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2. Scientific and Technological Basis for the Development of Launch Vehicles equipped with Combustible Tank
Shells

Pedepar:

1. O6'eKT - npobieMa 3H>KEHHS BAPTOCTI TPAaHCIIOPTYBaHHSI KOPUCHUX BAaHTaXiB HA HU3bKY HAaBKOJIO3€MHY OpOITYy.
Merta - po3po6Ka HayKOBHUX i TEXHOJIOTIYHUX OCHOB CTBOPEHHS PaKeT-HOCIiB, Ha HOBUX 3aCaflax - BUKOPUCTAaHHi
KOHCTPYKTUBHUX €JIEMEHTIB $K MMajyinBa. MeTo[] LOCIiIPKEHHS - KOMIUIEKCHUI: TEOPETUYHI OLIiHKM JJOTIOBHIOBAJIMCh
(}i3sMYHUM MOJIe/IOBAaHHIM. Pe3yibTaT - KOHCTPYKTMBHO-KOMIIOHYBaJIbHi Ta THEBMOTiIPaBJIiuHi CXeMU CIAJIMMUX
pakeT-HociiB (CPH); 3a71€>KHOCTI 1711 BU3HAYEHHS i y3rOIPKEHHS XapaKTePUCTUK CIIaJIMMOi 6aKOBOi 0O0JIOHKH,
rasudikanitnoi kamepu (I'K) Ta o0CHOBHUX ITpOeKTHUX rapameTpis CPH; MeTOANKY IPOEKTYBaHHS | KOHCTPYKTUBHI
cxemu I'K i marnitonopokosoro (MII) o6Tioparopa. HoBusHa - BU3HaYeHO NpUHUUNU 1106ynoBu CPH;
(opMaizoBaHi 3B's13KM MiK OCHOBHUMU NPOeKTHMMU napametrpamu CPH, xapakrepuctukamu 'K ta cnanmmoi
6aKoBOi 060JIOHKY; po3pobsieHo MaTMogesb 'K i ekcriepuMeHTaNbHO MigTBePIyKEHO MOKIIMBICTD ii TeXHIYHO]

peastizallii; BU3Ha4eHO [1apaMmeTpy KOMIIpecopa [ofadi ra3onoiiobHux NpoLyKTiB TEPMIYHOI AeCTPYKLLii



noJsieTuseHy; po3pobyaeno matmopenb MIT o6tiopatopa CPH i meTasonosiMmepHuii MarHiTHUI OPOILOK;
€KCIIEpMMEHTAJIbHO JOBeAEeHO NPakTUYHY 31ilicHuMicTb MIIT 06TIOpaTOpa; BUSBJIEHO Ta [I0SCHEHO e(eKT
30i/1bLIIEHHS THUCKY I1po6oio MII repMeTu3aTopa B KpioreHHOMY CepeioBUIILi; BUBHAYEHO JOLiIbHI 06J1aCTi
BuKopucTanHs CPH 3a kpuTepieM NIMTOMOI BAPTOCTi BUBEIEHHSI KOPUCHOI'O BAHTaXy Ha HABKOJIO3€EMHY OPOITY.

l'anmy3sb - aBia- Ta pakeToOyAyBaHHSL.

2. Object. The thesis aims developing the scientific and technological basis for designing a new type of launch
vehicles (LVs), combustible LVs (CLVs), which is intended to decrease space launch cost and based on using rocket
tank structures as fuel. Methods of investigations combine theoretical assessments and experimental proofs.
Novelty. The design principles of the CLVs equipped with a combustible tank shells were chosen. The most suitable
materials for the shells are hydrocarbon polymers like polyethylene. The specific mass of the compressor for the
gasiform products of thermal destruction of polyethylene was estimated A mathematical model of the gasification
chamber (GC) intended to transform the solid tank shell into gas to provide a CLV engine with the gas was
developed. Main characteristics of the GC were estimated, the relations between them and the main design
parameters of the CLV were derived. Reliability of the mathematical model for the GC and the theoretical
evaluation of its characteristics as well as its engineering feasibility are proven by means of experimental
investigations of the GC physical analogs. Design principles for the magnetic powder obturator to seal the gap
between the CLV tank shell and mobile engine were developed. A magnetic powder every particle of which
consists of a magnetized core and polymeric slidable envelope was made for the obturator. A mathematic model
and physical analogue for the obturator were developed and successfully tested. Result. To put into an orbit the
satellites with masses more than 100 kg the reusable 2-stage CLVs are capable of decreasing specific launch cost
for LEO by an order in comparison with conventional expandable 2-stage LVs powered with kerosene-LOX
propellant if the reusable parts are used 10 times. To orbit the microsatellites with masses of 10-100 kg the SSTO
expandable or reusable CLVs are preferable. They need no impact area for used rocket parts. For launching the
nano- and picosatellites with masses of 0.5-5 kg the reusable quasi SSTO inertial CLVs are preferable. Field of
application is aerospace engineering.
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