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[IpencraBnena MMUTALMOHHAS MOJENb TOPIIOBOTO KOHTAKTHOTO YIIJIOTHEHUS JUIsI MHOTOPEKUMHOM Typ-
OOMaIUHEI, B KOTOPOI COBMECTHO PacCMAaTPUBAIOTCS MPOIIECCH THAPOJUHAMUKH, eQOpMaIiid U N3HAIIH-
BaHUsI YIUNIOTHUTEJIBHBIX MOoBEepXHOCTEN. [IpoBeneHo rcceaoBanue BIUsHAS (OPMBI 3a30pa Ha XapakTepH-
CTHKH TOPLIOBOTO KOHTAaKTHOTO YIUIOTHEHUs. BEBISBIEHO, UYTO IPM MHOTOPEXUMHON paboTe TypOOMaIINHBI
COBMECTHOE JieiicTBre eopMallnii U N3HAIIMBAHHUS KOHTAKTUPYIOIIUX MOBEPXHOCTEH YIJIOTHEHUS MOXKET
Ka4eCTBEHHO U3MEHHTH (JOPMY 3a30pa, a TAKKE KOHTAKTHOE JIaBIICHHUE, TEIIOBbIEIICHHE U BEJIMYUHY yTe-
yek. [Ipu pacuére ynnoTHeHnH He00X0AUM yUET PEABICTOPHH HArpy>KEHHS 715l IPOTHO3UPOBAHMS pecypca
U YPOBHSI TEPMETHYHOCTH YIUTOTHEHHH. CllokHBIE POPMBI 3a30pa, BO3HUKAIOIINE IIPH CMEHE peXuMa pa-
00TBI TYypOOMAIIIMHBIL, IPUBOJIAT K CYIIECTBEHHBIM yTEUKaM paboyero Tejaa 1 MHTEHCHBHOMY U3HAITUBAHUIO.
[IpuBeneHo onucaHue CO3OaHHOTO MPOrPaMMHOT0 KOMIUIEKCA, O3BOJISIIOLIET0 MOJAECIUPOBATh PA0OTY MHO-
TFOPEKUMHOTI'0 TOPLIOBOI'O KOHTAKTHOI'O YIUIOTHEHUS U ONIPEIENATH IIPU 3aJaHHBIX IIapaMeTpax PeKUMOB pa-
00TBI TypOOMAIIMHBI pecypc YITIOTHEHUS [0 OTPEIEIIEHHOTO NPEIeIbHOT0 H3HOCA, 8 TAK)KE H3MEHEHHE TEM-
MepaTypbl, MOIITHOCTH TPEHHSI, yTeUeK dYepe3 YIUIOTHEHHE Mo BpeMeH! padoThl. IMuTanmonHast Moeb Mo-
XKeT OBbITh MCIIOJIb30BaHa AJIsl OTPAOOTKH METOAMK pacdyéra XapaKTEpUCTHUK YIJIOTHEHUS, OLEHKU CTEHEeHU
BJIMSIHUS Ha XapaKTEPUCTHKU HKCIUTYaTAllMOHHBIX M KOHCTPYKTUBHBIX (PAKTOPOB, pa3pabOTKH METOJUK YCKO-
PEHHBIX UCTIBITAHUH IPH COBMECTHOM YuéTe eopMannii M U3HAIINBAHUS YITIOTHUTEIBHBIX TTIOBEPXHOCTEH.
Hcnonp3oBanue MOENH Ha dTale JOBOAKN KOHCTPYKIMH YIUIOTHUTENBHOTO y371a U HA3HA4YEHUS 3KCIITyaTa-
LUOHHBIX PEKUMOB MO3BOJIUT HOBBICUTh HH(POPMATHBHOCTD HCIIBITAHUN, CHU3HUTD 3aTpaThl Ha IPOEKTUPO-
BaHME 32 CYET YMEHBIIEHHsI 00bEMa SKCIEPUMEHTANBHBIX HccieqoBannin. CTpyKTypa HUMUTAIIHOHHON MO-
JIEJIA TIO3BOJIIET MEHAThH OTJENIbHBIE MOJYIH, OA0Upast Hanbosee MOAXOAIIYI0 pAacUETHYIO MOAETH U JI0-
MyCKaeT NPOBEICHNUE HE TOJIBKO MMHUTALIOHHOTO, HO M HATYPHOTO MOJEIUPOBAHUS, KOT/AA OTACIbHBIE (U-
3MYECKHE MPOLECCH B Ipolecce pacyéra Oy IyT MOJIEINPOBATHCS Ha CTCH/IOBBIX YCTAHOBKAX, a IMOJTyYCHHBIC
pe3yJIbTaThl IEpeIaBaThCA B pACUETHBIN UK.
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Abstract

A simulation model of contact face seal for a multi-mode turbomachine is presented, in which the pro-
cesses of hydrodynamics, deformation and wear of sealing surfaces are considered together. The study of the
influence of the shape of the gap on the characteristics of the contact face seal is fulfilled. It was revealed that
during multi-mode operation of the turbomachine, the joint processes of deformation and wear of the con-
tacting surfaces of the seal can significantly change the shape of the gap, contact pressure, heat generation
and the amount of leakage. When calculating seals, it is necessary to take into account the history of loading
in order to predict the life-time and the level of tightness of the seals. Complex forms of the gap that arise
during the changing of the operating mode of the turbomachine lead to significant leaks of the working fluid
and intense wear. A description of the created software is given, which allows to simulate the operation of
the multi-mode contact face seal and to determine, at the given parameters of the operating modes of the
turbomachine, the life-time of seal up to a certain limit wear, as well as the change in temperature, friction
power, leakage through the seal over the operating time. The simulation model can be used to develop meth-
ods for calculating the characteristics of a seal, to estimate an influence of operational and design factors on
characteristics of the seal, to develop accelerated test methods with a joint consideration of deformations and
wear of sealing surfaces. The application of the model at the stage of fine-tuning of the design of the sealing
unit and the designation of operating modes will increase the information content of tests, reduce design costs
by reducing of the volume of experimental research. The structure of the simulation model allows to change
individual modules, to select the most suitable design model and allows not only simulation, but also full-
scale modeling, when individual physical processes in the calculation process will be simulated on bench
installations, and the results obtained will be transferred to the calculation cycle. This approach provides a
fairly reliable and low-cost modeling of the seal operation under complex loading conditions and under dif-
ferent operation modes.
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