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ITPUMEHEHUWE METOJ0B
BBIYNCJINTEJIBHOU TNAPOJAMHAMMWKN
AJId OIITUMN3ALN NN PAKETHBIX COIIEJI

T. C. 2KykneBuu
Ypaarvckut gedeparvruil ynusepcumem

Bompoc maccsr Toit nin uHoit etasii HanboJiee OCTPO CTOUT B PAKETHO-
KocMmuUeckoit orpacsiu. Hayke nzsecTHo, 4To MakcuMaabHO 3 ek Tus-
HO COILJIO, Yy KOTOPOI'O OTHOIIEHUE BXOJHOI'O OTBEPCTHUSI K BBIXOJHOMY
MaKCUMaJIbHO, HO B TaKOM CJIy4d9a€ U MacCCa CTPEMUTEJIbHO yBe/JINYnBa-
ercsi! Beraer nmpocToit M 3aKOHOMEPHBI BOIPOC: KAk TOJYYUTh MaK-
CUMAaJIbHBII yﬂeﬂbeIfI UMITYJIBC JABUTaTEJIA IIPpU MUHHMAaJILHOM Macce
corta?

B pabore mpeacraBiieH mporpaMMHBIN KOMILIEKC, KOTOPBINH permaeT
CJIEIYTOIIHI CHEKTD 3a/1a4d: IOCTPOEHHUE COILIA METOJIOM XapaKTePH-
CTHK, IPOJIUB COIJIA C IOMOIIBIO PA3IUYHBIX METOIOB BBIYUC/IUTEb-
HOM THAPOINHAMUKY, PEIlleHre YpaBHEeHUs Diljiepa B 00JIaCTH TeYEHUST
rasa, CUMYJINPOBAHME TIPOIECCOB B KAMEPE CTOPAHUS C YIETOM MOJEIN
peasibHOTO raza. Peasm3oBaH psifi 6a30BBIX METOJIOB JJIsi MOJEIHPOBa-
HUs TOBEJIEHUS KJINHOBO3/IYIIHBIX PAKETHBIX JBUTATEIEH.

APPLICATION OF METHODS
OF COMPUTATIONAL HYDRODYNAMICS
FOR OPTIMIZATION OF ROCKET NOZZLES

G. S. Zhuklevich
Ural Federal University

The question of the mass of a particular detail is most acute in the
rocket and space industry. Science knows that the most efficient nozzle
is one in which the ratio of the inlet to the outlet is maximum, but
in this case the mass increases rapidly! There is a simple question —
how to get the maximum specific momentum from the engine with a
minimal mass of the nozzle?

The paper presents a software package that solves the following range
of problems: method of characteristics for nozzle optimization, sim-
ulating fluid flow inside a nozzle using various methods of computa-
tional fluid dynamics, solving the Euler equation in the gas flow region,
simulating processes in the combustion chamber. Basics methods to
compute aerospike engine were written.
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st pelreHnst HECKOJIBKHAX 33129, CBA3AHHBIX C IIPOEKTHPOBAHUEM
U MCIBITAHUEM PAKETHBIX JBUraTeseil, ObLI CO3JaH IPOrPAMMHBIA KOM-
miekc NODE. Moaysib /st MOAEIUPOBAHUS OBEICHUSI KUIKOCTH PAC-
cYnTaH Ha PabOTy C COIJIAMU U KaMEpOil cropanus. 3ajiada perieHa JIBy-
MsI METOJIaMH — MeTOHOM KOHEYHBIX PA3HOCTEH M METOIOM IDAHMYHBIX
3;1eMeHTOB. Tak:Kke peajn30BaH METOI XapPaKTEPUCTUK /IS OIITUMUBAIAN
pakeTHOro comia. 110 BO3MOXKHOCTH yUNTBHIBAJIOCH IOBEICHIE PEAIHLHOTO
rasa, HalIpuMep, B pacdere JaBJeHUs B KaMepe cropanusi. boJjee Toro,
CO3JaHa 6a3a JJIA pa,6OTbI C K.HI/IHOBOS,Z[yIHHbINH/I paKeTHbHVII/I JABHUT'aTeJIA-
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