XapaKTEPUCTHUK IIOTOKY; METOIH — J1JI PO3PAXYHKY IIPOLLECY CyMilllOyTBOPEHHS BUKOPUCTOBYBAIaCh
MoZiesib po3isibHOI Tedii ra3oBoi Ta pinkoi ¢pa3 3 ypaxyBaHHSIM BIUIUBY KiHIIEBUX IIBUJIKOCTEN [IepeHOCY MK
dazamu. [I51g po3paxyHKy razopoi a3y BUKOPUCTOBYBABCS YUCEJIbHUN METO]], 3aCHOBaHUI Ha BUKOPUCTAHHi
€i1JIEPOBO-JIArPaH>KEBOTO MiAXOAY, SIKUH NO3BOJIsIE PO3paxyBaTU TPMBUMIPHY CTUCJIMBY HECTAL[iOHAPHY TEYilo y
®BII, sixnit onucyeTtbes piBHIHHAMU Hag'e-CTokca 3 ycepenHeHHsIM 32 PelHO/IbICOM Ta OJHOTIapaMeTPUIHOIO
MOJEJIIIIo TypOyIeHTHO]I B'si3KoCTi. Jndepenuiiini piBHsAHHS pigkoi ¢asu Bupimysanuch metogom Pynre-Kyrra.
YpaxyBaHHS TypOyJIEHTHOTO TOPiHHSI BUKOHAHO 32 JOIIOMOTOI0 I10JIyeMIIIpUYHOI Teopii; HOBU3HA — pO3PO06JIEHO
KOMILJIEKCHUI METOJ] PO3PaXyHKYy TSTU COILJIa TYypOOPEAKTUBHOTO ABUTYHA HAa (POPCOBAHOMY PEKHMI pOOOTU

IBUTYHQ; PE3YJIbTAT - 3alIPONIOHOBAHO 3MiHM F€EOMETPUYHMX [TaPAMETPIB Ta MapaMeTPiB pO3NMUITYy NAJINBa, SKi



3a6e311evyIoTh IiBUIIEeHHS e(PeKTUBHOCTI po6odoro npouecy OBIT; ranysp - aBiafBUryHOOYJyBaHHSI.

2. Subject of analysis is the working process occurring in afterburner exhaust units (AEU) of turbojet by-pass
engine. The purpose of analysis is to increase efficiency of turbojet by-pass engine AEU having calculated its
operating process taking into account irregularity of excess oxygen coefficient and streamline turbulent
characteristics. Method: model of separate flow of gas and liquid phases was used to calculate mixture formation
taking into account influence of finite transfer velocities between phases. Numerical procedure based on
application of Euler-Lagrange approach was used to calculate gas phase that allows to calculate three-dimensional
compressible nonsteady flow within AEU, which is described with Navier-Stokes equations averaged by Reynolds
number and one-parameter model of turbulent viscosity. Differential equations of liquid phase were solved
applying the Runge-Kutta method. Turbulent combustion was taken into account by application of semi-empirical
theory. Novelty lies in developmentof integrated analysis of turbojet engine nozzle thrust for augmented power. As
aresult, geometry and fuel atomization parameters were changed so to provide increased efficiency of AEU
operating process.
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