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2. Development of detonation devices to improve the efficiency of rocket engines

Pedepar:

1. Inceprais npucBg4YeHa po3po61ii Ta O6IPYHTYBAaHHIO CXEMHUX PillleHb PAKETHOTO JBUTYHA 3 BAKOPUCTAHHSAM
IETOHALIHOrO IIPOLECY IJIs MiIBUILIEHHS €HEPIrOMACOBUX XapaKTEPUCTUK YCTAHOBKU B LiijloMy. BusHauyeHo
CTPYKTYpY I0JIS1 Tedil KOMIIOHEHTIB NaJIMBa B KiJIbLIEBiY JeTOHALIHII KaMepi 3ropsiHHS 6171 (POPCYHOUHOI FOJIOBKH,
sIKa TaKOX BILJIMBA€ Ha €(PEKTUBHICTb MPOXOIPKEHHS NETOHALINHOrO GpOoHTY. [IpoBEIeHO KOMITIOTEpHE
MOJeJIIOBaHHS Teyvii cymili yepes GOpPCyHKH Pi3HUX CXE€M 3 METOIO ONITUMI3allii 3a KpUTepieM MiHiMasbHOTO
MacuTaby TypOyJIEHTHOCTI, 110 B CBOIO YEPry BeZe 10 3MEHIIEHHs yacy Au@ysiliHoro BupiBHIOBaHHS. Ha 0CHOBI
OTPMMAaHUX JAHUX 6YyJI0 3p06JIEHO BUCHOBOK IIPO HE MOJKJIMBICTb 3a0€3M€4eHHS ONTUMAJbHOrO [715 IeTOHallii

CyMILIOyTBOPEHHSI B iCHYI0UMX CX€MaX, Ta 3alIPOIIOHOBAHO Nepexif 1o dopkamepu. PozpobieHo cxemy



IleTOHAIITHOrO PaKeTHOTO ABUTYHA 3 iHiljialjielo iMIyIbCiB poTaliliHoO feToHalieto. Ha ii ocHOBi po3pobeHo
IIPUCTPIil [onasioBaHHS BifIIpallbOBAaHOrO TYPOIHHOTO rasy B IEeTOHALITHOMY peskuMi aJist iBuryHa tuiy PII861K.
[IpoBeneHO eKCriepMMEHTAaJIbHI BUITPOOYBaHHS Ha MOJEJISIX €JIEMEHTIB LIbOIO IPUCTPOIO 1J1s1 Bepugikaliii
TeXHIYHUX pileHb. PO3po6sieHO TBepIONaJUBHUI ITHYPOBUIA AETOHALIHUI BUTYH /1J1s BiIBEIEHHSI CTYJIOK
rOJIOBHOTO 00TiKay4a, 110 BifAisISIETHCS Bi pakeTy Mpu IMOJIbOTI B IPU3EMHUX IIiIIbHUX apax aTMocdepu 3
HaJ3BYKOBOIO MIBUIKICTIO. B pe3ysbTaTi KOMITIOTEPHOIO MOJIEJII0BaHHS BUSIBJIEHO OCOOJIMBOCTI OOTIKaHHS CTYJIOK
HabiralouMm MOTOKOM, 1O CIIPUSIIOTh NIPOLECY iX pO3AisIeHHs i BinBe#eHHs. [IpoBeieHO eKCllepUMEHTAJIbHI
IOCIIiIKEHHS IAJIMBHUX KOMIIO3MLiM HA OCHOBI HITPaTy TiipOKCUIAMOHIIO, IO MOKYTh BUKOPHCTOBYBaTUCH [1JIf
IETOHALIITHUX NIPUCTPOIB B PAKeTHIl TexHillj.

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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