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THE STRATEGY OF APPLYING INTEGRATED SOLUTIONS
IN THE AREA OF AIRCRAFT ESSENTIAL AIRWORTHINESS ENGINEERING

Piotuh D.S. (P.A. Solovyov Rybinsk State Aviation Technical University, Rybinsk, Russian Federation)

The main purpose is to unit knowledge and ideas that are realized in the standard design of aircraft engineering
sample into an all-round whole managing entity. This entity could appear to be an integrated technology that is in ac-
cordance with the current legislation of Russian Federation defined as a research and development deliverables ex-
pressing in the physical form, which includes in one or another way a combination of inventions, utility models, indus-
trial models, computer software programs or any other intellectual property products that are come under legal protec-
tion. The implementation of ideas and knowledge that defines an integrated technology incorporated with standard de-
sign of aircraft engineering sample as appeared to be feasible in the author's opinion on the basis of the formalizing in
one single product the system of criteria and claims of essential airworthiness for a specific aeronautical product.

VYrpaBineHue XU3HEHHBIM IIUKJIOM aBUA-
LIMOHHON TEXHUKHM OCHOBBIBAETCS Ha PEIICHUU
3a7a4 MOJJEpkKaHUsl JIETHOW TOJHOCTH 3KC-
IUIyaTUPyEeMBIX u3aenui. [laHHasg Xapaxkrepu-
CTMKA KAauecTBa aBMALIMOHHOW NPOAYKLUHU HE-
MOCPE/ICTBEHHO BIIUSET HA YPOBEHb OE30IacHO-
ctu e monétoB. B 3TOi CBs3M, obecneueHue
JNETHOM TOIHOCTU TpeOyeT HEeNmpepbIBHOTO MO-
HUTOPUHIA pE3YJIbTaTOB JKCIUTyaTallMu H3/e-
I I8 Ueled  HUX  KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOIO COBEpIIEHCTBOBaHUsS. Pe-
3yNbTaThl JAHHOW MOJEPHU3ALMHA HAXOAAT CBOE
OTpaK€HHE B THUIOBOM KOHCTPYKLIMH oOpa3ua
aBrannoHHoi Texuuku (OAT), koTopasi BKIIIO-
qaeT B ceOs:

a) pabouyl0 KOHCTPYKTOPCKYIO JIOKYMEHTa-
IIUI0, COCTOSIIYIO M3 YepTeKed U crerudpuxa-
LU,

0) SKCIUTyaTallMOHHYIO JIOKYMEHTAIIHIO.

He BbI3BIBaET COMHEHHS, YTO HBOJIIOLMUSA
OAT npeanonaraer pocT caMOI0CTaTOYHOCTH U
COCTOSITEJIBHOCTH 3HAHUH, ONpPENEISAIONINX €ro
TUIIOBYIO KOHCTPYKLHUIO. B 3TOM cBsi3M ycnem-
HOCTb KOHKPETHOTO H3JIEJIUS 3aBUCUT OT KOM-
NIETEHTHOCTH HAyYHO-TEXHUYECKHUX CIIELUaIN-
CTOB M KOJUIEKTUBOB, OCYLIECTBIIAIOIIUX COMPO-
BOXJIEHUE €0 )KM3HEHHOT'O LUKJIA, SIBJISIOMINX-
csl HOCUTENeM NpPOQHUIBLHOIO 3HAHUS M HIEH.
CornacHo Bosaymnomy konekcy Poccuiickoit
denepanyy 3T0 JEATEIBHOCTD!

- pa3pabOTYMKOB BO3AYILIHBIX CY/IO0B,

- pa3pabOTYMKOB aBHALIMOHHBIX IBUTATEINEH,

- pa3pabOTYMKOB BO3AYIIHOTO BUHTA,

- pa3pabOTYMKOB M3MEHEHUN THUIOBON KOH-
CTPYKLHMHM BO3JAYIIHBIX CYAOB, aBUALMOHHBIX
JIBUTATENEH, BO3AYIITHBIX BUHTOB.

OOpamiaer Ha cebs BHUMaHUE, YTO aBHA-
LHUOHHOE 3aKOHOJATEIbCTBO IIPENYyCMATPUBAET
BO3MOKHOCTb  COBEPLICHCTBOBAHUS THUIIOBOM
kOoHCTpykun OAT He TOJNBKO CHJIaMHM HCHOJI-
Huteneli HUMOKP, co3pgaBmMX aBHAIIMOHHOE
u3Jienne, HO U MPUBJIEKATh MPO(PUIBHBIX, KOM-
METEHTHBIX B JaHHON 00J1aCTH CIIENUAINCTOB. B
9TOM CBS3M BO3HHMKAET 3ajaya OObeIMHEHHS
3HAaHUM U UJEH, peaau3yeMblX B TUIIOBOM KOH-
ctpykuun OAT, B KOMIUIEKCHBIH, LIEIOCTHBIN
OOBEKT yIpaBJICHHUS.

[lo MHeHHIO aBTOpa, TaKUM OOBEKTOM
MOXET SIBIISATBCS €IMHAsl TEXHOJIOTUs, KOTOpast
COTJIACHO JCHCTBYIOIIEMY 3aKOHOJATEIIbCTBY
Poccuiickoit ®@enepanuu, onpeaeyacHa Kak BbI-
pakeHHbI B OOBEKTUBHON (opme pe3ynbTar
Hay4YHO-TEXHUYECKON NESITeIbHOCTH, KOTOPBII
BKJIFOYAET B TOM WJIM MHOM COYETaHWU H300pe-
TEHHS, TOJIE3HbIE MOJICTH, TIPOMBIIIUICHHBIC 00-
pasusl, nporpammsl A OBM unu npyrue pe-
3yJAbTaThl MHTEIUIEKTYaJIbHOW J1€ATE€IbHOCTH,
MOJUIeKAlUE MTPAaBOBOM OXpaHE U MOXKET CIIy-
KUTh TEXHOJIOTUYECKOM OCHOBOM oOmpeaescéH-
HOM MPaKTUYECKOU NESITEIbHOCTU B TIpa)KiaH-
CKOM MJIM BOeHHOU cepe. B 310l cBsi3H, eciu B
JIOKYMEHTallUd Ha TUIIOBYKD KOHCTPYKLIHIO
OAT wucnonb3yroTCsi OXpaHsieMble PE3YJbTaThl
WHTEJUIEKTYaJIbHOW NI€ATeNIbHOCTH, TO OHA MO-
XKET OBbITh KBaTU(UIIMPOBAHA KaK €IuHas TeX-
HOJIOTHS.

Peanu3zamus uaeil u 3HaHUM, onpenessto-
IMX €AUHYI0 TEXHOJOTHIO B COCTaBE TUIIOBOM
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koHcTpykiuu OAT, BO3MOKHA, 110 MHEHUIO aB-
TOpa, Ha OCHOBE (POPMATM3AIUU B €IMHOM IIPO-
IyKTE CHUCTEMBbl IOKaszaTene u TpeOoBaHHIA
oOecrieyeHnss NETHOM TOJHOCTH KOHKPETHOTO
aBUALMOHHOTO wM3zaenus. J[laHHas cTpyKTypa
JIOJDKHA BBICTPAMBAaTbCA Ha OCHOBE OIpefelie-
HUs U UCIIOJIB30BAHUS TEXHUUYECKUX, IIPAaBOBBIX
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U HKOHOMHYECKUX (PaKTOPOB, BIUSIOMIUX Ha
nérayio rogHocts OAT, B memsx ¢opmupona-
HUSl €r0 TUIOBOM KOHCTPYKLIMM Ha YpOBHE aK-
THBA, KOTOPBI MMEEeT LIEHHOCTb MpH cepTUdu-
KallUd ¥ DBOJIOLMU €r0 pe3yibTaTa, a TaKKe
CO3/aHHS HAy4YHO-TEXHMUYECKOIO 3ajena s
HOBBIX HalpaBJICHUI pa3BUTHSL.

POTOP-CTATOP B3AMMOJEACTBUE B OCEBBIX KOMITPECCOPAX
T'A30TYPEUHHBIX JIBUTATEJIEN
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ROTOR-STATOR INTERACTION IN GTE AXIAL COMPRESSORS

Saren V.E. (Central Institute of Aviation Motors named after P.l. Baranov, Moscow, Russian Federation)

Rotor-stator interaction is one of the most pressing and challenging problem of turbomachine aerodynamics. The
enormous experience that has been accumulated during the development of gas-turbine engines and power plants
proves to be insufficient for estimating the pressure pulsations at the design stage, blade vibrations, radiated noise, and
gas-dynamic losses in promising compressors and turbines designed for high-power characteristics of stages. In this
paper has been studied the gas dynamics inside row stator-rotor-stator system of axial compressor.

[IpoexTHpoBaHHE COBPEMEHHBIX OCEBBIX
razotypounnsix apurareneit (I'TJ[) npenmosna-
raeT OLEHKY MyJbCallui JaBlIE€HUs, BHI3BAHHBIX
poTop-craTop B3aumojelicTBueM. Kak nokaszanu
HKCIEPUMEHTHl Ha KOMIIPECCOPHOM CTyneHu ¢
BXOJIHBIM HalpaBJsromuM amnmaparom [1, 2] u
Ha 4-X cTynen4atod TypOune [3, 4] npu THINY-
HBIX OCEBBIX 3a30pax MEXIy BEHLAMH B3auM-
HO€ OKPY)KHOE PACIHOJIOKEHHE CTaTOPOB CyIIe-
CTBEHHO BIIUSICT Ha 0OTEKaHUE JIONATOK POTOpa.

B nanHo#t pabore paccmaTpuBaeTcsi CHC-
tema BeHHOB crarop (S1)-porop (R)-cratop
(S2) B mpoTOYHOI YaCTH OCEBOTO KOMIIpEccopa.
[leHTpanbHBIl BEHELl B paccCMaTpUBAEMOU CO-
BOKYITHOCTU BEHLIOB OKa3bIBAETCSl B YCIOBHUSX
COBMECTHOI'O BO3ACUCTBUSA BO3MYILUEHHUH OT
BEHIIOB, PACMOJIOKEHHBIX BbIIIE U HUXKE IO I10-
TOKY. BbInosHeHHbI B paboTe aHaIM3 OCHOBAH
Ha ONpEENCHUH KUHEMAaTU4eCKU IOMYCTHMBIX
TEYEHUN M TUAPOJUHAMUYECKUX MEXaHU3MOB,
CBSI3aHHBIX C POTOP-CTATOP B3aUMOJICHCTBHEM.

O6o03naunMm uyepe3 Il HekorTopwii mapa-
MeTp TedeHus: (CKOpPOCTh, MAaBICHHE W T.IL.),
ONHKCBIBAEMOT0 B LWJIMHAPUYECKON cHucTeme
KOOPJMHAT, B KOTOPOH I', @, X, COOTBETCTBEHHO,
panuanbHasi, OKpYXXHas U OceBas KOOPIUHATHI
Toukd. Ilyctb Ag, = Ng, -Apg, = Ng, - Apg,, TIE

Ng, u Ny, B3auMHO mpocThle uHClia U 4epe3

Apy; m A@g,, COOTBETCTBEHHO, 0003HAYEHBI

yrinoBeie maru cratopoB S1 m S2. Torma u3
CBOMCTBA [IUKJIMYHOCTH CUCTEMBI BEHIIOB S1-R-
S2 cnenyer mpencraBUMOCTh napamerpa I1 B
BHJIe ABOMHOTO psga Dypse.
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riae t — BpeMs u yepe3 A@pr 0003HAUEH YriIOBOM
mar poropa; - yrjaoBas CKOPOCTh BpallCHHS
poropa. Koopaunarer (t, r, ¢, X) OTHOCATCS K
TOYKaM MPOCTPAHCTBA, B KOTOPOM OIHCHIBAIOT-

csl ctaTropHble BeHIbl Slu S2, a BenuunHa AQq

paBHa UX OOIIEMY OKPYXHOMY Iepuoay. 3/1ech
u manee n, k=0, £1, #2,..., i,j=V-1, (i,j#1).
YpoBeHb POTOP-CTATOpP B3aUMOJCHCTBUS

MOXKET OBITh OIICHEH BEITMYUHOMN
A R
o T j
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A(ps : AgDR 0 ®

U BIIOJIHE ompenenseTcs kodpduunentramu Dy-

F(x,r)=

0

pre Buga I, . Ecnu Benen S2 moasepruyT ok-
PYKHOMY CMEIICHHUIO OTHOCHTENTHHO BeHIa S1
Ha yroia v, rae 0<v <A@s, TO U3 OINpEIECICHUS
BeruuHbl F(X,F) ciieayeT paBeHCTBO
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