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IIPOBECACH YHCICHHBIN pacdeTr HOJAIOBE€YHOCTH H HAIACKHOCTH HBYXCHOﬁHOﬁ OXJIaXKJacMy
KOHCTPYKIIMH KOpI1yCa TCI’UIO-SHepFETH‘IGCKOﬁ JIBUTaTEILHOM YCTaHOBKH.

Computational solution of conjugated problem of hypersonic air-dynam

and thermomechanics of thermodecomposition structures
Dimitrienko Yu.l., Zaharov A.A., Koryakov M.N., Stroganov A.S.

The coupled problem statement for aero-gas-dynamics, internal heat-mass-transfer
thermostrength of thermoprotective structures of hypersonic aircrafts has been formulated. T
method for numerical solving the problem has been suggested, which is based on introduci:
two time scales: a slow time corresponding to a typical time of heat propagation in a coat:
structure of the aircraft and a fast time corresponding to a typical time of establishing the exte
aerodynamic flow. Examples of numerical solution of the coupled problem of aero-gas-dyna
and thermostrength of elements of thermoprotective structures of advanced aircrafts are give
is shown that due to high temperatures of aerodynamic heating of structures made of polym
composite materials there can occur a thermodecomposition because of the polymer pkh:
thermodecomposition and intensive internal gas generation in the structure materials.

Yucaennoe MOAeJIHPOBAHME CONPSKEHHBIX MPOLECOB 23POra3oIuHAMH
TEIJI000MeHa U TepMoneGoOpMHUPOBaAHNS KOHCTPYKIHUI BBICOKOCKOPOCTHD!

JeTaTeJbHbIX annmapaToB
Humurpuenxo 0.1, 3axapor A.A., Kopskos M.H., Ctporanos A.C.

Mockosckuti 2ocyoapemeennotii mexnuveckuit ynueepcumem um. H.9. baymana, Mockea, Poccus

CdhopmynupoBana MOCTaHOBKA COINPSDKEHHOH 3afaud a’3poras’ofHHaMUKH, BHYTPEHH
TETUIOMACCONEepeHoca M TepMONPOYHOCTH TEIUIO3AIUTHBIX KOHCTPYKUMH TMIIEP3BYKO!
JeTaTeNbHbIX annapatoB. [IpefnoxeH METOJ YHCIEHHOTO PEIIEHHs 3TOH 3aJa4d, OCHOBaH
Ha BBEJICHHMH ABYX BPEMEHHBIX MacwmTaboB - "MeIJIeHHOro" BpEMEHM, COOTBETCTBYIOIIZ
XapaKTepHOMY BPEMEHH PpaclpOCTpaHEHHs Teljla B KOHCTPYKUHMM OOONOYKM JIETaTelbH
anmapata, 4 "OpICTpOro" BpeMeHH, COOTBETCTBYIOLIEIO XapaKTEPHOMY BPEMEHH YCTAHOBJICH
BHEUIHEr0 a’3poJMHAMUYECKOro MnoToka. llpeacTaBieHbl NpHMEPBl YHCIEHHOIO peLIcH:E
COTPSHKEHHOHW 3afaud a’porazoJMHaMUKH M TEPMOIPOYHOCTH 3JIEMEHTOB TEIJIO3ALIHT
KOHCTPYKUMH NEepCHEeKTHBHOTO JieTaTeNbHOro amnmapara. [lokazaHo, 4yTO BCIIEACTBHE BBHICO
TEeMIIepaTyp a’3pOJAMHAMHYECKOI'0 HarpeBa KOHCTPYKUMH H3 IOJMMEPHBIX KOMIIO3HUIHOHE
MaTepHalloB B HHMX MOXET IIPOUCXOJUTh TEPMOpPa3pyLIEHHE H3-3a TEPMOJECTPYK
TIoJIMMEpPHOH (a3sl U 00pa3oBaHMUA HHTEHCHBHOIO BHYTPEHHEr0 ra3000pa3oBaHys B MaTepu
KOHCTPYKLIHH.

Validation study of gas mixture propagation in hydrogen saféty

; applications
Golibrodo L.A., Krutikov A.A., Nadinsky Yu.N., Nikolaev A.V., Skibin A.P,,
Zorina .G., Volkov V.Yu.

Most accidents involving hyrogen begins with its leakage and spreading in the air
spontaneous detonation, which is accompanied by a fire or deflagration of hydrogen mix
with heat and /or shocks, which may cause harm to life and equipment.

Outflow of hydrogen in a confined volume and its propagation in the volume is the w
option because of the impact of the insularity on the process of detonation. According to
safety requirements for handling hydrogen a ventilation system is required for maintaining !
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