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Puc. 11. OueHka nepuoJUUHOCTH KapTUH TEUEHUS

KapTuns! TeueHMi! ¢ KOHTPOJIBHBIMU TOUYKAaMU 4 U 5 COOTBETCTBYIOT
nporieccy 3anycka B3Y, B xoxe KOTOpOTO MPOMCXOAUT BO30OHOBIICHHE
pacUETHOr0 TEUYECHUS C M3HAYAJIbHOM CUCTEMOM KOCBIX CKadykKoB. B panb-
HelleM (BpeMeHHasi Touka 6), Mocje MOJHOTO BOCCTAHOBJICHUSI KAPTUHBI
tTeueHus, nasienne B KC npopomkaer Bo3pactaTh BIUIOTH 0 MPeAeIbHO-
ro 3Hadyenusa B 0,759 MIla. 3aTemM mpouCXOIAT CPBIB MOTOKA U MOBTOpE-
HUE [IUKJIa TIOMIIaXa.

CpaBHeHue pe3yabTaroB. [[poBeneM OLIEHKY MapaMeTpoB JABJICHUS
BHyTpH KC. B pe3ynbraTte pacyera npu cTalmoHapHON MOCTAHOBKE 3aJa-
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Yucnennoe Moaeﬂupoeanue npoyeccoe Opocceﬂupoeanu}z...

Yu MOJIENMpOBaHMs AaBiieHue cpbiBa coctaBwio 0,754 Mlla, npu Hecta-
nuoHapuor — 0,759 MIla. ITpu 3TOM NOrpemIHOCTh U3MEPEHHS TTOJTYYH-
nack 0,63 %.

Touku 2 n 6 COOTBETCTBYIOT MAaKCHUMaJbHOMY JaBJIEHUIO, TOCTHrae-
MOMY B pe3yJIbTaTe IpPOCCEIMpPOBaHUS yCTpoicTBa. PasHuua mMexay mo-
JyYEHHBIMU PE3yJbTaTaMH COCTaBIIAET MeHee 1 %, UTO CBUIETENBCTBYET
0 BO3MOXHOCTH KOPPEKTHO HCIIOJIB30BaTh JABYMEPHYIO IIOCTAHOBKY C JIO-
KaJIbHBIM II1aroM 10 BPEMEHHM Ul ONPEIEIICHNS JaBJICHHs CPbIBA TOTOKA
B B3V Ha HauanpHbIX 3Tanax npoektupoBaHus. OJHAKO HCIOJIb30BAHUE
TaKOW MOJENH HE TO3BOJIAECT yUWUTHIBATh TaKhe TpexMepHbie 3(deKTsr,
Kak 00pa30BaHUE CIIOKHBIX BUXPEBBIX CTPYKTYpP U pacTeKaHUe, U3-3a 4ero
MOYKET BO3HHMKAaTh 3HAUUTEJIBHOE PACX0XKJEHHE AAHHBIX Ha OoJiee Mo3-
HUX CTaIMsIX aHAJIN3a TEUCHUS.

3akioyenne. B xozie BBINOJIHEHUS JTAHHOTO HCCIEIOBaHUS OblLia
YCIEUIHO BEpU(PHUIMPOBAHA MOJEIb U JOKa3aHa KOPPEKTHOCTh HCIOJIb30-
BaHUs JIByMEPHOW IMOCTAHOBKM 3a/1a4ll MOJAEIMPOBAHUS TEUYEHUS B TPAKTE
wiockoro B3Y. Kpome Toro, Obu1 BBIIONHEH pacyeT IpOCCETUPOBAHUS
JIBUTaTels B ABYX IIOCTAHOBKAX 3a7auu: ¢ UCIOJIb30BAHUEM KaK JIOKaJIbHO-
ro, TaK M IJ100anbHOro mara no BpeMeHHu. OIpeeneHbl TakKe JaBlIeHUe
CpbIBa, TIpH KOTOpOM HaOmromaeTcst siBjaeHue mnommaxa, — 0,759 Mlla,
U YacTtoTa myibcauuit — 26,77 I'n. CpaBHEHHE MOCTAaHOBOK 3aJauu C JIO-
KaJIbHBIM U C TNI00AIBHBIM IIArOM 10 BPEMEHH ISl ONPE/IeNICHHS JaBICHUS
cpbiBa notoka B3V mnokasano, 4ro MoaenupoBaHue IIPH MOAXOE € JOKAIIb-
HBIM IIarOM II0 BPEMEHHU MOYKHO NPUMEHATh HAa Ha4aJIbHBIX ATallax MpOeK-
TUPOBAHUSA JIsl OLICHKU JaBJICHUS CpbIBa MOTOKa B B3Y.
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in the ramjet engine

© S.Yu. Nechiporuk, D.Kh. Zaripov

Bauman Moscow State Technical University, Moscow, 105005, Russia

Aimed at determining the maximum allowable pressure in the combustion chamber causing
no flow separation in the air intake device, numerical simulation of the throttling process in
a ramjet engine was carried out. Calculations were made in two formulations: with local
and global time steps. When comparing results obtained using these approaches, the possi-
bility was found to determine the air intake device throttling characteristics without losing
the accuracy at the initial stages of designing the ramjet engines with introduction of the
local time step. The non-stationary model created the basis for selecting the optimal inte-
gration step to minimize computational resources. The flow pulsations period was evaluat-
ed for the event of a surge. These pulsations frequencies were registered in the extremely
low frequency range.

Keywords: throttling, air intake device, ramjet, numerical simulation, ANSYS Fluent
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