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AHANN3 YCTONYNBOCTU AHANTUTUYECKOWU MOOENU KOMMPECCOPHOIO
ObOPYOOBAHUA HA OCHOBE YUCJIEHHbBIX METOOOB
Abramov O.L., Markin A.V., Krivov M.V.
ANALYSIS OF STABILITY OF ANALYTICAL MODEL
OF COMPRESSOR EQUIPMENT WITH NUMERICAL METHODS

AHHOTaIJ,VIﬂ. Bbina paccMmoTpeHa U nccneanoesaHa Ha yCTOIZ‘-II/IBOCTb aHanunTnyeckasa mopenb
komnpeccopa B[AH-15, paccmoTpeHa BO3MOXHOCTb 3aMeHbl CUCTEMbI YPABHEHMWI, OMUChIBaOLLEN M-
HaMWKy NPOLLECCOB, Ha €€ aHanMTUYeCcKoe peLleHne, a Takke HalgeHo 1 peanv3oBaHo anbTepHaTuB-
HOE peLleHne NOCTaBMeHHON 3adayun.

KniouyeBble crnoBa: aHanuMTmdeckasi Moaenb, KOMNPECCop, aHanu3 ycTon4nBoCTy.

Abstract. The analytical model of the VDN-15 compressor was considered and studied for
stability, the possibility of replacing the system of equations describing the dynamics of processes for
its analytical solution was considered, as well as an alternative solution to the task was found and im-
plemented.

Keywords: analytical model, compressor, analysis of stability.

Ona nmutaumm paboTbl ropeniovyHOro yana BOAOrpernHoro Kotna B TpeHaxep-
HOM KOMMEeKce MCnonb3yeTca UMdpoBON OBOMHUK HA OCHOBE AMHAMWYECKOW KOM-
NbOTEPHON MOAENM cucTtembl 3abopa Bo3gyxa v BeHTunatopa BLAH-15. Mogenb
YYMTbIBAET YaCTOTHOE PErynMpoBaHME 3NEKTPONpMBOAA, KOMMYyTaUMKO NOTOKOB BO3-
Ayxo3abopa, nogorpeBa Bo3gyxa U TemnepaTypy NOALUMIMHMKOB BEHTUNATOpPA (puC.
1).
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PucyHok 1 — FopenoYHbii y3en BOAOrPENHOro KoTna
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Mpobrnemon NOCTPOEHUs M 3JKcnnyaTauum UUdPOBOro ABOWHUKA SBSETCA

HeobxoaMMocTb BblbOpa KOMMpOMMCCA MeXQY rapaHTMPOBAHHOW CXOAMMOCTbLIO pe-
LUEHNS B LUMPOKOM AManasoHe PeXMMOB MOAENMPOBAHMS U BbICOKOW CKOPOCTbIO Bbi-
yncneHnst mogenupyembix napameTpoB. Mogenu gaHHOro Knacca xapakrepuayrTcs
MarnbiM/ MNOCTOSIHHbIMW BPEMEHWN T B ONUCAHWUM ra304MHaMMNKM U NOCTOSIHHBIMW Bpe-
MeHn 6onee BbICOKMX NOPSIAKOB B ONMCAHMKN TEMMOBbLIX MPOLECCOB.
[ns onncaHusa guHaMukn obbekTa npeanoxeHa cuctema ypasHeHun (1).
Kpot * y/IPouc = (B + pow? x voD)| + ko * /pow? + vol — ky * /[Pouc = By
T

k *V |P0ut - 1:]Ol _kpot * \/lpcut - (Pin + pOWz *V0D| +k0 *VPOWZ * vol
1)

= sign(Pyyr — (B + pow? * vol)) =

dl;)in

dt

dP,
O = sign(Poye — (P + pow? + vol)) = .
Ocobyl0 CMOXHOCTb B [aHHOI cucTemMe MpeacTaBuna CyLeCTBEHHas! Henu-

dt

HEeMHOCTb MpaBsblX YacTen anddepeHLmarnbHbIX YpaBHEHUN, YTO HE MO3BOMUIIO aB-
TOpam MNonyyYnTb aHanuTuyeckoe peweHune. Cuctema (1) pewanacb metogom dune-
pa. MNMpn ware 0,1 notpeboBanocb GoMbLIOE YACNIO UTEPALUIN, YTO YBENUYUIO Ha-
rpy3Ky Ha BbluMcnuTenbHy cuctemy. MNpu ware 1 metoa Aunepa pacxoauncs (pu-
CYHOK 2, a). bbifno NpuHATO pelueHne 3aMeHuTb MeTon Junepa metogom PyHre-

el 1

KyTTa 4 nopsagka.
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PucyHok 2 — 'pacduk gaBneHun npu: a) metoge Onnepa; 6) metoge PyHre-KyTTa
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HecmMoTpsi Ha HEBO3MOXHOCTb PELUMTb CUCTEMY aHanMTUYecku, OobuTbes
CXOOUMOCTU pELLEHMS BCE Xe yaarnocb — 3aMeHa MeTofa Junepa Ha meTtoq PyHre-
KyTTa nonoxutenbHO ckasanacb Ha yCTOMYMBOCTM MOZENW Aaxe npu 6onblumx Lwa-

rax MHTerpMpoBaHns (PUCYHOK 2, 6).
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