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V. BizomocTi npo gucepramniio

MoBga guceprariii:

Koau TeMaTHYHHX PYOPHK: 45.53.43

Tema guceprauii:

1. Po3po6ka meToHaliiiHUX NPUCTPOIB AJ1s MifBUILeHHS e(PEeKTUBHOCTI paKeTHUX JBUTYHIB
2. Development of detonation devices to improve the efficiency of rocket engines
Pedepar:

1. ,HI/ICGPTaLIiH IIPpUCBAYE€HA p03p06ui Ta O6FPYHTYBEIHHIO CXEMHHUX pi[HeHb PaKETHOr'O ABUTYHA 3 BUKOPHUCTAHHAM

JIETOHALIHOrO MPOLECY IJIs MMiABUIIEHHS €HEPIrOMACOBUX XapPaKTEPUCTUK YCTAHOBKU B LIIJIOMY. BU3Ha4YeHO

CTPYKTYpPY I10JIs1 Tedil KOMIIOHEHTIB [IaJIMBa B KiJIbLIeBiil JeTOHALIHIN Kamepi 3ropsiHHS 6111 POPCYHOUHOI [OJIOBKHY,

sIKa TaKOX BIVIMBA€ Ha e(PEeKTUBHICTb IPOXOIPKEHHS AeTOHALliHOro GpoHTY. [IpoBeieHO KOMITIOTEpHE

MOJIEIIOBaHHS Tedii cymimi yepes popCcyHKH Pi3HUX CXEM 3 METOIO ONTHUMI3allii 32 KpUTEPieM MiHiMasIbHOTO



Macmraby TypOyJI€HTHOCTI, 1IJ0 B CBOIO YEPry BeJle N0 3MEHUIEHHS Yacy AudysifiHoro BUpiBHIOBaHHSA. Ha OCHOBI
OTPUMAaHUX JaHUX 0YyJI0 3p06JIEHO BUCHOBOK IIPO HE MOJKJIMBICTh 3a0€3I1eYeHHsI ONITUMAaJIbHOTO 1171 JeTOoHaLi
CyMilIOyTBOPEHHSI B iCHYI0UMX CX€Max, Ta 3alIPOIIOHOBaHO Nepexif, 1o ¢opkamepu. PozpobieHo cxemy
IeTOHALITHOTO PaKETHOTrO BUTYHA 3 iHillialli€lo iMITy/IbCiB poTaliiiHO0 AeToHaljielo. Ha ii ocHOBi po3po6ieHo
IIPUCTPIll JONaTI0BaHHS BiNIpalbOBAaHOTO TYPOiHHOTO rasy B IeTOHALiHOMY peskuMi 1151 apuryHa tuny PJI861K.
[TpoBeneHO ekcriepuMEeHTaJIbHI BUITPOOYBaHHS Ha MOJEJISIX €JIEMEHTIB LIbOr0 IIPUCTPOIO 1151 Bepudikaliii
TeXHIYHUX pileHb. PO3po6sieHO TBepIONaJMBHUI IIHYPOBUIA A€TOHALIMHUI BUTYH /1J1s BiIBeIEHHSI CTYJIOK
rOJIOBHOTO 00TiKayva, 10 BifAisiIEThCS Bifl pakeTy Mpu MOJIbOTI B IPU3EMHUX IIiIIbHUX apax aTMocdepu 3
HaJ3BYKOBOIO MIBUIIKICTIO. B pe3ysbTaTi KOMITIOTEPHOTO MOJEJIIOBAaHHS BUSIBJIEHO OCOOIMBOCTI OOTIKaHHS CTYJIOK
HabiraiourMm MOTOKOM, L0 CIIPUSIIOTh MIPOLIECY iX pO3/isieHHs i BinBeneHHs. [IpoBeieHO eKCllepUMeHTaJIbHI
JOCJIiIPKEHHS NAaJMBHUX KOMITO3UIIill HA OCHOBI HITPATy TiIPOKCUIIAMOHIIO, 1[0 MOXXYTb BUKOPUCTOBYBATUCD JJIsI
IeTOHALINHUX NIPUCTPOIB B PAKETHIN TEXHILLi.

2. The thesis is devoted to development and substantiation of rocket engine circuit decisions with use of
detonation process for increase of energy and mass characteristics of installation as a whole. The structure of the
fuel component flow field in the annular detonation chamber of the combustion near the injector head is
determined, which also affects the detonation front moving efficiency. Computer simulation of the mixture flow
through the nozzles of different schemes for optimizing according the criterion of the turbulence minimum scale
was conducted which in turn leads to decrease in the diffusion equalization time. Based on the obtained data, it
was concluded that it is not possible to provide the optimal mixture for detonation in the existing schemes. The
transition to the prechamber was proposed. The scheme of the detonation rocket engine with initiation of
impulses by rotational detonation is developed. Based on it, a device for combustion of exhaust turbine gas in the
detonation mode for the engine of type RD861K was developed. Experimental tests on this device element models
for verification of technical decisions are carried out. A solid-fuel cord detonation engine has been developed to
divert the wings of the main fairing separated from the rocket during flight in the surface dense layers of the
atmosphere with supersonic speed. As a result of computer simulation of the wing flow by the oncoming flow, the
effects contributed to the process of their separation and removal are revealed. Experimental studies of fuel
compositions based on hydroxyl ammonium nitrate, which can be used for detonation devices in rocket
technology, have been carried out.
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