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METHOD TO SIMULATE THE VALVE IN THE FLUID SYSTEM OF LPRE “NK-33”

Malov D.V., Shabliy L.S., Pavlovsky D.A. (Samara National Research University, Samara, Russian Federation)

The work describes the method for simulation of valve in the fluid system of LPRE “NK-33"". Here has been con-
sidered features of this method and its relevance for tasks with simulation of fluid system units. The operation principle
of the simulated valve is described in details. The description of the used software tools is given and simulation models

are presented graphically.

B nocnennue pecsatuiieTvsi CymeCTBEHHO
YCKOPUJIOCH  OOHOBJICHHE a’POKOCMHUYECKOMN
TEXHUKU. MoOIHAs BBIYUCIHUTENIbHAS TEXHUKA,
MPOrpaMMHOE OOEeCrieueHHuEe BBICOKOTO YPOBHS,
MO3BOJISIFOIIME BBIUTH HAa KAa4ECTBEHHO HOBBIMI
YpPOBEHB MPOCKTUPOBAHUS, OBLIM CO3/IaHBI B OC-
HOBHOM 3a pyOexkoM. [loaromy B Hacrosiee
BpeMs MEpPE MOJIOJBIMA OTEUYECTBEHHBIM CIIE-
[UATNCTaMU CTOMT 3a7ada pa3paboTKu U Oc-
BOCHHUSI TEXHOJIOTUN MOJEIIUPOBAHUS U CPE/ICTB,
o0ecreynBarOUX OBICTPBIA TEMI MPOEKTHPO-
BAaHMS, U3TOTOBJICHUSI M UCIBITAHUN arperaTtoB
PAKETHBIX U ABUALIUOHHBIX CUCTEM.

Pabota kamepsbl KHJIKOCTHOTO PAKETHOTO
nsurarenst (JKPJ]) oOecrieunBaeTCst MHEBMOTH/I-
paBimueckoi cucremoit (III'C) aBuraTenbHON
ycraHoBkH. [lox III'C moHmmaercs COBOKyM-
HOCTb IHEBMOTHPABIMYECKUX YCTPOWUCTB U
Maructpaiei, 00ecrneunBaroX XpaHeHHe TO-
TUTMBHBIX KOMIIOHEHTOB U T'a30B Ha OOPTY JeTa-
TEJbHBIX allapaToB, WX MOJaYy BO BpeMs pa-
OOTBI JABUTATENSI O] OINPE/ICICHHBIM JIaBJICHHU-
€M U C ONPEIEIEHHBIM PAaCX0/IOM B KaMepe Cro-
paHus M Ta30TreHepaTope ABHUrarens, 3almycK U
OCTaHOBKY JBUTaTeNsl, a TakKKe BBINIOJHEHHE
HEKOTOPBIX JAPYTUX ONepaluid, OmpeneiasieMbIX
Ha3HaYeHUEM U CHeUPUKON dKCIUTyaTalllH
neratenpHoro ammapata [1-3]. Omaum u3 oc-
HOBHBIX 371eMeHTOB [1I'C sBISITOTCS KIilanaHsbl.

B paboTe ObLT pacCMOTpEH KJanaH ropro-
yero (puc. 1), mpeqHa3HAUCHHBIN I yIpaBJie-
HUS MOJa4eil KEpoCHHA B KaMepy CropaHus, Jist
OTKPBITHUSI TOCTYIUIEHUS TOPIOYEr0o MNpHU IyCKe
JBUTATENS U JUIs IPEKpaIleHUsl ero nojJayu npu
BBIKJIFOUEHUH JIBUTATENS.
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Puc. 1. Knanan 2oprouezo

IIpu packpyTke Hacoca rOprOuYero OT IH-
pOTYpOUHBI JaBJIEHHE TOPIOYEro B IOJIOCTU d
MOBBIIIACTCS, a B MOJOCTH O OCTA&TCSI PaBHBIM
JIaBJICHHUIO TOPIOYEro Ha BXoJe B Hacoc. PaBHO-
BeCHe CHJI, AEUCTBYIOLIMX HA MOBEPXHOCTh KJla-
1aHa, OrPAHUYEHHYIO BHEIIHEH OKPYXHOCTBIO U
OKPYXXHOCTBIO KOJIblIa, Hapyliaercs. Bo3Hukaer
CHJIa, HallpaBJIeHHasl B CTOPOHY OTKPBITHUS KJia-
MaHa, ¥ Kak TOJIbKO 3Ta CHJIa MPEBBICUT CHUJIbI,
JCUCTBYIOLIME Ha BHYTPEHHUE IOBEPXHOCTH
KJIalaHa co CTOPOHBI MOJOCTH 6 (OT JaBJICHUS
TOpIOYEro M OT MPYXKHHBI), KIalaH OTKPHIBACT-
csl.

Co3ngaHHass B NPOTrPaMMHOM MPOAYKTE
NX reomerpusi KianaHa ObUla UIMIOPTHPOBaHA
B ANSYS, rae B manpHeiimeM mpou3BOAHIOCH
MozenupoBanue. CerouHass MoJelb Obula CO3-
nana B nporpamme ANSYS Meshing. C momo-
b0 uHCTpyMeHToB Sizing, Method u Inflation
3aJ]aBalUCh MapaMeTpbl pa30MeHus Tel Ha Ko-



HEYHbIe JIeMeHTHI. [IpuMep Takoro pa3OueHus
npe/ICcTaBlieH Ha (puc. 2).

Puc. 2. [lapamempul pazbuenus cemkoii mooenu
meépooeo mena

Jlanee reHepupoBasiach CeTKa, U C IMOMO-
mpto uHcTpymeHnta Named Selection 3amaBa-
JIUCh I'paHUIBI B COOTBCTCTBUU C PUC. 3

Puc. 3. Haumenosanue zpanuy

Jlasiee 3a1aBauCh TPaHUYHBIE YCIOBUA B
mporpamme ANSYS CFX u MoaenupoBaioch
JIBYXCTOpOHHEE B3aUMO/ICHCTBHE Fluid
Structure Interaction (FSI) mexny kianaHoMm u
KHUJIKOCTBIO TIPH YCJIOBUHU JAe(HOpMallUl CETKH.
Teépnoe teno (uncrpyment Rigid Body) siBis-

VJIK 621.438:519.24

eTcst HeaepOpMUPYEMBIM OOBEKTOM M OIIHCHI-
BACTCsI MEXAaHMUECKUMH IapaMeTpaMu, TaKUMHU
KaK macca, LIEHTP Macc, MOMEHT MHEpIMH, Ha-
YajgbHasi CKOPOCTh U YCKOpPEHHE, a TaKKe OpH-
CHTaIHs.

Pemarens ANSYS CFX yumthiBaer cy-
MEPIIO3UIMIO CUJI MHEPIIUMH, YIIPYTOCTU MPYKH-
HBI U JJABJICHUS )KUJKOCTH U BBIUUCIISAET JBHKE-
HUE TBEPAOrO Tela HAa OCHOBAHUM YPaBHEHUMU
MexaHuKH. [lepopmanuu >7IE€MEHTOB KiaraHa
HE MOJCTUPYIOTCS.

Takum o00pa3oM, NpeAIOKEHHBIH Habop
MHCTPYMEHTOB U TMOCJIEN0BATEIbHOCTH JEHCT-
BUI MOYKHO PaCCMOTPETh KaK METOMKY, TT03BO-
JSIOIIYIO IPOBOJIUTH MOJCITMPOBAHUE KIIAIIAHOB
U OIpEJeNICHUE UX XapaKTEPUCTHUK.
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THE ANALYSIS CRITERIA DEVELOPMENT FOR THE STRESS-STRAIN STATE
OF GAS TURBIN ENGINE PARTS IN THE ELASTOPLASTIC REGION
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The presents the dimensionless criterion complex that is based on the ratio of stress state stiffness and energy
criterion characterizing of the material tension in the elastoplastic region to use it for analysis of the stress-strain state
with the purpose to diagnose the most vulnerable for damage regions of gas turbine engine parts. The efficiency of cri-
terion is shown by the example of gas turbine disks improvement.
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