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YK 621.7.044

3opix B.A., Tpemsax B.B., Komapos O.IO. IIpo6aemu
B/IOCKOHAJIEHHSI TE€XHOJIOTIYHOTO0 MPOEKTYBAaHHS
iMIlyJIbCHOTO IITAMIYBaHHS 32 PaXyHOK BHKOpHC-
TOBYBaHHsI CHeHiaJIbHUX NpuiiomMiB // ABsiariiiHo-
KocMiuHa TexHika i TexHojoris. — 2008. — Ne 9 (56). —
C. 8-14.

CrarTs npucBsYeHa npobiieMaM BJJOCKOHAJICHHSI METO-
JIB TNPOEKTYBaHHS IMITYJIbCHOTO INTaMIyBaHHs. Po3-
IISAI0ThCSL TPOOJIeMH BHKOPUCTOBYBAHHS CIIEIliaib-
HUX TPUHOMIB B NHUTaHHSAX MaTeMaTHYHOTO MOJIEIIO-
BaHH, JUHAMIYHOI ITOBEIIHKM 3arOTIBKH, a TAKOXK Me-
TOJIB pO3Mi3HaBaHHS 00pasiB, sAKi 3a0€3MEUYIOTH YyX-
BaJICHHS pillIeHb Ha BEPXHIX PIBHAX JIeTalli3allil TeXHO-
JIOTIYHUX TPOIIEeCiB. 3arporoHOBaHI HOBAIlii MOXHa
BUKOPHCTOBYBAaTH NPH IPU3HAYEHHI PEXUMIB 00poO-
KH; ajanTaifii po3po0eHuX TEOPETUIHNX OCHOB, IPH-
Ki1agHuX nporpam. /laHa Meronuka moxe OyTH ajaan-
TOBaHHUW AJISI METO/IB OJTHOIHCTPYMEHTAIBHOTO ILTaM-
IyBaHHs; pO3pOOLi NMPUHIMIIOBO HOBUX METOJIIB BHUTO-
TOBJICHHSI JIUCTOBUX JIeTaleH, y TOMY YHCIi IPH MOEA-
HaHHI METOIB OJTHOIHCTPYMEHTAIBHOTO 1 JBOXIHCTPY-
MEHTAJIFHOTO LITAMITYBaHHS, a TaKOXX NPH IHOE€IHAaHHI
orepaniif Ha OTHOMY IITaMIIi.

KuarouoBi cioBa: iMITyTBCHE MITAMITyBaHHS, METOIU
MIPOEKTYBaHHS, CIEHiaNbHI MPHHOMH, MTOEJHAHHS OIIe-
pariif, MaTeMaTH4YHe MOACIIIOBAHHS.

. 4. bi6miorp.: 7 Ha3B.

YK 621.7.044

bopucesuu B.K., Hegewxin FO.O. BusHayeHHs 0C00-
JIMBOCTell opMyBaHHS 30BHIlIHHOI0 HABAHTAKEH-
HSl HA 3aroTiBKy NpHu 00'€eMHOMY IITAMIYBaHHi BH-
O0yxoM // ABialiifHO-KOCMIYHA TEXHiKa 1 TEXHOJOTIS. —
2008. - Ne 9 (56). — C. 15-17.

3amada GopMyBaHHS 30BHIIIHFOTO HABAaHTAXECHHS ITiJI-
BOJHOTO BHOYXy B OOMeXeHOMY 00'eMi pimuHH Ime
Jajyeka Bi CBOro pimieHHsA. TpynHOLI aHATITHYHOTO
pimreHHst 1iei 3amadi 3B's3aHi 3 0araTo(paKTOPHICTIO 1
0araToeTarnHICTIO XapaKTepy HaBaHTaKeHb Bil BUOYXY
ycepeauHi Oaceiiny. IIpakTuuHO Bci OCHIJHUKH 00-
MEXYIOThCS SIKICHUM DO3IJISIIOM KapTHHU Ha pIiBHI
NPUIYIIEHb 1 eKCIIEPUMEHTAJIbHUX pe3yJbTaTiB 3Ba-
YKalO4YM Ha CKJIQJHICTh MOOYI0BH MaTeMaTHYHOI Moje-
JIi, MO BigoOpakae ICTHHHUI MEXaHi3M BIUIMBY BHOY-
XOBOT'O HaBaHTaXEHHs. 3poliieHa chpoba po3rsimy
SIBUIL BIUTMBAIOYMX Ha (opMyBaHHS 30BHIIIHBOIO Ha-
BaHTaKCHHS JUIS BU3HAYCHHS MOJIIMBOCTI YIIPABIIiHHS
Hew. BHKII0Yalun poO3NOBCIODKEHHS XBHIIb PO3BAH-
TaXEHHS, € MOXJIMBICTh YIPABIATH BEJIUYMHOIO 30B-
HIITHBOTO HaBaHTAXKCHHA B IIMPOKOMY JiaIa3oHi.
KoarouoBi cioBa: Gaceiin, 00'eMHe mITamMIyBaHHs, BU-
OyX, yaapHa XBWIS, THAPOINOTOK, Ia30BUH MIXyp, Bil-
J3epKaJICHHs1, CXJIONYBaHHsI, KaBiTallisl.

Bi6umiorp.: 5 Ha3s.

UDC 621.7.044

Zorik V., Tretyak V., Komarov A. Problems of
perfection of the technological planning of the
impulsive stamping due to the use of the special
receptions // Aerospace technic and technology. —
2008. — Ne 9 (56). — P. 8-14.

The article is devoted to the problems of perfection of
methods of planning of the impulsive stamping. The
problems of the use of the special receptions in the
questions of mathematical design, dynamic conduct of
purveyance, and also methods of pattern recognition,
which provide acceptance of decisions at the overhead
level of working of technological processes out in de-
tail are considered. Offered novatsii can be used for
setting of the modes of treatment; adaptation of the
developed theoretical bases, application programs. The
given method can be adapted for the methods of the
odnoinstrumentalnoy stamping; to development of
principle new methods of making of sheet details, in-
cluding at combination of methods of the odnoinstru-
mentalnoy and twoinstrumental stamping, and also at
combination of operations on one stamp.

Key words: impulsive stamping, methods of planning,
special receptions, combination of operations, mathe-
matical design.

Fig. 4. Ref.: 7 items.

UDC 621.7.044

Borisevich V., Neveshkin Y. Determination of fea-
tures of forming of the external loading on a pur-
veyance at by a volume stamping by the explosion //
Aerospace technic and technology. — 2008. — Ne 9 (56). —
P. 15-17.

The task of forming of the external loading of subma-
rine explosion in the limited volume of liquid is still
distant from the decision. Difficulties of analytical de-
cision of this task are linked from the mnogofaktor-
nostyu and mnogoetapnostyu character of loading from
the explosion into a pool. Practically all researchers are
limited by high-quality consideration of picture at the
level of suppositions and experimental results because
of complication of postroeniya mathematical model
reflecting the veritable mechanism of the vozdeystviya
explosive loading. An attempt is done of consideration
of the phenomena of affecting forming of the external
loading for determination of possibility of management
by it. Eliminating distribution of waves of unloading, is
present possibility to handle the size of the external
loading in a wide range.

Key words: pool, by a volume stamping, explosion,
shock wave, gidropotok, gas bubble, reflection,
shlopivanie, kavitatsiya.

Ref.: 5 items.
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YK 629.7.054

Kapauyn B.B., Menvnux B.M. HeainiiiHi KoJuBaHHSA
HMKJIIYHO JedopMyeMuX 000J10HKOBUX (pparmeHTiB
B aKyCTHYHOMY cepeloBMINi // ABiariifHO-KOCMi4Ha
TexHika 1 Texnosoris. — 2008. — Ne 9 (56). — C. 18-21.
Bynyerbcst aHasiTHYHA MOJENb TMPYKHO-TIOAATIMBUX
000JIOHKOBUX (PparMeHTIB ABUTYHIB, SIKi HaBaHTaXKEHI
aKyCTHMYHUM BIUIMBOM BHCOKOI iHTeHcHBHOCTI. O00J10-
HKM 00paHi JOBUIBHOT reoMeTpii OKpEecIeHHs! YTBOPIO-
10401, 10 JI03BOJISIE PO3B’SI3aHHS 33/a4 INPYKHOCTI Y
caMOMy 3arajJbHOMY BHIJISIII 3 HACTYIHUMH HayKOBO
OOTpYHTOBaHMMH PEKOMEHIAIISIMA  MPOTHO3YBaHHS
MUTaHb HAIIMHOCTI Ta OBrOBIYHOCTI KOHCTPYKII.
CTBOPIOETHCSL TEOPETHYHUI (YHIAMEHT OOTpYHTYBaH-
HS CTPYKTYPU BHCOKOYACTOTHHX LUKIIYHHMX BUIPOOY-
BaHb MaTepialy B aKyCTHYHOMY CEPEIOBHIII, & TAKOK
OKPECIIIOEThCSI CTYIIHD BIAMOBIAHOCTI CTEHIOBHX BHU-
npoOyBaHb 3 HATYPHUM (PyHKLIOHYBaHHSIM.

KiouoBi cioBa: xoopaumnarHi ¢yHknii, 00osioHKa,
LUKJIIYHE HABAaHTA)XEHHS, aKyCTHYHE Cepe/lOBHIIE,
MIPOHMKAIOUYE aKyCTHYHE BHIIPOMIHIOBaHHS, IUIONIMHA
LINIAHT 0y Ta, Napajenb, IPOTHKHICTD.

Bibmiorp.: 3 Ha3Bw.

YK 536.5.08
Cumbipcokitu P.J[., 3asaniti A.A., Cumbipcoxiv /. D.,
Cxpunka O.l.. ExcnepuMeHTaJbHI J0CTiIKEHHS

TEMIEPATYPHUX MOJIB BHCOKOTEMIEPATYPHHX Tra-
30BHX MOTOKIB // ABialliiHO-KOCMiYHA TEXHIKa 1 TeX-
Hosoris. — 2008. — Ne 9 (56). — C. 22-26.

HaBeneHnii KOHTaKTHUI METOJ BUMIPIOBAHHS BHCOKHX
TEMITEpaTyp T'a30BHX IOTOKIB 1 pe3yJIbTaTh HOro Ipak-
THYHOT'O 3aCTOCYBAHHS IIPU AOCITIPKEHHAX TEMIIepary-
PHUX TIOJIiB POIYKTiB 3TOPSIHHSA Tracy y JHdiama3oHi 10
2100 °C. Meton nonsirae y po3paxyHKy (BiJHOBJICHHI)
3HAYCHHS TEMIIEpaTypH Ta3y Ha BXOJl B IHTEHCHBHO
OXOJIOJDKYBaHHN KaHal Mo Oe3rmocepeHh0 BHMipIOBa-
HUX TeMIIepaTypax ra30BOro MOTOKY Y ABOX HEPEeTHHAX
KaHaIy 1 TemIeparypi CTiHKH. MeToJ peami30BaHUH y
BUIVISAAI 1HTENEKTyaJbHOI BHUMIPIOBAIBHOI CHCTEMH,
1I0 aJanTyeThCs J0 YMOB BHMiprOBaHb. HaBomsThcs
pe3yJIbTaT! YCIIIIHOTO HOTO BXXUBAHHS IPU CTEHIOBUX
BUIPOOYBaHHSX €KCIIEPUMEHTAIIBHUX KUJIbLIEBUX Kamep
3ropsi€ 1 ABOX THIIIB T'a30BHX NaJbHUKIB, Y TOMY YHCIi
JUISl HaA3BYKOBOTO pi3aka.

KuarouoBi cjioBa: BuMipIOBaNbHa CHCTEMa, Kamepa
3ropsi€, NAJTBHHK, I10JIsI, BACOKA TeMIIepaTypa, ajanTa-
1S, peAYKITis.

. 6. bibmiorp.: 3 Ha3By.

YK 629.7.03.036.3.001.42

Onitinux  O.B., Illumanoscoka H.A. InenTndikanis
AMHAMIKY TeMIePaTypPHOIo CTaHy JeTaJjeii 1151 cuc-
TeM MOHITOPHHTY BHPOOGiTKY pecypey I'T/l // Asia-
LifiHO-KOCMIYHa TexHika 1 TtexHoioris. — 2008. — Ne 9
(56). - C. 27-30.

[okazaHo, 10 TepexiIHi XapaKTepUCTHKN TeMIIepary-
pHOTO CTaHy JeTajel IBUTYHIB MOXYTh OyTH MOJaHi y
BHTJIAII €KCIIOHEHIIIHAX psiaiB. s omucy mepexigHol
XapaKTEPUCTHKH C TOYHICTIO mopsanky 3 °C BiZHOCHO

UDC 629.7.054

Karachun V., Mel’nick V. Nonlinear vibrations cyclic
deformed of thecal fragments in the acoustic envi-
ronment // Aerospace technic and technology. — 2008. —
Ne 9 (56).—P. 18-21.

The analytical model of resiliently pliable thecal frag-
ments of engines is built, loaded with acoustic influ-
ence of high intensity. Shells are select arbitrary ge-
ometry of outline formative, that allows the decision of
tasks of resiliency in a general view with the next sci-
entifically grounded recommendations of prognostica-
tion of questions of reliability and longevity of con-
struction. Theoretical foundation of ground of structure
of high-frequency cyclic tests of material is created in
an acoustic environment, and also the degree of accor-
dance of stand tests and model functioning is outlined.
Key words: coordinate functions, shell, cyclic loading,
acoustic environment, penetrable acoustic radiation,
plane of mmanroyra, parallel, extent.

Ref.: 3 items.

UDC 536.5.08

Simbirskiy G., Zavaliy A., Simbirskiy D., Skripka A.
Experimental research of the temperature fields of
high temperature gas flow // Aerospace technic and
technology. — 2008. — Ne 9 (56). — P. 22-26.

The contact method of measuring of gas flow high
temperatures and results of it practical application for
research of the temperature fields of kerosene combus-
tion materials in a range to 2100 °C is presented. The
method contains calculation (renewal) of gas tempera-
ture on the entrance in the intensively cooled channel
using directly measured temperatures of gas flow in
two sections of channel and temperature of wall. The
method is realized as intellectual measuring system
adapted to the measuring conditions. Results of suc-
cessful application of the method for the development
testing of experimental annular combustion chambers
and two types of gas burners are presented, including a
supersonic cutter.

Key words: measuring system, combustion chamber,
gas-ring, fields, high temperature, adaptation, reduc-
tion.

Fig. 6. Ref.: 3 items.

UDC 629.7.03.036.3.001.42

Oleynik A., Shimanovskaya N. Identification of gas
turbine engines components temperature state dy-
namics for resource exhaust monitoring systems //
Aerospace technic and technology. — 2008. — Ne 9 (56). —
P. 27-30.

It is shown, that transient characteristics of the engines
components temperature state can be presented in the
form of exponential serieses. It is enough three-four
terms of an exponential series for a transient character-
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KIHI[EBO-CJIEMEHTHHX ~ MOJENEeH JIOCTAaTHBO TPHOX-
YOTHUPHOX WICHIB €KCIIOHEHIIHHOTO PSIy. 3alpOnoOHO-
BaHO METOJ ieHTH(]iKamii TeMIepaTypHOTO CTaHy Je-
Taleil JBUTYHAa TIO KIHIEBO-EJIEMEHTHHX MOJEIsX,
SIKMH TTOJIATAE Y MOCIIOBHOMY OIlIHIOBaHHI Koe(illieH-
TIB €KCIIOHEHLIHHMUX Ps/iB, ONUCYIOUYHUX MEPEeXiJHi Xa-
PaKTEpPUCTHKH, TOYMHAIOYH 3 TX 3aKIIFOUHHX JIUISTHOK.
KrouoBi cioBa: temrieparypa peraii, nepexigHa xa-
PaKTEpUCTHKA, TPOCTIp CTaHIB, iMeHTH IKALIIS.

1. 2. bibmiorp.: 6 Ha3B.

YK 535(023)

Toamauoe M.I". I'paHuyHi TepMoIUHAMIYHI YMOBH
nepeTBopeHb y Oi-peyoBuHi // ABiariiiHo-kocMidHA
TexHika i Texaonoris. — 2008. — Ne 9 (56). — C. 31-34.
3anporoHOBaHO MO/IEb BU3HAYEHHS TEPMOIMHAMIYHIX
napameTpiB, TOOTO MaKCHMaJIbHO MPHUITyCTUMOT'O THCKY
1 MiHIMaJIBHO NPUIHATHOI TEMIlepaTypu, IpH SKHX MO-
JKIIMBUI TIpOIEC TEepeTBOPEHHs OapiOHHMX KBaHTIB Oi-
peyoBuHH. Taki 3HaYeHHS THCKY W TeMIepaTypH 3Haii-
JICHO 32 KpHUTEpiEM TPaHUYHOTO 30€peKEeHHS BUXIIHOI
TEIJIOEMHOCT] BUXi/THOIO PEUYOBHUHOIO. 33/1a4y BUPIIICHO
i3 3aMydeHHSAM EHEPreTHYHUX Mojenell Oi-pedoBHHH,
o0 JO3BOJNIWIIO iNCHTH(]IKYBaTH OTPUMAaHI pe3yibTaTd
AK TPaHWYHI 3HAYEHHS THUCKIB 1 TeMIlepaTyp iCHyBaHHS
CTapuX 1 BUHUKHEHHsS HOBUX OapiOHHMX KBaHTIB Oi-
peyoBuHH. Po3paxyHKOBI 3HaUE€HHS aTOMHHX Mac, 3icTa-
BJICHI 3 ()I3MYHUMH NapaMeTpaMH eJIEMEHTIB Mepioany-
Hol Tabauui. KpiM Toro, 3anpornonoBaHa MoJienb J03BO-
JIMJIa BUSIBUTH LIICTHAALSTh HOBHX aTOMHHX Mac, IO
BHAMArarTh iieHTH(DIKaI{ i J03BOJIIIa HA OCHOBI €]TH-
HOTO MiIX0/ly YTOYHUTH 3HAUEHHS aTOMHUX Mac TaKHX
eIIeMEeHTIB, sk Menneneesiit, Hooemiii, boprii i T.1.
KuroyoBi ciioBa: 6i-pedoBuHa, 6apiOHHUM 1 TaXiOHHHN
KBaHTH, TUCKH i TEMIIEPaTypH IIEPETBOPECHHS.

Tabm. 2. In. 1. Bibmiorp.: 6 Ha3B.

YK 629.5:621.436

Tumowescokuti b.1"., Tkay M.P. EpeKTHBHICTb KOM-
O0iHoBaHuX ycTaHoBOK 3 JIB3 Ta ejemenTtamu mps-
MOT0 TNepeTBOPeHHsI eHeprii // ABialiiiHO-KOCMiYHA
TexHika 1 TexHonorist. — 2008. — Ne 9 (56). — C. 35-38.

Po3rnsHyTi mepcnekTHBH, MpoOlieMH Ta palioHaIbHI
LUISIXM BUKOPHUCTAHHS BYTULI Yy SIKOCTI MaJlMBa IS
JBUTYHIB BHYTPIIIHBOTO 3rOpsiHHA. BcTaHOBIEHO, IO
OJJHUM 3 €(DEKTHBHHUX HANPSMIB € BHYTPUIMKIOBA Ia3u-
¢ikariisi 11bOTO BUJLy OPraHiYHOi CUPOBHUHH 3 OTPHMaH-
HSIM CHHTE3-Ta3y, 6aratoro BoJgHeM. JIOCSITHEHHSI BHCO-
KOi e(eKTHBHOCTI €HEePreTHYHOi YCTaHOBKH Y LIIOMY
MOXJIMBO 33 PaxyHOK BHKODHCTAaHHS CHHTE3-Ta3y B
KOMOIHOBaHI#l yCTaHOBL, y CKJIaji SKOi, KpiM JABUTyHa
BHYTPIIIHBOTO 3TOPSIHHS, BXOAUTD ITOBITPSIHO-BOIHEBHI
nanuBHUM eneMeHT, mo Mae Bucokuit KKJI. HaBenena
MIPUHLMIIOBA CXeMa KOMOIHOBaHOI €HepreTH4YHOi ycTa-
HOBKH Ta BUKOHAHWH 3arajbHUN aHai3 ii e(eKTHBHOCTI.
KurouoBi cioBa: /IB3, komOiHOBaHa ycCTaHOBKa, Ia-
JMBO, TIApOBa KOHBEPCisi, KaTaji3aTop, BOJEHB, ITaJIHB-
HUH eJIeMEHT, e()eKTUBHICTb.

. 2. bi6miorp.: 13 Ha3B.

istic specification with exactitude of the order 3 °C
concerning finite-element models. The method of a
temperature state identification of the engines compo-
nents on the finite-element models is offered. It repre-
sents a sequential estimation of factors of the exponen-
tial serieses presenting transient characteristics, since
their closing sections.

Key words: temperature of detail, transitional descrip-
tion, space of problems, authentication.

Fig. 2. Ref.: 6 items.

UDC 535(023)

Tolmachev N. Threshold thermodynamic conditions
of transformations in b-substance // Aerospace tech-
nic and technology. — 2008. — Ne 9 (56). — P. 31-34.

The model of definition of thermodynamic parameters,
i.e. maximum allowable pressure and minimal accept-
able temperature, at which process of transformation of
baryon quanta of b-substance is possible, is suggested.
Such values of pressure and temperature are found by
criterion of limiting preservation of an initial thermal
capacity by initial substance. The problem has been
solved using power models of b-substance, that al-
lowed to identify the obtained results as threshold val-
ues of pressure and temperature of existence of old and
occurrence of new baryon quanta of b-substance. Esti-
mated values of atomic masses are compared to physi-
cal parameters of elements of periodic table. Besides,
the suggested model has allowed to discover sixteen
new atomic masses, which call identification, and has
allowed to refine values of atomic masses of such ele-
ments, as Mendeleviy, Nobeliy, Borggiy, etc. on the
basis of the uniform approach.

Key words: b-substance, baryon and tachyon quanta,
pressure and temperatures of transformation.

Tabl. 2. Fig. 1. Ref.: 6 items.

UDC 629.5:621.436

Tymoshevskyy B., Tkach M. Efficacy of the combined
power plants containing internal combustion en-
gines and direct energy transformation elements //
Aecrospace technic and technology. — 2008. — Ne 9 (56). —
P. 35-38.

Future perspectives, problems and rational ways for
coal utilization as a fuel for internal combustion en-
gines are discussed. It was determined, that intra-cycle
gasification of this type of organic fuel resulting in
syngas rich with hydrogen is very effective. Using syn-
gas in the combined power plant allows reaching high
efficacy of energy production facility. Such combined
power plant contains air-hydrogen fuel cell with high
efficacy coefficient along with the internal combustion
engine itself. Principal scheme of the described com-
bined power plant and initial analysis of its efficacy is
provided.

Key words: ICE, combined power plant, steam con-
version, catalyst, hydrogen, fuel cell, efficiency.

Fig. 2. Ref.: 13 items.
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YK 629.7.087:538.4:001.2

Jlponv M.M., Konopamoees O.I., Xumvro A.B., Xopon-
cokuti I1.1. KoHueniisi BUKOPUCTAHHS eJIEKTpopa-
KETHHUX JIBUT'YHIiB Ha MiKpocymyTHHKax // ABiaiiii-
HO-KOCMIiYHa TexHika 1 TexHojoris. — 2008. — Ne 9
(56). — C. 39-43.

VY cTarTi npencraBieHa KOHIEMIsl BUKOPUCTAHHS elle-
KTPOPAKETHIX JIBUTYHIB Majoi NOTYKHOCTI 1JIs1 MaHEB-
pYBaHHS MIKpPOCYNYTHHUKIB. [ psity KOCMIYHHX 3a-
BIIaHb BH3HAYCHA JOIUIBHICTh BUKOpucTaHHs EPJIMIIT
i3 OOJIIKOM EHEepreTHYHUX, TATOBUX I MAacOBHX Xapak-
TepucTiK. BusHaueno turmm EPJ[ sxi MoxyTe OyTh
3acrocoBani Ha MC. Po3paxyHKOBHM MNUISXOM BH3HA-
4yeHi HeoOXimHi mapametpu Y ans 3aBmaHb KOpEKIii
1 mepeBefeHHS Ha reocrarioHapHy opOity. Chopmy-
n0BaHO BUMOTH 10 Y s monwsotiB qo mianeT Co-
HA4HOT cuctemu. [IpoBeneHo aHami3 HeoOXiHOI eHep-
roocHameHocti MC uisi KOXKHOTO 3aBAaHHs. Amnapartu
MIKpO KJIacy 3 Maco0 Bifl IECATH JI0 CTa KUTOrpaM i iXHi
YIPYIOBaHHS B HailOMMKYOMYy MaiOyTHHOMY 3HAHIYTh
LIMPOKE 3aCTOCYBaHHs IIPH pIllleHHI 3aBaaHb 3a0e3rie-
YeHHS 3B'SI3KY, TeleOadeHHs 1 paJioMOBIICHHS, HaBIrarmii,
METEOpOJIOTil, BUBYEHHS MPUPOAHUX PECYpPCiB i MOHITO-
PHHTY 3eMHOI TTOBEPXHi.

Kuaro4oBi cjioBa: eneKTpopakeTHHI IBUTYH, MIKpO
CYITyTHHK, TeocTarioHapHa op0ita.

bibmiorp.: 6 Ha3B.

YK 533.9.07

Jlosn A.B., Makcumenxo T.O., Ilooeopruii B.O. Exc-
NepuMeHTAJIbHE JTOCTI/IZKEHHsI pecypCcCHUX XapaKTe-
puctuk MCIIJl // AsiamifiHo-KOCMiYHa TeXHiKa 1
texHouoris. — 2008. — Ne 9 (56). — C. 44-47.

HaBeneHo pe3ysbTaTi eKCIEPUMEHTAIBHUX JOCTIHKEHb
epo3ii i30JTOPIB PO3PAIHOT KAMEPH CTAIlIOHAPHOTO TIIa-
3MOBOTO JIBUTYHA Majiol MoTykHOCTi. [Toka3aHo xapakrep
3HOITYBAaHHA 130JI1TOPIB, BiAMIY€HO HASBHICTH 30H HOp-
MaJIbHOI Ta «aHOMaJbHO» epo3ii. HaBeneHo pesynbratu
HOPIBHUIBHOTO aHaJi3y epo3ii 130J4TOpiB, BU3HAYECHOT 32
JIOIIOMOT'OK0  BaroBOro MeToJa Ta ONTHYHOI eMiCiiHOi
criekTpockorii. [Toka3aHo, 110 JaHi OTPHMaHi 3a epo3iero
3a nonomororo OEC KOpeIorTh 34e0UIBIIOro 3 epo3ieto
BHYTPIIIHBOTO 130J1TOpa, 10 € HACIHIIKOM PI3HHX yMOB
30yIKEHHS aTOMIB aJTFOMIHIO, SIKi YXOJSTH 13 30BHIIIHBO-
TO Ta BHYTPIIIHBOTO i30JIATOPIB, Yepe3 BiIMIHHICTh KOH-
LeHTpamii eNeKTPOHIB B IEHTPaJbHIM Ta mepudepiiHii
30Hax (hakena.

Kuro4oBi cioBa: cramioHapHHN TJIa3MOBHH JBWIYH,
€po3isi, ONTHYHA EMHCITHA CTIEKTPOCKOITisI.

Inn. 5. Biomiorp.: 6 Ha3B.

YK 629.7:621.3

leanosa T.1O., I'v6in C.B. Po3BuTOK rinore3n ¢ppaxk-
TAJILHOCTI TOBEPXHi €JeKTPOAy eJIeKTPOXiMiuHOTO
aKkyMmyJsTopa // ABialifHO-KOCMiYHa TeXHika 1 Tex-
HoJorisg. — 2008. — Ne 9 (56). — C. 48-51.
[poananizoBaHa HEOOXIOHICTH YHCENBPHOTO MOCTIOBAH-
HS XIMIYHUX 1 QI3MYHUX TPOIIECIB MO MPOXOITH B pe-
YOBWHI aKTHBHOI MAacH eJEKTPOIiB EeIEeKTPOXIMIYHHX

UDC 629.7.087:538.4:001.2
Dron N., Kondratev A., Khitko A., Khorolskij P. The
concept of use of electrical rocket propulsion on
micro satellites // Aerospace technic and technology. —
2008. — Ne 9 (56). — P. 39-43.

In the article the concept of use of electrical rocket
propellers of low power for maneuvering of micro sat-
ellites is presented. For a number of space problems the
expediency of use ERPLP taking into account power,
thrust and mass characteristics is determined. Be de-
termined types of electrical jet engines which can are
applied on the small companion. Computational de-
manded parameters of a propulsion system for correc-
tion and transfer problems into a geostationary orbit are
by determined. Demands to a propulsion system for
flights to planets of Solar system are formulated. The
analysis of demanded power-to-weight ratio of the
small companion for each problem is carried out. The
vehicles of the mmicro- class with weight from ten to
hundred kilograms and their groups will find in the near
future wide application at a problem solving of mainte-
nance of communication, a TV and radio broadcasting, a
shipping season, meteorology, studying of natural re-
sources and monitoring of an earth surface.

Key words: electrical rocket propulsion, micro satel-
lite, geostationary orbit.

Ref.: 6 items.

UDC 533.9.07

Loyan A., Maksymenko T., Podgorny V. Experimental
investigation of lifetime characteristics of low-power
SPT // Aerospace technic and technology. — 2008. — Ne 9
(56). — P. 44-47.

Results of the erosion experimental investigation of the
low-power stationary plasma trhruster discharge cham-
ber isolator are represented. Isolator deterioration char-
acter is shown. Presence of normal and “abnormal”
erosion zones is signed. Comparative analysis results
of erosion determined with weight method and optical
emission spectroscopy are represented. It is shown that
erosion data determined with OES in the most correlate
with inside isolator erosion. It is sequent of different
aluminium atoms excitation conditions, which sput-
tered from inner and outer isolator, due to different
electron density in central and periphery plume zones.
Key words: stationary plasma thruster, erosion, optical
emission spectroscopy.

Fig. 5. Ref.: 6 items.

UDC 629.7:621.3

Ivanova T., Gubin S. The evolution of fractal hy-
pothesis of electrochemical accumulator electrode
surface // Aerospace technic and technology. — 2008. —
Ne 9 (56). — P. 48-51.

There was analysed the necessity of mathematical
modeling of chemical and physical processes passing
in the active mass of electrodes of electrochemical ac-
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aKyMyJIITOpIB B paMKax 3arajJbHOTO 3aBIaHHS JIarHOCTH-
KH, KOHTPOJIIO 1 TPOTHO3YBaHHS OCHOBHHX ITapaMeTpiB
eJIeKTPOKUBIICHHS CHCTEM TapaHTOBAHOTO EHEprornocra-
yaHHs KocMiuHuX pakeTHux komiuiekciB (CI'EIT KPK).
[poananizoBaHa CTPYKTypa MOBEPXHI EIEKTPOIY aKyMy-
ssitopa. Sk MaTeMaTH4HHI 3aci0 ONUCy CTPYKTYpH TOBe-
PXHi 3arponoHoBaHa (pakTajbHa reoMeTpisi, i BiIOBI-
HO JI0 BUOPAHOTO MaTeMaTUYHOIO anapary, MeTOOJIOTis
OTPHMaHHs 1 00pOOKHN EKCIIEPUMEHTAIFHNX JaHHX.
KarouoBi cioBa: cucrema rapaHTOBaHOTO E€HEProIo-
CTadaHHA, KOCMIYHHH pPaKEeTHHHA KOMIUIEKC, €IEeKTPO-
XIMIYHHH aKyMyJISITOP, TIOBEPXHS EIEKTPONLY, aKTUBHA
Maca, (ppaKTajbHa T€OMETPist, PO3MIPHICTh, KOShIIiEHT
(dhopMu, EHTPOITIS.

In. 4. Bi6miorp.: 8 Ha3B.

YK 621.51.226.2.53

Xopixos A.O., Haninkin C.IO., Masixina T.I., Yucmsa-
xoea €.M. JlocaifKeHHs KOJMBAHb INHPOKOXOPIHHUX
pPo00YMX JTONATOK KOMIIPecOpiB B yMOBaX 3pHBHOI0
o0TikaHH# // ABiallifHO-KOCMiYHA TEXHIiKa 1 TEXHOJIO-
rist. — 2008. — Ne 9 (56). — C. 52-57.

CTOCOBHO MIMPOKOXOPIHHUX JIOTIATOK KOMIIPECOpiB i1
BEHTHJIITOPIB BHUKOHAHO IOPIBHSUIBHUH aHami3 aepo-
NPYXKHUX XapaKTEPUCTHK 1 TIarHOCTUYHHUX O3HAK rpat-
ygacToro ¢uaTTepy i 3puBHHX KOJIUBaHb. [lokazaHo, 110
3pUBHE OOTIKaHHS 1 KOJWBaHHS JIOMATOK, IO BUKJIH-
KalOThCs HUM, MOPOJIKYIOTh B IIOTOLI OKPY)XHY HeEpiB-
HOMIPHICTh NOTOKY, 110 00EPTAETHCS, sIKa B pPe3yJIbTaTi
nepetBoperb Dyp'e 1 [amines B cUrHaiax 3 JaT4UKiB
MyJbCallii MOXKE TPAaKTyBaTHCs SIK Oerydi XBWIL Je-
¢dopmarii 3a niameTpanbHUX (GOPM KOJIMBaHb CUCTEMHU
JIICK-JIOTIATKH-TIOTIK. 3allpOIIOHOBAHO MAaTEMAaTUIHYy MO-
JIeNb IarHOCTHKU 3PUBHUX KOJIMBAHb 33 CUTHAJIAMH 3
JATYUKIB MyJIbCaIlill CTATHIHOTO THCKY.

Ku1104oBi ¢j10Ba: mpPOKOXOPAHI JIOMATKH, 3PUBHI KO-
nuBaHHA, ¢uatTep, xBWiI gedopmariiii, miarHocra,
IyJIbCAaMii THCKY.

L. 7. Bibmiorp.: 3 Ha3BH.

YK 629.7.03.018

Konomnuxoe M.€., Maxapoe I1.B., Cayun B.M. Jlo-
CJIiIZKeHHs TUHAMIYHOI HANIPY’KEHOCTi podoYuX Ko-
JIiC IIMPOKOXOPAHOT0 BEHTUJISATOPA NPH CTEHI0BHX
BUINPOOOBYBAaHHAX // ABiamiifHO-KOCMIYHA TEXHIiKa i
texHouoris. —2008. — Ne 9 (56). — C. 58-64.
[Ipen'sBieHi pe3yiabTaTH EKCIEPUMEHTAIEHOTO TOCHi-
JDKEHHS JIWHAMIYHOI Hampy>XeHOCTi poOodYux Koutic
BeHTWsITopa TPI/I® 3 HIMPOKOXOPAHUMHU JIONIATKaAMHU
IPU CTEH/IOBHX BUIIPOOOBYBaHHsX. ByB BUKOpHCTaHUI
KOMILIEKC METOJIB Ta JIarHOCTHYHUX O3HAaK (uiatepa,
6araropa3oBo BepU]iLipyBaHUX IPH JOBIAHUX BHUIIPO-
OOBYBaHHSIX PsAIy aBia/JBUTYHIB IOKONiHb 4 1 4+. One-
p’kKaHi HOBi eKCIIEpUMEHTANBHI aHi Ipo (i3udHI 0c00-
nuBOCTi (prarepa, sSKi MOXKYTh OyTH BHKOPHCTaHI ISt
Bepudikamii METOIB HOTO PO3PaXyHKOBOTO MIPOTHO3Y-
BaHHA. [loka3zaHa HEOOXiAHICTH PO3POOKH HOBHX KpH-
TepiiB NpOrHo3yBaHHs (Jarepa KOJiC Cy4aCHUX LIHPO-
KOXOPJHHUX BEHTHIATOPIB aBiamiiiaux ['TJ], mo sxux
MIPEA'ABISIOTECS. NPOTUPIYHI BUMOTHM IO IO HOKpa-

cumulators within the framework of general task of
diagnostics, control and forecasting of assured power
supply systems basic parameters of space rocket com-
plexes (APSS SRC). The accumulator electrode sur-
face structure is analysed. As a mathematical mean of
surface structure description the fractal geometry is
offered, and in accordance with the chosen mathemati-
cal mean, the methodology of gathering and processing
of experimental data is described.

Key words: system of the assured energy supply, space
rocket complex, electrochemical accumulator, surface
of electrode, active mass, fractal geometry, dimension,
coefficient of form, entropy.

Fig. 4. Ref.: § items.

UDC 621.51.226.2.53

Khorikov A., Danilkin S., Mazikina T., Chistyakova E.
Research of fluctuations of wide chord compressors
blades in conditions of a burbling flow // Aerospace
technic and technology. — 2008. — Ne 9 (56). — P. 52-57.

With reference to wide chord blades of compressors
and fans the comparative analysis of aeroelastic charac-
teristics and diagnostic attributes of a cascade flutter
and burbling fluctuations is executed. It is shown, that
the burbling flow and fluctuations of blades caused by
it generate in a stream rotating peripheral non-
uniformity of a stream which as a result of Fourier and
Galilee transforms in signals from sensors of pulsations
can be interpret as running waves of deformation under
diametrical forms of fluctuations of system a disk —
blades — a stream. The mathematical model of burbling
fluctuations diagnostics on signals from sensors of
static pressure pulsations is offered.

Key words: wide chord blades, burbling fluctuations, a
flutter, waves of deformations, diagnostics, pulsations
of pressure.

Fig. 7. Ref.: 3 items.

UDC 629.7.03.018

Kolotnikov M., Makarov P., Sachyn V. Research of
dynamic stresses in fan’s wide chord blades under
rig testing // Aerospace technic and technology. —
2008. — Ne 9 (56). — P. 58-64.

The article represents the results of experimental inves-
tigation of dynamic stresses of wide chord fan’s blades
under the conditions of rig testing. For modern fans of
aviation engine with wide chord blades the contrary
requirements exist. From one side modern fans have to
have high aerodynamic parameters, high lifetime and
durability. From other side these fans have to have low
weight. In order to identify flutter of fan’s blades dur-
ing that rig testing the traditional methods and criterias
were used. These methods and diagnostic criterias have
been used many time earlier for analysis of experimen-
tal data during the development process engines 4 and
4+ generation. The new experimental data about physi-
cal features of flutter have been obtained during this
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IICHHS TapaMeTpiB 3 OJHOTO OOKY, Ta 3HWKCHHS ITH-
TOMOI Bard i 301IBIIEHHS PECYpCHUX MOKAa3HUKIB 3 iH-
m1oro 6oKy.

KurouoBi ciioBa: BeHTHISITOP, poOoui Koseca, OJick
(BEHTHJISITOP, Y SKOTO JUCK Ta po0OYi JIONIATKH BHTO-
TOBIICHI SIK OJIHE IIJIE), JJoNaTKu, (uarep, AiarHOCTHKA,
IIPOTHO3YBAHHS.

In. 8. Bibmiorp.: 9 Ha3B.

YK 629.7.03.018

Koposin B.B., buninkina O.H., Bpuuosa K.B. IIporuo-
3yBaHHs  BiOpoHaBaHTaxenns Jonateii KHT
TPAA® 3a pedyabTaTaMu BUIIPOOOBYBAHbL HA CTEH-
Ai 3 BUCYBHMM iHTepuentopoM // ABiauiiiHO-
KocMivHa TexHika i TexHomoris. — 2008. — Ne 9 (56). —
C. 65-71.

Ha ocHOBI crinbHOTO aHanizy MarepiajiB JUHAMI4HOTO
TEH30METPYBaHHsl JIONaTed BEHTHJIATOPA CY4acHOTO
TPAJA® 1 napamerpiB TypOyJE€HTHOrO IIOTOKa MEpEn
HUM Ha CTEH/aX 3 BUCYBHHM IHTEPLENTOPOM 1 JIEMHHC-
KaTHUM BXOJIOM, a TAaKOXX B CTApTOBHX yMOBaxX poOOTH B
KOMITOHOBIII JIiTaka OILiHeHA BiOPOUIyTIHMBICTh 10 TypOy-
neHTHOCTi. HamaeTbess TPOTHO3 BiOpOHABaHTaKEHHS
pobourx Jomarei BCix YOTHPHOX CTYICHIB BEHTHIATOPA
NpU iX BUIAIKOBHX KOJMBAHHSX, BUKIMKAHHHUX LM
TUIIOM 30ypeHHs B MoboTi. Iloka3ana MOXKIMBICTE B3a-
€MHOTO TepepaxyBaHHsl KOe(ilieHTIB BIOpOUYYTIMBOCTI
sonaredd 1 X BiOpOHaBaHTAXXEHHs Ul PI3HOMaHITHUX
MicCIb 3aMipiB IIEpEMiHHUX HaNpy)KEHHOCTEH.

Karuosi cioBa: nonati Bentwisitopa, KH/, Biopona-
BaHT@)XEHHs, BiOpOYYTJIWBICTh, BHCYBHHH IHTEpIEII-
TOp, TypOYJIEHTHICTH MOTOKA, IIOHA3BYKOBHHI TIOBITPO-
3a0ipHUK, CTEH, IPOTHO3.

Tabmn. 2. In. 6. bibmiorp.: 6 Ha3B.

YK 621.01:621.833:24

Toxnao B.O., Axoenes B.O., /lopogees B.JI. 3abe3neven-
HSl NPaNe3JaTHOCTI HEHTPAIBLHOI0 IPHBOY IBUIYHIB B
yMoBax NiiBHIEHMX BiOpamiii // ABiauiifiHo-KocMivyHa
TexHika i Texaosorist. — 2008. — Ne 9 (56). — C. 72-75.
Po3risHyTI IMTaHHS MPOEKTYBaHHs 3y04yaTHX mepenay
3a gomnomorow mnporpamu ASGEARS, mo nosBonsie
MOJIeNIIOBaTH po0OoTy 3yOuaTux Iepenad 3 ypaxyBaH-
HSM yMOB 3MiHM yMOB ekcrutyatanii. ITokaszaHo, mo
TIpH 3MiHI MDKOCHOBOI BiJICTaHi, BUKIMKAHOI BiOpais-
MH, MOXX€ BiZOyBaTHCsS MOPYIICHHS YMOB iCHYBaHHS
3yOuaToi mepenadi: KoeQimieHT MEPEKPUTTS MOXKE CTa-
TH MEHIIIE OJUHMII. 3aIPOTIOHOBAHO 3MIHUTU T€OMET-
pPHUYHI apaMeTpH Tak, mo0 3a OyIb-IKHX YMOB HE00-
XimHI yMOBH 3aderuieHHs 30epirammcs. SIkicte poGotu
LHEHTPAILHOIO TPUBOAY ABHIYHIB, IO IPALIOIOTh B
yMOBax BiOpaIliii, MO)KHa ICTOTHO MiJBUIIMTH MUISXOM
BHOOpY NapaMeTpiB 3aueIyieHHs] 1 NPU3HAYEHHSIM MO-
mudikanii mpodimiB 3y0iB METOJIOM KOMITIOTEPHOTO
MOJENI0oBaHHs 3a gonomororo nporpamu ASGEARS.
KuarouoBi cioBa: kxomeca 3yOuari, koedimieHT mepe-
kputtsa, OI'VII «MMIII «CAJIIOT», momndikaris,
minaicts, ASGEARS, CAD.

I1. 9. Bi6miorp.: 3 Ha3BW.

investigation. These data may be used to verify calcu-
lated methods of flutter prediction. The article shows
the need of development of new criterias for flutter
working wheel’s prediction for modern fans with wide
chord blades of contemporary aviation engine.

Key words: fan, working wheel, blisk, blades, flutter,
diagnostics, prediction.

Fig. 8. Ref.: 9 items.

UDC 629.7.03.018

Korovin B., Bylinkina O., Brycheva E. Prediction of
LPC moving blade dynamic loading for after-
burning turbofan resting on the results of ground
engine testing with the inlet flow turbulence simula-
tion // Aerospace technic and technology. — 2008. —
Ne 9 (56).—P. 65-71.

LPC moving blade vibration sensitivities to turbulence
have been defined resting on the ground engine testing
results on test bench with the lemniscate inlet, on the
bench with the spoiler inlet flow turbulence simulation
and in condition of joint operation engine with super-
sonic air intake. Blade dynamic loading prediction in
flight condition have been made for the all stages of
LPC. The possibilities of mutual recount for values
from one place to another have been shown for both:
blade dynamic loading and blade vibration sensitivity
coefficients to turbulence.

Key words: fan blades, LPC, dynamic loading, vibra-
tion sensitivities, movable spoiler, flow turbulence,
supersonic air intake, bench, prediction.

Tabl. 2. Fig. 6. Ref.: 6 items.

UDC 621.01:621.833:24

Poklad V., Yakoviev V., Dorofeyev V. Ensuring the
engine central drive gear working capacity when
subjected to adverse vibration // Aerospace technic
and technology. — 2008. — Ne 9 (56). — P. 72-75.

The paper focuses on the development of gear
transmissions using the ASGEARS program to
simulate the gearing behavior in varying operating
conditions. It has been demonstrated that changes in
the interaxial distance, caused by vibrations, may lead
to the disruption of viable gearing operating conditions
because of the engagement factor tending to lower
below 1. The proposed solution consists in modifying
geometric parameters so as the required engagement
conditions could be maintained throughout. The per-
formance of the engine central drive gear, subjected to
vibrations, can be significantly enhanced by selecting
the engagement parameters and undertaking the teeth
profile modification based on computer simulation
using the ASGEARS program.

Key words: gear wheels, engagement factor, FSUE
“MMPP “Salut”, modification, strength, ASGEARS,
CAD.

Fig. 9. Ref.: 3 items.
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YK 621.165

bopuwancoxuii K.M., Ipucopves b.€., I pucopves C.IO.,
I'py30oes A.B., Ieaxos M.M., Haymos O.B. Bibpauiiinmii
CTaH JIONATOK Ta BAJIONPOBOAY NOTY:KHOI IAPOBOI Typ-
OiHM MpW CKUJAHHI HABAHTAKEHHsST // ABialliiHO-KOCMIY-
Ha TexHika i TexHosoris. — 2008, — Ne 9 (56). — C. 76-80.
PozrsiHyTO OCOOMMBOCTI  BiOpalifiHOro craHy poOoumx
JIONATOK Ta BAJIOIPOBOJY MOTYXKHOI MApOBOI TYpOIHU TpH
CKHJIaHHI HaBaHTa)KeHHs. [IoKa3aHoO, O CKHUIAHHS HABaH-
T&KEHHSI CYNPOBOJDKYETHCSI TIOSBOIO 1HTEHCHUBHUX KpPYTH-
JIGHUX KOJIMBAHb BAJIOIPOBOJIY Ta MPAKTHYHO MOBHOKO Bill-
CYTHICTIO JIOIATKOBHX IMHAMIYHMX HAIpY>KCHb B JIOMAT-
KaxX. Bu3HaueHO BIUIMB MOXMOOK BHUMIpIB, IO BUKIMKAHI
HecTaOUTBHICTIO KYTOBOI IIBHIIKOCTI pOTOpa, Ha TOYHICTH
BU3HAUYCHHS BiOpamiifHOrO CTaHy JIOIATOK 32 JOTIOMOTOIO
JMCKpeTHO-(a3oBoro Merony. PekoMeHI0BaHO 3MiHY Me-
TOJIMKHU BUMIDIB, 5IKa YCYBa€ BIUIUB LIUX TIOXUOOK.
Kawu4osi ciaoBa: TypOiHa, poOoua Jjiomnarka, JaT4yuK,
JMCKPEeTHO-(Pa30BUI METO/, PE30HAHCHI KOJIMBaHHS,
ABTOKOJIMBaHHSI, BiOpaIiifHUI CTaH.

In. 8. Bibmiorp.: 4 Ha3BU.

VIK 629.7.02: 620.191.3.001.57

Kyuep O.I'., Xapumon B.B., Jlane )K.-II., Toysepes @.
Mogenb DMHAMIYHOIO BIATYKY JIONATKH 3 TPilM-
HOI0 // ABialiifHO-KOCMiYHA TE€XHIKA 1 TEXHOJOTIs. —
2008. — Ne 9 (56). — C. 81-88.

[IpeacraBneHo MOJEIIOBaHHS AMHAMIYHOTO BIATYKY
JIONAaTKH 3 TPILIMHOKO Ha NEepioJyYHe 30BHIIIHE HABaH-
Ta)keHHsI. HemHilHICT, [0 BUHMKAE BHACIIIIOK HasB-
HOCTI TPIIIWHH, 3MOJICIhOBAHA 13 3aCTOCYBaHHSM €Jic-
MEHTIB KOHTAKTHOI B3a€MOJii MK OeperamMul TPill[iHH.
Taxwif migXig J03BOIISIE JOCTATHRO TOYHO MPEICTaBUTH
mporec «auxXaHHs» TpimuHu. HenmiHiiiHa 3amada
pO3B’si3aHa 3a OTIOMOTOI0 METOJla TapMOHIYHOTO Oa-
naHcy. BinHOCHI nepeMimeHHs Mix GeperaMmu TpiluHA
OyJiM BUKOPHCTaHI SIK HEJIHIIHI cTeneHi cBo0oaH, 1110
3HAYHO CKOpOYy€e yac OOYMCIICHHS NpW pealtizalii He-
JIHIWHOT HIOCTAaHOBKH 3a1a4l.

Kuro4oBi ciioBa: somartka 3 TPIIIMHOO, BIIACHA YaCTO-
Ta, METOJI TAPMOHIYHOTO OAJIAHCY, aMIUTITYAHO-4aCcTOT-
Ha XapaKTEePHUCTHUKA.

Ta6u. 1. . 7. bibmiorp.: 12 Ha3B.

VK 539.3.621

€puwios B.1., €Epwosa 3.I", I pucopenrxo A.B. Konusan-
Hfl THYYKOro Bajgy, 3 PO3PaxXyHKOM 3MilleHHs //
ABiaIiiiHo-KOCMiI4YHa TexHika 1 TexHoioris. — 2008. —
Ne 9 (56). — C. 89-91.

PosrnsHyTO KONMMBAaHHA 00EPTOBOTO Bally 3 IHCKaMU.
[Ipu BHMBOII JMHAMIYHHMX DIBHSIHb BHKOPUCTOBYETHCS
CHiBBigHOIIEHHsT Teopii npyxHocti Tumomenko C.I1.
(3 ypaxyBaHHSM 3CyBY). BpaxoByeThCs BIUIMB TipoCKoO-
MIIYHUX MOMEHTIB. SIK NIPUKIIaa pO3IIISTHYTO KOJUBaHHS
00epTOBOTO THYYKOTO Bally, 3aKPIiIMICHOTO Ha MPYXKHUX
oropax, 3 JTUCKOM Ha KiHII Barmy. Bu3HadueHo BiacHi
YacTOTH KOJMBaHb Bany. HaBeneHo mOpiBHSAHHA 3 pe-
3yIbTaTaMH, 3100yTUMH {HIIMMH aBTOPAMH 3 BUKOPHC-
TaHHSAM OOYMCIIOBAIBHUX KOMIUIEKCIB, MOOYI0BaHHX
Ha METOJli CKIHYEHHHX EJIEMEHTIB.

UDC 621.165

Borishanskiy K., Grigoriev B., Grigoriev S., Gruzdev A.,
Ivahov M., Naumov A. Vibration behavior of the
steam turbine blades and shafting during quick
load reset // Aecrospace technic and technology. —
2008. — Ne 9 (56). — P. 76-80.

Peculiarities of vibration behavior of steam turbine
blades and shafting during quick load reset are dis-
cussed. It is shown, that quick turbine load reset re-
sults in intensive torsional vibration of shafting which
does not lead to additional vibration stresses of
blades. Errors of discrete phase method, caused by
fluctuations of rotor speed, are evaluated. Modi-
fication of measurement method to eliminate the er-
rors is suggested.

Key words: turbine, blade, gauge, discrete-phase
method, resonant vibration, flutter, vibration behavior.
Fig. 8. Ref.: 4 items.

YK 629.7.02: 620.191.3.001.57

Kyuep A.I'., Xapumon B.B., Jlans )K.-I1., Toygepes @.
Mopenb JMHAMHYECKOI0 OTKJIMKA JIONATKH € Tpe-
IUHOM // ABHALIMOHHO-KOCMHUYECKAsI TEXHUKA U TEX-
nomorus. — 2008. — Ne 9 (56). — C. 81-88.
[IpencraBneno MoJenMpoBaHUE AWHAMHUYECKOTO OTKIIMKA
JIOTIATKU C TPEIMHOM Ha TIEPHOIMICCKOE BHEIITHEE BO30Y-
)aeHue. HenmmHeMHOCTh, BO3HUKAOIIAS BCIICACTBUE HAITH-
YMsl TPEIIMHBI, CMOJEIUPOBAHA C NPUMEHEHUEM DJIEMEH-
TOB KOHTaKTHOTO B3aMMOJICHCTBHS MEKITy Oeperamu Tpe-
IUHBL. J[aHHBIA MOIXOM TO3BOJISIET JOCTATOYHO TOYHO
TMIPENICTABHUTH IPOIECC «IbIXaHWsD TpelHbL. HemneiHas
3a7aya pelIeHa TPU TIOMOIIM METOJa TapMOHHYECKOTO
6ananca. OTHOCHTENFHBIE TIepeMEIEHHs MEXKTy OeperaMu
TPEeNMHBI OBUTH MUCHOJB30BAaHbI KaK HEMHEHHBIE CTEIIEHN
CBOOOIBI, YTO 3HAUMTEIHFHO COKpAIAeT BPEMs BBIYHMCIIC-
HUM [IPU pealn3aluy HEIIMHEHHON IOCTAHOBKY 3a/1auu.
KiroueBble cjioBa: Jiomarka ¢ TPEIIUHOW, COOCTBEH-
Hasl 4acTOTa, METOJ TAPMOHHYECKOT0 OajiaHca, aMILIH-
TYAHO-4aCTOTHAS XapaKTEPUCTHUKA.

Tab6u. 1. Ui. 7. bubanorp: 12 Hanm.

UDC 539.3.621

Ershov V., Ershova Z., Grigorenko A. Flexible rotor
fluctuation with shift taken into account // Aero-
space technic and technology. — 2008. — Ne 9 (56). —
P. 89-91.

Fluctuations of a rotating rotor provided with disks are
considered. S.P Timoshenko’s theory of elasticity ratio
(with shift taken into account) is used when deducing
dynamic equations. Gyroscopic moment influence is
taken into account. Fluctuations of a rotating flexible
rotor fixed on elastic bearings with a disk at the end of
the rotor are given as an example. The rotor natural
frequencies are defined. Comparison is made with the
results obtained by other authors by using computer
complexes based on the final elements method.

Key words: fluctuations, the gyroscopic moments, a
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Kro4oBi ci1oBa: KomiBaHHS, TipOCKOMIYHI MOMEHTH, PO-
TOp, 3CYB, BIIACHI YaCTOTH, METO]] CKIHUCHHUX EJIEMEHTIB.
Ta6m. 1. In. 1. Bibmiorp.: 7 Ha3B.

YK 629.7.036:539.4

Ilpuoopooxcuuii  P.I1., I[llepememves O.B., 3invkos
cokui AIL, Axywes FO.B. Oninka eeKTHBHOCTI AeMII-
(epiB cyxoro TepTs A 3HIKEHHS BiOpOHANPYKEHOCTI
OXOJIO/KYBAHMX TYPOIHHHX JIOMaToK // ABialjiitHO-KOC-
MigHa TexHika i TexHounorist. — 2008. — Ne 9 (56). — C. 92-97.
VY poboTi npoBeneHe AOCITIIKEHHS ¢()EKTUBHOCTI 3a-
CTOCYBaHHS JemIipepiB CyXOro TepTs IS 3HIDKECHHS
BiOpOHAIPY)KEHOCTI Y BHCOKOHABAHTAXXEHUX OXOJIO-
JDKYBaHHX JIOMATKaX TypOiH BUCOKOTO THUCKY MaJlOpO3-
MIpHHUX Ta30TypOiHHHMX IBUryHIB. Pe3ynbratu mpose-
JIEHUX PO3PAaXyHKOBHUX JNOCITIMKEHb i HATYPHUX iCIIUTIB
MOKa3ylTh, IO OJHUM 3 e(peKTHBHUX Croco0iB 3a0e3-
TIeYeHHs BiOpaIiifHOT MIIIHOCTI PO3TIIIHYTUX JIOTIATOK €
BUKOPHCTaHHS BCTaBHUX JiemiepiB cyxoro tepts. Ha
OCHOBI  NPOBENCHUX  PO3PaXyHKOBO-EKCIEPHMEH-
TaJIbHUX JOCIIDKEHb OyJIM 3aIllpOIIOHOBaHI PEKOMEH-
Janii, 10 J03BOJIAIOTh Y KOXKHIM KOHKPETHOMY BHIIQ/I-
Ky BUOpaT onTuMmaibsHy GopMy i napameTpu jaemide-
pa cyxoro TepTs i iCTOTHO CKOPOTHTH 00'€M MOJaib-
X PoOIT i3 MPOEKTYBAaHHS 1 JOBEAEHHS SIK JIOMATKH,
Tax i gemmdepa.

KuarouoBi cioBa: oxomomxyBaHa poboda JomaTtka,
PE30HAHCHUH pEXHM, BiOpOHANpPY)KEHICTh JIONIATKH,
CKIHYCHHOCJIEMEHTHA MOZE/b, (PUKIIAHUA KOHTAKT,
nemriiep cyxoro TepTs.

Tabm. 1. In. 4. Biomiorp.: 10 Ha3B.

YK 539.4:621.165

Bopooiios I0.C., )Konoxoscki P., Yyeati M.O. Oco0-
JIMBOCTi KOJUBAHb eJeMEHTIB JONATKOBOIO amnapa-
Ty 3 NOMIKOMKEHHAMU // ABianiiHO-KOCMiYHa TeXHi-
ka i rexHonoris. — 2008. — Ne 9 (56). — C. 98-101.

B po6oTi mpoBemeHO aHaIi3 KOJIMBAaHb €JICMEHTIB JIO-
NaTKOBOI'O amapara TypOOMallIWH 3 HOMIKO/KEHHSIMHU.
MonemtoBaHHS 00’€KTIB IPOBOIWIOCH Ha TiACTaBi
TPUBUMIPHOTO MiJXOy METO/IY CKIHYCHHHX EJIEMEHTIB
3 BUKOPHCTAHHSIM CIICI[IaIbHUX CKIHIYEHHHUX EJIEMEHTIB
HaBKOJIO BEPIUMHHU NOIIKOUKeHHS. LI enemeHTH Bino-
OpakatoTh 0COOJHMBOCTI HampyXeHO-Ie(pOpMOBAHOTO
CTaHy B OKOJI BepluuMHM TpimmHH. [IpoananizoBaHo
BIUIMB Pi3HOI TIMOWMHM Ta MiCHs PO3TAIlyBaHHS I1O-
IIKOJDKEHHsST Ha BJACHI 4yacToTH, (OPMH KOJHMBaHb 1
PpO3MOiN BiOpamiiHUX HAIPYKEHb CUCTEMH.

KiiouoBi csioBa: JjionartkoBuil amapar, MOIIKOMIKEHHS,
crieniabHi BiOpariifHi XapaKTepUCTHKH, (POPMH KOJIMBAHb,
JIOKaJTi3aIlisl Harpy>KeHb, METOJT CKIHUCHHHX €JICMEHTIB.

L. 3. Bibmiorp.: 5 Ha3B.

YK 621.438:621.822

Moms C.B. 3actocyBanHss MoaudikoBanoi momesi
JUIS1 PO3PaxXyHKY KPUTHYHHUX HIBHAKOCTEH o0epTaH-
Hsl 30ipHOT0 BAaJIONPOBONY // ABiallifHO-KOCMiYHA TEX-
Hika i Texaoorist. — 2008. — Ne 9 (56). — C. 102-104.

B 1iit cratTi aBTOp pO3IIIAMYyE MpoOIEMy aHaI3y IMHAMI-
YHUX XapaKTEePUCTHK 30IpHUX BAJIOMPOBOIB ra3oTypOiH-
HUX arperaris. 3alporioOHOBaHO MiIXi/T IS OLIHKA BILTH-

rotor, shift, natural frequencies, the final elements
method.
Tabl. 1. Fig. 1. Ref.: 7 items.

UDC 629.7.036:539.4

Pridorozhny R., Sheremetyev A., Zinkovskii A., Yaku-
shev U. Estimation of efficiency of dry-friction
dampers for decrease of vibration stress intensity of
cooled turbine blades // Aerospace technic and tech-
nology. — 2008. — Ne 9 (56). — P. 92-97.

The problem of preventing fatigue failures of turbo-
machinery rotary blades is very actual one, especially
for aircraft gas turbine engines. Therefore one of main
tasks for its solving is preventing the possibility for
arising dangerous vibration stresses, for ensuring resis-
tance to high-cycle fatigue. Thus, for ensuring vibra-
tion strength of high pressure turbine rotor blades of
small-size gas turbine engines reliable damping of os-
cillations of rotor blades is required. For solving this
task it is necessary in each concrete case to carry out a
special package of computational and experimental
activities for selecting optimal parameters of the
damper both at the designing stage and at the stage of
engine development. The developed measures allowed
us to increase the effectiveness of using damping in-
serts, and to ensure reliable operation both of damping
inserts and rotor blades during the required service life.
Key words: cooled turbine blade, operational reso-
nance modes, vibration stress intensity of blade, finite-
element model, frictional contact, dry-friction damper.
Tabl. 1. Fig. 4. Ref.: 10 items.

UDC 539.4:621.165

Vorobyov Yu., Rzadkowski R., Chugay M. Vibration
peculiarities of blading elements with damages //
Aerospace technic and technology. — 2008. — Ne 9 (56). —
P. 98-101.

The work presents an analysis of vibrations of turbo-
machine blading elements with damages. The modeling
of objects was spent on the basis of the three-
dimensional approach of a finite elements method us-
ing the special finite elements near the crack tip. These
elements reflect the peculiarities of the stress-strain
state near the crack tip. The influence of the different
depth and locations of cracks on the natural frequen-
cies, mode shape and distributions of vibration stresses
of the system is analyzed.

Key words: blading, damages, the special finite ele-
ments, vibration characteristics, mode shape, stress
localization, finite elements method.

Fig. 3. Ref.: 5 items.

UDC 621.438:621.822

Mot S. Using modified model to calculate critical
speed of rotation the lead drive-shafting // Aero-
space technic and technology. — 2008. — Ne 9 (56). —
P. 102-104.

Author consider problem response test the lead drive-
shafting of gas-turbine plant in this article. He is pose
method define quantity of effect flange connection and

ABUALIMOHHO-KOCMUYECKASI TEXHUKA U TEXHOJIOT'UA, 2008, Ne 9 (56)



AHHOTALIHHU 235

By (IaHIIEBOrO 3’€IHAHHA Ta BHU3HAYEHHA HEOOXiTHOI
JKOPCTKOCTI (JIAaHIIEBOi JIUITHKK CIIEMEHTIB IO 3’€ITHY-
I0TBCSI Ha eTari MPOCEKTYBAaHHS BAJIOMPOBOAY arperary.
CrarTs Opi€eHTOBaHA HA CIICIIANICTIB B 00JIACTI TUHAMIKA
POTOpIB, a TaKOXX Oy/e KOpPUCHA JUIS CTYAEHTIB 1 acmipaH-
TIB BIINOBIHUX CHEIIATEHOCTEH, II0 BUKOPHCTOBYIOTH
MareMaTH4YHe MOJICIIOBAHHS Ha OCHOBI METONY KiHLIEBUX
CIIEMEHTIB B 3a]]a4aX iHKEHEPHOTO aHANi3y.

Kutro4oBi ci1oBa: 30ipHUIT BAIOMPOBi, KPUTHYHA [ITBH/I-
KiCTb 0OepTaHHs, pe30HaHCHAa 00JacThb, Ae(OpMyBaHHS,
KOHTaKTHA )KOPCTKICTh, METO KIHIIEBUX €JIEMEHTIB.

In. 2. Bibmiorp.: 3 Ha3BU.

YK 539.3

Bepemeenxo I.C., Kammop B.A., Meosedoscvra T.Q.,
Poicescwvra 1E., Anoprowgenxo C.O. BusHavyenHst MinHi-
CHHUX i THHAMIYHHUX XaPAKTEPUCTHK IUKJIIYHO CUMeT-
PUYHUX KOHCTPYKUiA rinpoTyp0in / ABiamiiiHO-KOCMIY-
Ha TexHika i TexHomoris. — 2008. — Ne 9 (56). — C. 105-109.

Po3po6neHo METOIMKN yTOYHEHOTO PO3PAXyHKY CTATHUKU
W IUHAMIKMA LUKJIYHO CHUMETPHYHUX KOHCTPYKIIH Uit
PI3HOMaHITHOTO MPOEKTYBAaHHSI KOPITYCIB 1 KPHILIOK TiJl-
poTypOiH. BUKOHAHO pO3paXxyHOK CTATUYHOI MIITHOCTI
KOpITyca poOo4oro KoJjieca IMOBOPOTHO-JIONATEBOT TiIpo-
TypOIHH i/ JI€F0 THCKY BIIIIEHTPOBOI CHCTEMH <(JIOTATA
— narga — BaXUIb» 1 BEepTUKAIBHNUX pEaKiiil Ha 30BHIMI-
Hilf 1 BHYTpilHIi onopax nandu. [TpoBeneHo aHami3 mim-
HOCTI ¥ OIliHKa Pecypcy KpPHIIKH TigpoTypOiHH 3 ypaxy-
BaHHSAM YMOB eKcIDTyaTaii. [Iprkianai MeTomauky i mpo-
TpaMu PO3paxyHKIB CTATHUKH, TMHAMIKA U peCcypcy BIIPO-
Ba/DKEHI IPH CTBOPEHHI YHIKabHOTO yerarkyBanHs ['EC.
KuarouoBi caoBa: rigporyp6iHa, MeTOX CKiHUEHHX
€JIEMEHTIB, MIIHICTh, TUHAMIKa, PECypcC.

Ta6m. 1. L. 11. Bi6umiorp.: 3 Ha3BH.

YK 620.179.1

Kapycrkesuu M.B., Kopuyx E.JO., Macnax T.II., Ilan-
menee¢ B.M. CTpyKTypHasi NOBPE:KIEHHOCTb M pa3-
pylienue o0pa3noB-cBHIETeNel YCTAJOCTHOTO MO-
Bpe:KIeHus1 // ABHAIIMOHHO-KOCMUYECKas TEXHHWKAa U
texHojorus. — 2008. — Ne 9 (56). — C. 110-114.
IIpoBeneH CpaBHUTENbHBI aHAIU3 CYLLECTBYIOLIMX
KOHCTPYKIIMII CEHCOPOB YCTaJOCTHOTO IOBPEXKICHHUSI.
Omnpenenena reoMETpUs HOBOTO 00pa3Ia-CBUAETENS C
addexTom ycunenus naedopMalui U y4E€TOM BO3MOXK-
HOCTH €r0 YCTaHOBKU HAa HArpy»keHHOM 3JIEMEHTE KOH-
CTPYKIIMH camoJieTa. DKCIIEPUMEHTAIBHO J0KAa3aHO, YTO
MIPEJIOKEHHAsT KOHCTPYKIMS OOECIICUYMBACT Iepeaady
nedopManu OT KOHCTPYKTUBHOTO JIEMEHTa K 00pasiry-
CBHIICTEIIO, YTO TPUBOAUT K (DOPMHUPOBAHUIO M IBOIIIO-
UM Ha TIOBEPXHOCTH 00pa3ma-cBuaeTens aedopMalii-
OHHOTO penbeda B Mporecce HUKINYECKOro Harpyxe-
HUS ¥ paspyuieHus. [lokazaHo, 4TO ISl KOJMYECTBEH-
HOW OLICHKM Ae(hopMaIMOHHOrO peibeda MOXKET ObITh
MPUMEHEH KOMITbIOTEPU3UPOBAHHBIN ONTHYECKUI METO
uccrenoBanus aehopMalMoHHOTO pelbeda ¢ UCIOIIb30-
BaHMEM armmapara (pakTaibHON FeOMETPHUH.

KaroueBble cioBa: o0pa3el-CBUAETENb, yCTAIOCTHOE
MOBPEXK/ICHUE, ONTHYCCKHUI KOHTPOJIb, JIe(GOpMaIHOH-
HBII penbed, ppaKkTaabHas TeOMETPHS.

Wn. 5. bubnuorp: 12 Haum.

define required quantity stiffness the part of flange
connection between the elements shaft in step of design
the drive-shafting of plant. Solution was achievement
on basis of finite-element method (FEM). Article as-
signed for engineers in the field of rotary dynamics,
and it will beneficial for students and post-graduates
specialty profession, who use mathematical modeling
on basis of FEM for problem reverse engineering.

Key words: collapsible shafting, stalling speed of rota-
tion, resonance area, inflexibility of deformation, con-
tact inflexibility, method of eventual elements.

Fig. 2. Ref.: 3 items.

UDC 539.3

Veremeenko 1., Kantor B., Medvedovskaya T., Rzhevskaja
L, Andrushenko S.A. Determination of hydraulic tur-
bines cyclosymmetrical structures strength and dy-
namical characteristics // Aerospace technic and tech-
nology. —2008. — Ne 9 (56). — P. 105-109.

Methods of refined calculation of cyclosymmetrical
structures statics and dynamics for hydraulic turbines cas-
ings and covers multivariant design work are developed.
Calculation of Kaplan hydraulic turbine impeller casing
static strength under pressure of the centrifugal system
“blade — pivot — lever” and vertical reactions on external
and internal pin supports is carried out. Strength analysis
and life assessment of the hydraulic turbine cover taking
operation conditions into account are conducted. Applied
techniques and software for calculation of statics, dynam-
ics and life are introduced during design work of novel
hydraulic electric power stations equipment.

Key words: hydraulic turbine, finite element method,
strength, dynamics, life.

Tabl. 1. Fig. 11. Ref.: 3 items.

UDC 620.179.1

Karuskevich M., Korchuk O., Maslak T., Panteleev V.
The damage of structure and failure of the fatigue
damage specimen-witness // Aerospace technic and
technology. —2008. — Ne 9 (56). — P. 110-114.

The comparative analysis of existing designs of fatigue
damage sensors has been conducted. The geometry of
fatigue damage specimen witness with strain multipli-
cation has been determined. The possibility of the
specimen-witness installation on the bearing compo-
nents of the regional airplane is considered. It was ex-
perimentally proved that proposed design ensures
transmission of the deformation from the structure
component to the specimen-witness. It leads to the
formation and evolution of the deformation relief on
the surface of the specimen-witness under the cyclic
loading and failure. Methods of the specimen-witness
surface state investigations are described. It is shown,
that for the quantitative estimation of the deformation
relief computer-aided optical method of the investiga-
tion and fractal analysis can be implied.

Key words: specimen-witness, fatigue damage, op-
tical diagnostic, deformation relief, fractal geometry.
Fig. 5. Ref.: 12 items.
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YK 621.577

Paouenxo A.M. TenjoBUKOPHCTOBYIOUi KOHIMIIiO-
HYI04i Ta ONpPiCHIOBAJIBbHI YCTAHOBKHU Ha 0a3i cyHo-
Bux JIB3 // ABiamiiiHo-KOCMiYHA TEXHIKA 1 TEXHOJO-
ris. —2008. — Ne 9 (56). — C. 115-119.

[poanarizoBaHa JOLUUIBHICTH 3aCTOCYBaHHS TypOOIeTaH-
JIEPHUX YCTAaHOBOK KOHJMLIOHYBaHHs ITOBITPS, IO Ipa-
LIOIOTh Ha HAJUIMIIKY HaJULyBHOTO IOBITPsI ITOHA] HOro
KUTBKICTh, HeOOXifHy /Ut HamnyBy JIB3. Hammimok Haj-
JIyBHOTO TIOBITpSI YTBOPIOETHCS MPU HaBaHTaXeHH:X J[B3
moHan 50 % 1 3aBAAKH BHCOKi €(eKTUBHOCTI CYJaCHUX
TypOOHAIyBHHAX arperariB. 3alpoIiOHOBaHI CXEMHi pi-
LIEHHS! TEIIOBUKOPHCTOBYIOUMX YCTAHOBOK KOHAMIIIOHY-
BaHHsI IOBITPSI, OJepKaHi HUIIXOM TpaHcdopMaril icHy-
FOUYMX CHCTEM OXOJIO/DKEHHS HAIyBHOTO TOBITpS CyIIHO-
Bux JIB3. Iloka3aHa NOIIBHICTH 3aCTOCYBaHHS TAKHX
YCTaHOBOK JIIsl OJIep KaHHsI IPICHOT BOJIH.

Kiao4oBi ciaoBa: 1BUryH BHYTPIIIHBOTO 3TOPSIHHS,
TypOoneranep, KOHIMIIOHYBaHHS MOBITPS, HU3BKO-
KHIUIT9e poOoye TiNo, TEIIOBHKOPHUCTOBYIOYA XOJIO-
JWJIbHA MalliHa, HaJTyBHE MOBITpPS, KOH/ICHCAT.

In. 3. Bibmiorp.: 5 Ha3B.

YK 621.577

Paouenxo M.I, Anopeece A.A. Tena0BHKOPHCTOBY-
0Ya CHCTeMa OXOJIOJKeHHSI HAJIyBHOTO TOBIiTPS
cyrHoBux MOJI // AsgiamifiHo-KOoCMiYyHA TEXHIKa 1
texHoJjorist. —2008. — Ne 9 (56). — C. 120-124.
[TpoananizoBaHO BIUIMB TEMIIEPATYpP HAaBKOJMIIHHOTO
HOBITPsl i 0XOJIO/PKYIOYOT BOJM Ha TEMIIEpaTypy Haj-
JYBHOTO TIOBITpSI ¥ €(QEKTUBHICTH POOOTH CY4acCHHX
CYZAHOBHX MaJ0O0EPTOBHX JHW3ENIB 3 BHCOKOE(EK-
TUBHAMH TypOOHa[yBHUMH arperatamu. IlokasaHo,
10 MMUTOMI BUTPATH MaJliBa MOXYTh OyTH 3HAYHO 3Me-
HIIIEH] 32 PaXyHOK OXOJIOJUKEHHS HaJTyBHOTO HOBITPSI.
3anponoHOBAaHO CXEMHE DIllIeHHS CHCTEMH OXOJOJ-
JKEHHS HaJlyBHOTO MOBITPS B XOJOAWIbHIA MaIlInHI Ta
BU3HAYEHI ii pamioHaNnbHI MapaMeTpH.

KarouoBi cioBa: manooOepToBuil au3elb, HaJTyBHE
HOBITps, TypOOHArHITa4, HU3bKO-KUILITYE poOoUe Tijo,
TEIIOBUKOPHUCTOBYIOYA XOJIOIMIbHA MallIHa, €XKEKTOP.
. 4. Bibmiorp.: 7 Ha3B.

YK 621.436

HlInaxoscokuti B.B., Jlinokos O.FO., Oceiiuyx B.B.
EnexkTperu y ABUTYHAX BHYTPillIHbOTO 3rOpsiHHS //
ABiariiiHo-KoCcMiYHa TexHika 1 TexHoioria. — 2008. —
Ne 9 (56). — C. 125-128.

PosrisiHyTO MOZENB IIPOLIECY 3TOPSAHHA Y JBUTYHI 3 IIOBE-
PXHEBMM IIApOM KOPYHIOBOTO €JIEKTpeTa Ha JIeHLI IOo-
pussi. Pe3ynbrati eKCHepUMEeHTAIBHUX JIOCIIPKEHb HE
BIJIKW/IAIOTH TIMOTE3Y PO BILIMB KOPYHIOBOT'O CIICKTPETY
Ha TIPOILEC 3TOPSHHS NMaJIMBa y JIBUT'YHAaX BHYTPILIHBOTO
3TOpSIHHSA 1 3HIDKEHHS! TUTOMOI e()eKTHBHOI BUTPATH Ia-
ymBa. OTpUMaHO pe3yJbTaTH, L0 JO3BOJISIIOTH OLHHUTH
CTYIIiHPp BIUIMBY KOPYHIOBOTO €JIEKTPETy Ha TEXHIKO-
eKOHOMIiYHI TOKa3HWKH pobotu meuryHiB J1240J1,
J65HT! # igmmx. [ OIHKK BIUTUBY EIEKTPETHOTO
edexTy Ha MOKa3HUKU POOOYOro MpOLecy BapTo MPOBEC-
TH JOCIIKEHHS 3 IHIIMMH TETUIO130JIIOI0YMMH MaTepia-

UDC 621.577

Radchenko A. Waste heat recovery air conditioning
and fresh water generating systems on the base of
marine ICE // Aerospace technic and technology. —
2008. —Ne 9 (56).— P. 115-119.

The expediency of application of turboexpander air
conditioning systems, using the surplus charge air
exceeding the amount of air needed for scavenging ICE
has been analyzed. The surplus charge air exists at
power loads upon ICE exceeding 50 % of the engine
full load and due to high efficiency of modern
turbochargers. The schemes of waste heat recovery air
conditioning systems, developed by transforming the
existing charge air cooling systems for marine ICE are
proposed. The expediency of application of such
systems for producing fresh water has been shown.
Key words: internal combustion engine, turboexpan-
der, air conditioning, low boiling working fluid, waste
heat recovery refrigeration machine, charge air, con-
densate.

Fig. 3. Ref.: 5 items.

UDC 621.577

Radchenko N., Andreev A. Waste heat recovery
charge air cooling system in marine LSDE // Aero-
space technic and technology. — 2008. — Ne 9 (56). —
P. 120-124.

Influence of ambient air intake and cooling water tem-
peratures on charge air temperature and the efficiency
of modern low speed diesel engines with high effective
turbocharging was analized. It is shown that specific
fuel consumption can be greatly reduced due to charge
air cooling in waste heat recovery ejector refrigeration
machine. Scheme solution of charge air cooling system
in the waste heat recovery refrigeration machine and its
rational operation are offered.

Key words: low speed diesel engine, charge air, turbo-
charger, cooling, low boiling working fluid, waste heat
recovery refrigeration machine, ejector.

Fig. 4. Ref.: 7 items.

UDC 621.436

Shpakovsky V., Linkov O., Oseychuk V. Electrets in
internal combustion engines // Aerospace technic and
technology. —2008. — Ne 9 (56). — P. 125-128.

Surveyed model of a combustion process in a drive
with a surface stratum corund an electret on bedplate of
the piston. Results of experimental researches do not
spurn a hypothesis about effect corundum an electret
on a combustion process of fuel in internal combustion
engines and lowering of a specific effective fuel rate.
The results are obtained, allowing to estimate extent of
effect by corundum an electret on technical-and-
economic indexes of operation of engines D240L,
D65NT1 and others. For an estimation of electretic
effect on indexes of working process it is necessary to
lead researches with others hotresistants materials hav-
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JIaMH IO MAIOTh 1 HE MAIOTh €JIEKTPETHOTO PEKTY.
KualouoBi cioBa: 1BUTYH, 3TOpsSHHS, KOPYHA, IIO-
pLLEHb, TIOKa3HUKH, EJIEKTPETH, TU3EIb.

Bibmiorp.: 7 Ha3B.

YK 621.577

Paouenko M.I, Canapmameoos A.H., Isanenxo C.B.
Enepro3oepirarouuii cyaHoBuii kKoHauuionep Ha 6as3i
razoTypooreneparopa // ABialiifHO-KOCMIYHA TEXHIKa 1
TexHooris. — 2008. — Ne 9 (56). — C. 129-132.
[IpoananizoBaHa epeKTUBHICTh 3aCTOCYBAHHS €KEKTOP-
HOI YCTAaHOBKU KOHJIMIIIOHYBAHHS, SIKa& BHKOPHUCTOBYE
TEIJIOTY BiOXIAHUX Ta3iB i CTHCHEHOTO MOBITPS MiCIIA
KOMITpecopa HMU3bKOTO TUCKY Ta30TypOoreHeparopa, s
MONEPEAHBOr0 OXOJIODKEHHS IIMKIOBOTO TOBITPS Cy-
HOBOTO ra30TypOoreHeparopa Ta MOBITPs 3arajbHOCYI-
HOBOI CHCTEMH KOHIMLiOHyBaHHs. [lokazaHo, mo 3a-
CTOCYBaHHS yCTaHOBKHM 3a0e3ledye 3HIDKEHHS TeMmIiepa-
Typu nmkioBoro mnositps Ha 20...30 °C i ckopoueHHs
BUTpaTH TajMBa razorypOoreneparopa Ha 2...3%. 3a-
MIPONIOHOBAHO CXEMHE PILIEHHS €KEKTOPHOI TEIUIOBHKO-
PHCTOBYIOUOI YCTAHOBKH KOH/MIIIOHYBAHHS IMKJIOBOTO
TIOBITPsI Ha BXOAI CyTHOBOTO Ta30TypOoreHepaTopa.
KuarouoBi cioBa: razotypOoreHepaTop, OXOJIOIKCHHS
TIOBITPSI, HU3bKOKUIUISTYE poOoUe Tijlo, TEIIOBUKOPHC-
TOBYIOYA XOJOAWIbHA MAIIMHA, BIAXIIHI ra3u.

. 2. bi6miorp.: 7 Ha3B.

YK 681.5

Bonxos /.1, I'pyoinkin B.M., Kauypa B.A., Paznaoce-
kuit O.0. Crengu-iMiTaTopy Ta iX 3aCTOCYyBaHHSl Ha
Pi3HHX CTafifIX JKUTTEBOTO LIMKJIYy CHCTEM YNPABJIiHHS
ra3oTypOiHHUX JIBUTYHIB // ABiamiifHO-KOCMiYHA TEXHi-
Ka i rexHosoris. —2008. — Ne 9 (56). — C. 133-137.
BukonaHO aHaNi3 iCHYFOUMX allapaTHUX Ta MPOTPAMHHUX
pilIeHs B Tamy3i MOOYZOBH CTEHIIB-IMITATOPIB, a TAKOXK
iX 3aCTOCYBaHHS Ha CTaIisIX PO3POOKH Ta HAJAroKeH-
HSI, TOCHITHOI eKCIITyaTallii, cepifHOro BUPOOHHUIITBA Ta
eKCIUTyaTalii CUCTeM YIIPaBIIiHHS Ta30TypOiHHUX IBHU-
ryHiB. PO3risiHyTi migxomu 10 po3poOKH Ta Hamaro-
JDKEHHsI aJITOPUTMIB KOHTPOJIIO 13 3aCTOCYBaHHSIM CTEH-
niB-iMiTaTOpiB, MOOYAOBaHMX Ha 0a3i IHIAMBITyaJTBHOT
KBa3UTiHIHHOT JuHAMi4HOT Momenmi. TakoX YacTKOBO
MHSATH TATAHHS BHUKOPHUCTAHHS CTEHIIB-IMITaTOpPiB Y
CYMDKHHX TalTy3sIX HPOCKTyBaHHS Ta BHIIPOOYBaHHS
aBianiitanx nBuryHiB. [lokazaHa pomb cTeHIiB-iMiTaT-
OpiB y 3pOCTaHHI 3 OJHOTO OOKY €KOHOMIYHOI e(heKTHB-
HOCTI BUPOOHUIITBA, a 3 APYTOro — HAIIHHOCTI BHPOOIIe-
HUX CHCTEM YIPaBIiHHA Ta30TypOiHHUX ABUTYHIB.
Kui04oBi cjioBa: cTeHI-iMiTaTop, cucTeMa aBTOMAaTH-
YHOTO YNpaBIiHHS, HIWBiIyanbHa MareMaTHYHa MO-
JIeTIb aITOPUTMU KOHTPOJIIO Ta YIPABIIiHHS.

1. 3. bibmiorp.: 3 Ha3BH.

VK 629.7.03

Kumauuyx 1€, Mixees B.C., Mooiescoxkuu €.0.,
Hluiika A.M. Buznauenns koediuientis I1/[-3axony
yHOpaBJiHHA Ao03aTopoM nanuBa 3i ckaaxy CAY
I'TH // ABianiliHO-KOCMIYHA TE€XHIKa 1 TEXHOJIOTIS. —
2008. — Ne 9 (56). — C. 138-142.

ing and not having electretic effect.

Key words: engine, combustion, corundum, piston,
indexes, electrets, diesel.

Ref.: 7 items.

UDC 621.577

Radchenko N., Saparmamedov A., Ivanenko S. Energy
saving marine conditioner on the base of gas tur-
bogenerator // Aerospace technic and technology. —
2008. —Ne 9 (56). — P. 129-132.

The efficiency of the application of ejector condition-
ing plant recovering the heat of exhaust gases and
compressed air after the low pressure compressor of
gas turbogenerator for precooling the cyclic air of ma-
rine gas turbogenerator and the air in ship conditioning
system has been analyzed. It was shown that the appli-
cation of such plant provides a decrease in cyclic air
temperature by 20...30 °C and reduction of specific
fuel consumption of gas turbogenerator by 2...3%. The
scheme decision of ejector waste heat recovery plants
for conditioning the cyclic air at the inlet of marine gas
turbogenerator and the air in ship conditioning system
is proposed.

Key words: gas turbogenerator, cooling of air, low
boiling working fluid, waste heat recovery refrigeration
machine, exhaust gases.

Fig. 2. Ref.: 7 items.

UDC 681.5

Volkov D., Grudinkin V., Kachura V., Razladsky A..
Stands-simulators and their application at various
stages of operating time control of engines of gas-
turbines systems // Aerospace technic and technology. —
2008. — Ne 9 (56). — P. 133-137.

It is analyzed existing hardware and program decisions
in the field of construction stands-simulators, and also
their application at stages of development and debug-
ging, pre-production operation, serial manufacture and
operation of control systems for gas turbine engines.
Approaches to development and debugging of control
algorithms over application of the stands-simulators
constructed on the basis of individual quasilinear dy-
namic model are considered. Also questions of stands-
simulators use are mentioned for adjacent areas of de-
signing and test of aviation engines. The stands-
simulators role for improvement of economical produc-
tion efficiency from one side and reliability of produc-
ible control systems and gas turbine engines from the
other side is shown.

Key words: stand-simulator, system of automatic con-
trol, individual mathematical model, algorithms of the
control and management.

Fig. 3. Ref.: 3 items.

UDC 629.7.03

Kitaychuk I, Mikheyev V., Modievsky Ye., Shyika A.
Finding the factors for PD-law of fuel metering device
control, the device being a component of a gas-turbine
engine automatic control system // Aerospace technic
and technology. — 2008. — Ne 9 (56). — P. 138-142.
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Onucyerbesi METOJMKAa HaONMKEHOTO aHAIITHYHOTO
BH3HAYCHHS KOEQIIiEHTIB TUCKPETHOTO MPOMOPIIIHHO-
IUQepeHIifHOTO 3aKOHY YIPAaBIiHHSA J03aTOPOM Ta-
nmBa, 3i ckiaaxy CAY rasorypbinHoro nsuryna. Pos-
TJIIHYTa METOAMKA 0a3yeThCs Ha CKIIAJaHHI Pi3HHULIEBO-
ro KiHEMaTUYHOTO PiBHSHHS MOBEIIHKA MOJEINI IOTO
J103aTOpa, AKa CIPOILEHO MPEICTaBlIeHa y BUIIAAL MO-
CJIITOBHOTO 3'€[IHAHHS JIAHKH i3 3aMi3HIOBAHHSM, MPO-
NOpUiHHOT JlaHKK 1 iHTerpyrouoi janku. HaBogsrtecs
pe3yJbTaTh yTOYHEHHS 3HAYCHb KOCQII[IEHTIB 3aKOHY
YIpPaBIiHHSA, SKI OTPUMaHi IPH MaTeMaTHYHOMY 1 Ha-
TYPHOMY MOJICITIOBaHHI.

KumouoBi cnoBa: I1J[-3akon, I1/]-perynsaTop, quckper-
Ha aBTOMAaTW4HA CHCTEMa, J03aTop IajHBa, J03yl4a
TOJIKa, MOJIENb J03aTopa IalnBa, Pi3HUIEBE PiBHIHHS,
KOeQiIlieHTH 3aKOHY YIPaBIiHHS.

. 3. bi6miorp.: 8 Ha3B.

YK 629.124.74

Tapacenxo O.I. Heniniiina nuHamiuHa Moaesb CyI-
HOBOT'O Ta30TYPOIHHOTO ABUTYHA CKJIATHOI cXxeMH //
ABianiiiHo-KocMiYHa TexHika 1 TexHonoris. — 2008. —
Ne 9 (56). — C. 143-146.

PosrisimaeTest Ta30TypOiHHMI ABUTYH CKIIAIHOI CXEMH,
TOOTO. Ta30TypOIHHUK NBUTYH, SIKHH Ma€ TEIIOOOMiHHI
amapaty, HalpuKIaf, YTII3YIOUHHd KOTEN 9 TOBITPO-
OXOJIOJPKYBad. TerurooOMIHHHMN amapaT PO3IIIHYTO SIK
aKyMYJIITOp €HEprii, Ha BXOJIi M BUXOZI 3 KOTPOTO € ra3o-
JuHamigHud ormip. [Ipu ckiagaHHi po3paxyHKOBOT cxeMu
BBKAIOTBCSl BIJOMUMH XapaKTEPUCTHKH TYpOiH, KOMII-
PecopiB Ta Ta30MHAMIYHUX OIMOPIB. 3aIIPOIIOHOBAHO aJl-
TOPUTM BU3HAYCHHS CTaHy KOMIIPECOPIB Ta TypOiH 3 Bpa-
XYBaHHSM Ta30IMHAMIYHUX OIOPIB HA BXOi Ta BHUXO[I.
OneprxaHa cucTeMa 3BUYaiHHUX IH(epeHLIHNX PiBHSHB,
KOTpa OIHKCYE JUHAMIKY PO3IJsgaeMoro arperary. Bka-
3aHO YHCIIOBHI METOI sSIKMii OyB BUKOPHCTAHWH IS pi-
IIEHHS [IUX PIBHSHE.

KuarouoBi cioBa: Typbina, xommpecop, Kamepa 3ro-
pSIHHS, KOEQILi€HT BiJHOBJICHHS MOBHOI'O THCKY, BH-
TpaTa, XapaKTepUCTHKa, MaTeMaTUYHA MOJIEITb.

L. 4. Biomiorp.: 6 Ha3B.

YK 621.452.3:519.876.5

Cyxosiu C.1., €ni¢panoe C.B., Ilasgniok €.B., Kynix T.B.
ExcnepuMeHTa/ILHO-PO3PAXyHKOBA METOAMKA MO0Y-
JA0BM JiHiliHOI AMHAMiYHOI MaTeMaTH4HOI Mopei
npouecy 3amycky I'T/l / ABiauiitHo-kocMidHa TexHiKa
i TexHoorist. — 2008. — Ne 9 (56). — C. 147-151.
3anponoHOBaHO METOAWKY MOOYIOBH JIHIHHOI THHAMIY-
Hoi MateMatigHoi Mozeni (MM) mpouecy 3amycky ['T/] 3
BUKOPHCTAHHSIM PE3yJbTaTiB CTEHIOBHUX BUIIPOOYBAHb.
[Ipouec 3amycky MozentoeTsest MM y 3MiHHHX TIPOCTOPY,
IIO JIO3BOJISIE BUKOPHCTOBYBATH CYMICHO 3aIpOIIOHOBaHY
MM mpouecy 3amycky 3 JiHIHHOI AnHamiyHOO MM
JBUTYHa Ha poOoumx pexumax. HaBeneHo pesysbratn
MOJIETIOBaHHS MIPOLIECY 3aIlyCKy ABoBabHOro TPJIJI.
KimouoBi cioBa: 3amyck ['T/l, excnepuMeHTalbHO-
PO3paxyHKOBa METOJMKA, MaTEMAaTHYHA MOJIEJb IIPOLie-
cy 3amycky I'T/l, MaTemMaTiyHa MOJENb Y 3MIHHHX TIPO-
CTOpYy, JiHiHA JHHAMiIYHA MaTemMaTiHdHa Moxeinb [ T/
In. 3. Bibmiorp.: 2 Ha3BU.

The article describes the method of an approximate analyti-
cal finding of factors for discrete proportional-differential
law of fuel metering device control, the device mentioned
being a component of a gas-turbine engine automatic con-
trol system. The method considered is based on drafting
differential kinematic equation of this metering device
model behaviour. The article shows the simplified represen-
tation of the model as a successive connection of a delay
component, proportional component and integrating com-
ponent. The results of clarification of the control law factor
values, that have been received at the mathematical and
full-scale simulation, are produced.

Key words: proportional-differential law, proportional-
differential regulator, discrete automatic system, fuel
metering device, metering needle, fuel metering device
model, differential equation, control law factors.

Fig. 3. Ref.: § items.

UDC 629.124.74

Tarasenko A. Nonlinear dynamic model of ship
turbo-engine of difficult chart // Aerospace technic
and technology. — 2008. — Ne 9 (56). — P. 143-146.

The turbo-engine of difficult chart is examined, turbo-
engine, containing heat-exchange vehicles, utilization
boiler or air cooler. A heat-exchange device is consid-
ered as an accumulator of energy, on an entrance and
exit which gas-dynamic resistances are from. At draft-
ing of calculation chart descriptions of turbines, com-
pressors and gas-dynamic resistances are known. The
algorithm of determination of compressors and turbines
condition with account taken of gas-dynamic resistance
on the input and on the output. The system of usual
differential equalizations, which describes the dynam-
ics of the examined aggregate, is got. The algorithm of
their decision is offered.

Key words: turbine, compressor, combustion chamber,
coefficient of renewal of complete pressure, expense,
description, mathematical model.

Fig. 4. Ref.: 6 items.

UDC 621.452.3:519.876.5

Sukhovej S., Yepiphanov S., Pavluk E., Kulik T. De-
sign-experiment method of building of GTE starting
process linear dynamic simulator // Aerospace tech-
nic and technology. — 2008. — Ne 9 (56). — P. 147-151.

Method of building of GTE starting process linear dy-
namic simulator is proposed. The method uses devel-
opment testing results. Proposed simulator structure
has no many determined parameters. So the simulator
can be refined using engine starting and motoring data.
Simulator has state space form. So it can be used
jointly with linear dynamic simulator of engine opera-
tion condition. Starting process results of turbofan en-
gine are presented.

Key words: GTE starting, design-experiment method,
simulator of GTE starting, state space simulator, linear
dynamic simulator of GTE.

Fig. 3. Ref.: 2 items.
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YK 629.7:519.63:536.21

Menvnixosa H.C., Kyzvmivosa A.O. YNpaBiiHHS IBH-
TYHOM 3rigHo i3 3akoHoM T*[ = const i3 3acTocyBaH-
HSAM METOJMKH BH3HAYeHHs1 HEBUMIPIOBAHOTO Mapame-
Tpa 3a IITATHO BUMIPIOBAHMM // ABialliifHO-KOCMIYHA
TexHika 1 TexHounoris. —2008. — Ne 9 (56). — C. 152-159.
IIpuBeneHo aHaii3 BIUIMBY PiBHS TEMIIEpaTypu TIaszy
mepen; TypOiHoro T* Ha TATOBO-€KOHOMIYHI ITOKA3HUKH
JMBUTYHA. 3 BHKOPHCTAaHHSIM HENIHIAHOI JHHAMIYHOT
MaTeMaTH4yHOi MOAENI ABHI'YHA JMOCIIJUKEHO BIUTUB
TIOTIPIICHHS XapaKTEPUCTHK IBUTYHA B TPOIECI EKC-
mryatanii Ha BenuauHy T*r. [lpencraBieHo pe3ynbTa-
TH imeHTU(IKamil MaTeMaTHIHOI MOJEINi 3a CTeHOBH-
MU BHIIPOOYBAaHHIMHU IBUTYHA HA CTAINX 1 MEPeXiTHIX
pexxumax. Po3risiHyTO yrmpaBmiHHS JBUTYHOM 3TiIHO i3
3akoHOM T*r =const, 3acCHOBaHe Ha BU3HAYCHHI HEBHU-
MiproBaHoro mnapamerpa I*r B pealbHOMY MacmuTadi
Yacy MO perpeciiHiii Mojesni 3 BUKOPUCTAHHIM MOKa3-
HUKIB IITATHUX JATYHKIB IBUTYHA; MIPOBEACHA MiHiMi-
3alis OTpUMaHOi perpeciiHol MoOJeNi MO KpUTEpisix
perymsiprocti. [IpencraBieHO OLIHKM aJeKBAaTHOCTI
perpeciiinoi Mozem oburcnenHs T* 1 ayTauBOCTI mi€l
MOJIeIi IO TOYHOCTI BUMIPIOBAJILHOI armaparypH.
KuarouoBi cioBa: NBUTYH, YIpaBIiHHS, TeMIieparypa
rasy, perpecisi, YUCeJIbHUI eKCIIEPUMEHT, CTATHCTHYHA
iHdopMallis, HEBUMIPIOBAaHUH MapamMeTp, AaT4HK, I0-
MHJIKa BUMIPIOBAaHb 1 00YMCIICHb.

Ta6m. 2. L. 8. Bibmiorp.: 4 Ha3BH.

YK 621.5

Cyxanoe B.M., I'nymoe B.M. Po3pobka cucreMu ome-
PATHBHOT0 KOHTPOJIIO MiIIIMIHNKOBUX OMOp i pe-
AYKTOPHOIO CIIOJYy4YeHHsI JBOXBAJBHOI TpaHcMicii
TypOOKOMIIpecopa 3a J0NMOMOIOI0 ABOX [IaTYHMKIB
YyacToTH 00epTaHHA // ABialiifHO-KOCMiYHA TEeXHiKa 1
texHousoris. — 2008. — Ne 9 (56). — C. 160-165.
CdopmoBana MaTeMaTH4Ha MOJENb ABOXBABLHOI TpaH-
cMicii TypOOKOMIIPECOPHOTO arperatry 3 ypaxyBaHHAM
paiabHO-KyTOBUX 1 YMOBHO KPYTHJIbHUX KOJIUBaHb
CHCTEMH [BOX IIOB’SI3aHUX PEAYKTOPHOIO Iepeaadero
JKOPCTKUX BaJliB. BU3HaueHO CTPYKTYypHI MOJeNni BUXi-
HHUX CHTHAJIB JIBOX JIaTUYMKIB 4aCTOTH 0OepTaHHs, ycTa-
HOBJICHUX Ha MPOTWJISKHMX KIHIPIX cucTeMHy BaiiB. Ha-
Be/ICHO HaOJVDKEeHI PIBHAHHS 3B’SI3KY JIEIKUX HOKa3HH-
KiB TEXHIYHOTO CTaHy MiJIIUITHUKOBAX OMOpP Baly Ta
3a30piB PEIyKTOPHOTO 3LIIUICHHS 3 TMapaMeTpaMu Iepi-
OIMIHOI (DYHKIII, BU3HAYCHOT Ha OCHOBI (PibTparii Ta
TOPIBHSUTBEHOT OOPOOKHM CHUTHATIB ABOX 3a3HAYEHUX JaT-
ynkiB. HaBeaeHO mpuKiag MOIETIOBAHHS MPOIECY OLi-
HIOBaHHS BEIMYMHHU 3a30py B IIECTEPEHYACTIH mepemadi
penykropa tpancmicii ['TY.

KarouoBi ciioBa: TypOoKoMIpecop, peayKTop, mare-
MaTH4YHA MOJEJb, JaTYMK YacTOTH OOepTaHHS, BUMi-
proBaHHs, 00poOKa CUTHAIIB.

In. 3. Bibmiorp.: 5 Ha3B.

YK 621.454.2.04

Asnacenxo JIL.B., Anicimos B.O., Konox B.M., Miwen-
xo O.C. JlocBin BignmpamoBaHHsI Ta MaTeMaTHYHe
MO/ICJIIOBAHHSA JMHAMIKH cTa0lai3aTopa THCKY npsi-

UDC 629.7:519.63:536.21

Melnikova N., Kuzmicheva A. Engine management by
the law T' = const with the use methodology of es-
tablishing non measured parameters by the mean-
ing of staff measured // Aerospace technic and tech-
nology. — 2008. — Ne 9 (56). — P. 152-159.

In the present paper is represent the influence analysis of
gas temperature level before the turbine (7'7), on the en-
gine thrust-economic activities. With the use of engine
mathematical model (dynamic and non-linear), was made
a research, shows the influence of technical state deterio-
ration during the operation on the T value. There were
represented results of mathematic model identification by
the data of engine’s development testing on the steady and
transitional modes. Engine management was examined by
the law T = const, based on establishing of nonmeasur-
able parameter T in the real time, which was found un-
der regression model by the meaning of standard engine
sensors; there also was made minimization of defined
regression model by the regularity criteria value. We also
perform adequacy estimation of computing T by the
regression model, and sensitivity of this model to the in-
strumentation accuracy.

Key words: engine, management, gas temperature,
regression, numerical experiment, statistical informa-
tion, nonmeasurable parameter, sensor, calculation and
telemetry error.

Tabl. 2. Fig. 8. Ref.: 4 items.

UDC 621.5

Sukhanov V., Glumov V.M. System development of
the on-line inspection of shaft bearing and gearbox
connection of the two-shaft turbocompressor
transmission by means of two rotational velocity
sensors // Aerospace technic and technology. — 2008. —
Ne 9 (56). —P. 160-165.

The mathematical model of the two-shaft turbocom-
pressor transmission in view of radially-angular and is
quasi-torsional vibrations of two rigid shafts connected
by gear box transfer is generated. Structural models of
two rotational velocity sensors output signals (RVS),
established on the opposite ends of system shafts are
certain. The approximate equations of some connection
parameters with the shaft bearing and gearbox back-
lashes with coefficients of the periodic function re-
ceived on the basis of a filtration and comparative
processing of signals of two mentioned RVS are given.
The example of modeling of sizes of a backlash in
gearbox estimation process is resulted.

Key words: turbocompressor, gearbox, mathematical
model, rotational velocity sensor, instrumentation, sig-
nal processing.

Fig. 3. Ref.: 5 items.

UDC 621.454.2.04

Avlasenko L., Anisimov V., Konokh V. Mishenko A.
Experience of working-off and mathematical mode-
ling for dynamic of the pressure regulator at direct
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moi aii PP/ // ABianiiiHo-KOCMiYHA TEXHiKa 1 TEXHOJIO-
rist. —2008. —Ne 9 (56). — C. 166-171.

[IpoBexeHo aHami3 BiNpaIfoOBaHHA CTaOLTI3aTOpa THUCKY
TpsAMOI TTii CHCTEMH PEryJIOBaHHS CITiBBiTHOLICHHS BH-
TpaT KOMIIOHEHTIB nanuBa rasoreHeparopa PPJl. Buss-
JICHO, II0 OCHOBHI (D)aKTOpH sIKi BIUIMBAIOTH HA TOYHICTH
pobotu crabinizaropa, €: 3MiHAa HACTPOMKHM arperary ue-
pe3 BIUTUB 3aITyCKy JBUTYHA Ha TPYKHI XapaKTePUCTUKH
MeMOpaHM Ta CTaTUYHA [OXWOKA, BUKJIMKAHA KOM-
TIeHCAIli€l0 BXiAHUX 30yproBaHHb. Po3poOnieHa marema-
THUYHA MOJIENTh CHCTEMH. 3a JIOTIOMOTOF0 O0UHCITIOBAITEHO-
TO eKCIIEpIMEHTY OTPHMAHO, IO CTIMKICTh CHCTEMH 3a-
JISKUTH TIEPEBAKHO Bif Koe(illieHTa TiICHICHHS, MiaIaT-
JIMBOCTI BUX1THOI TIOPO>KHUHH, €(EKTUBHOI TIIOII CTabi-
mizaropa. Pesymeratn nmocrmimy 3ampoBapKeHI MpH pos-
pobui ta Bimnpairorandi PP/ PJIS61K.

KoarouoBi ciioBa: crabini3zarop THUCKY, cUCTeMa pery-
JIIOBaHHS, CIIiBBIHOLICHHS BUTPAT KOMIIOHEHTIB HaJH-
Ba, razoreneparop, PP/I, BinmparroBanHs, MaTeMaTHy-
Ha MOJIEJb, CTIHKICTb.

Tabmn. 1. In. 4. bi6miorp.: 1 Ha3Ba.

YK 621.454.3.018

Oernix B.B., Joyenxo B.M., Mamonmos B.I"., Kocenxo M.T",
Posniean O.F., Beiidix B.I. OcHOBHI nMpo0djeMHi nu-
TAHHA | HUISAXHU IX BUPilIeHHS IPH NPOEKTYBAHHI Ta
ekcrepuMeHTanbHOMY  BigmpamioBanni  PJATII
ynpaBJiHHs / ABialiifHO-KOCMiYHa TEXHIKa 1 TEXHOJIO-
rist. —2008. — Ne 9 (56). — C. 172-176.

CraTTsl MpUCBsiYEHA JBUTYHY Ha TBEPAOMY NaJKMBi, PH-
3HAYEHOMY JUISl YIIPaBJIiHHS MOJILOTOM JITAIBHUX arapa-
TiB. ¥ 06ararboX BUIaJ(KaxX BiH Ma€ IepeBary B MOPIiBHIHHI
3 aHAJIOTIYHMMHU CHCTEMaMHM Ha CTHCIIHX Taszax aco PITJI.
OnucyroThCsl  0COONMBOCTI  POOOTH [TAHOTO JIBUTYHA,
TIPUHIIMIIOBA cXeMa i BuOip manuBa. [IpuBeneHi KOHCTPY-
KTOPCBKi PIIIEHHS 10 OKPEMHX HaHCKIAIHIIINX By3JIax:
KJIalaHy-peryysitopy  THCKY, —KJIallaHy-ra30pO3HOAiTb-
HUKY. BucnoBnieni ocCHOBHI mpoOJieMHi MUTaHHS, 10 BHU-
HMKAIOTh IPU TPOCKTYBaHHI 1 EKCIIEPUMEHTAILHOMY BiJI-
NpaIFOBaHHI, MOKa3aHi MOMJIMBI IIUISIXH 1X PIILIEHHS.
KiouoBi cioBa: rasoreHeparop, KianaH-ra3oposmno-
JUTBHHK, PETYJISITOP THUCKY.

1. 6. bibmiorp.: 2 Ha3BH.

YK 681.32:007.52

Hobpooees 1.11., Yepsonwk B.B., Yuepin B.C., Fens-
ko6 C.O. 3aranbHi npuHuunu aiarnocryBanus I'T/{
3 BHUKOPHCTAHHSIM SIIEPHUX HEHPOHHUX Mepex //
ABialiiiHo-kocMiyHa TexHika i TexHojoris. — 2008. —
Ne 9 (56). — C. 177-184.

Po3riisiHyTO MOXKJIMBICTH BHKOPHCTaHHS HEHPOHHHX
Mepex o0 aiarHoctyBanus ['T/I, onucaHo 3aranbHi
MPUHIUIH QOPMYBAHHS 1 BUKOPUCTAHHS SICPHUX HEW-
POHHUX MEpEeXK 3 METOI PIIIeHHS 3aJadi JIarHOCTY-
BaHHA ['T/], chopmysiboBaHO OCHOBHI BUMOTH JI0 si/iep-
HUX MEpeX, OIMCAHO YHI(pIKOBaHY CTPYKTYPY SAEpHOI
HEHPOHHOT Mepexki, sKa MoXe OyTH BHKOpPHCTaHa
TpH  PI3HOMAHITHUX METONAX [iarHOCTYBAaHHS ISt
Oynp-skoro tuna ['T/{. JlocTaTHRO yIOCKOHAJIEHO PO3-
TJITHYTO OKpeMi OJOKM SAEpPHOI Mepexi Ta iX OCHOBHI

operation LRE // Aerospace technic and technology. —
2008.—Ne 9 (56). — P. 166-171.

An experience has been analyzed in development of the
direct action pressure stabilizer used by the system of
mixture ratio regulation for the LRE gas generator. Ac-
cording to the analysis, the main factors influencing ac-
curacy of the stabilizer operation are: alteration of the
tuning due to the engine startup impact on membrane’s
elastic characteristics and static error due to compensa-
tion of inlet disturbances. Mathematical model of the
system has been created. Under use of analytical ex-
periment a conclusion has been made that the system
stability depends mainly on the amplification coefficient,
pliability of the outlet cavity and stabilizer’s effective
area. The results of investigations are implemented at
RD861K LRE designing and development.

Key words: pressure regulator, regulation system,
ratio of propellant consumption, gas generator, LRE,
working-off, mathematical model, stability.

Tabl. 1. Fig. 4. Ref.: 1 item.

UDC 621.454.3.018

Oglih V., Dotsenko V., Mamontov V., Kosenko M.,
Rozlivan A., Beydik. V. Basic problem questions and
paths of their decision at planning and experimental
working of the solid propellant control engine //
Acrospace technic and technology. — 2008. — Ne 9 (56). —
P. 172-176.

The article is devoted to the engine on a solid propel-
lant, intended for the control by flight of aircraft. In
many cases it is let in on the ground on comparison
with similar systems on the compressed gases or LRE.
The features of work of the given engine, principe
scheme and choice of fuel, are described. The designer
decisions on the separate most difficult knots are re-
sulted: to the valve-regulator of pressure, valve-gas-
distributer. Basic problem questions arising up at plan-
ning and experimental working off are expounded, the
possible paths of their decision are shown.

Key words: gas generator, valve-gas-distributer, regu-
lator of pressure.

Fig. 6. Ref.: 2 items.

UDC 681.32:007.52

Dobrodeev I, Chervonyuk V., Chigrin V., Belyakov S.
General principles of Gas-Turbine Engines (GTE)
diagnostics using kernel neural networks // Ae-
rospace technic and technology. — 2008. — Ne 9 (56). —
P. 177-184.

Subjects covered by the General principles of Gas-
Turbine Engines (GTE) diagnostics using kernel neural
networks are: kernel neural networks for GTE diagnos-
tics application possibility study, description of general
principles of kernel neural networks creation and usage
for GTE diagnostics challenges, definition of main
requirements to kernel networks, description of unified
structure of kernel neural networks, that can be used in
various diagnosis technics applied fior any type of
GTE. It fully covers the following issues: study of ker-
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(GyHKIIi, OTMCaHO THUITH HEHPOHHUX MEpEex, IO peai-
3YIOTh €JIEMEHTapHi siApa B MEpexXi, OMICaHO OCHOBHI
BUMOTH JIO HaBYaHHS E€JIEMEHTapHHX slep 1 KpuTepii
HaBYaHHS JIJIsL YCIX THIIB BAKOPUCTOBYBAHHUX SIIIEP.
KmrouoBi cioBa: nmiarmoctuka ['T]/I, miarHOCTHYHUIN
NpU3HAaK, s/iepHa HEHPOHHA Meperka, o0ydaroua BUOIp-
Ka, IPOTHO3YBAaHHS CTaHy.

In. 1. Bi6miorp.: 9 Ha3s.

YK 621.452.3

Bepuuna B.M., Cedpucmuii B.O., I'opauit O.O., Eni-
ganos C.B. Po3pobka aBTOMATH30BAHOIO HA3EMHOI'O
KOMILIEKCY AIAarHOCTYBAHHS CHJIOBOTO 00JIaJHYBAHHSI
sl 3a0e3MeYeHHs] HA3eMHOr0 KOHTPOJII0 TEXHIYHOIO
crany asuryHa TB3-117BMA-CBM1 Ha jitaky An-140
Mo mapaMeTpuyHii MoabOTHiN iHdopmalrii 3apeecTpo-
BaHiii Ha eKcIUTyaTaniiiHoMy 60OpPTOBOMY HAKONMMIYBaYi
J1s1 3a0e3MeYeHHs] NepeBe/iecHHs] ABUTYHA HAa eKCILTya-
T 32 TEXHIYHUM CTAHOM // ABIaIliiHO-KOCMIYHA TEX-
Hika i Texaojorist. — 2008. — Ne 9 (56). — C. 185-187.
ABTOMAaTH30BaHUH KOHTPOJIb TEXHIYHOTO CTaHy ra30-
TypOIHHOTO IBUTYHA Ta HOTO CHCTEM 3MIiHCHIOETHCS 3a
JIOTIOMOTOI0 OOPTOBMX Ta HAa3eMHHUX 3aco0iB KOHTPO-
mro. JIJ1s migBUIIEHHS eKCIUTyaTaliifHuX sSKOCTel aBia-
LifHUX ABUTYHIB Ta 3a0€3MeYeHHs iIXHBOI eKCIUTyaTarlii
IO TEXHIYHOMY CTaHy BOHM OCHAIIYIOThCS €(EKTHB-
HUMHU OOPTOBHMH aBTOMAaTH30BaHUMH CHCTEMaMH Jlia-
THOCTUYHOTO aHallizy napamerpiB. PosrisiHyra peai-
3alis B eKCIulyaTalii IporpamMHO-aliapaTHUX 3aco0iB
Ha3eMHOI aBTOMAaTH30BaHOI 0OPOOKH MOJIBOTHUX JAaHUX
3 000B'I3KOBMM BHKOPHUCTAHHSM TPEHIOBOTO aHAII3Y.
KurouoBi ciioBa: 0opToBi mpHUCTPOi peecTparii, ra3o-
TypOIHHUH ABWUTYH, Ta30IOBITPSIHAN TPaKT, aBTOMATH-
30BaHi CHCTEMH KOHTPOJIIO Ta AIarHOCTHKH.

Bibmiorp.: 2 Ha3Bw.

YK 621.452.3.02:004.9:519.876.5

Onivnux A.O. 3acTocyBaHHS aJaNTUBHUX Oararto-
KOMIIOHEHTHUX Mojedeil sl KOHTPOJI CHCTEM
I'TJ1 // ABiamiitHo-KOCMiYHA TE€XHIKa 1 TEXHOJOTIS. —
2008. — Ne 9 (56). — C. 188-191.

PosrnsHyTi mpoOiemMu 3aCTOCYBaHHs MOJeNeil HopMa-
mpHOTO cTaHy npu pmiarHoctyBaHHI ['T/l. Hamemeni
TIPHUKIIAAH TIOTiPIICHHS JOCTOBIPHOCTI MiarHOCTYBAaHHS
B pe3yibTaTi HEMOXJIMBOCTI BUKOHAHHS TOBHOI iIeH-
TU(DIKaIil KOHTPOJIBOBAHUX TEXHIYHUX 00’ €KTIB i3 BH-
KOPHCTaHHSM JIOCTYIIHUX eKCIUTyaTalllfHuX JaHuX.
[lokazaHa MOMUIMBICTH TaK 3arajbHi 3aKOHOMIPHOCTI
JICKOMITO3MINT MOJENeH HOPMAalIbHOTO CTaHy Ha KOM-
MTOHEHTH, OI[IHIOBAHHS IMapaMeTPiB SKHX MOXE BHKO-
HYBATHCS OKPEMO, T.4. OTPUMAaHHs aJalTUBHUX Oara-
TOKOMITOHEHTHHX Monenell. HaBemeni mnpukiamm ix
3aCTOCYBaHHA [UIA TIOAOJIaHHS BKa3aHUX HEIONIKIiB
TPaTUIIHHIX MOJIENIeil HOPMAJIBHOTO CTaHy.

KarouoBi ciioBa: agantuBHa 0araTOKOMIIOHCHTHA
mogaenb, ['TH, imeHTHdikamis, MOAEIb HOPMAaIbHOTO
CTaHy, MPOrPaMHUN CHHTE3, CTPYKTypHO-TIapamer-
pu4Ha imeHTHDIKALIS.

1. 3. bibmiorp.: 2 Ha3BH.

nel network individual units structure and basic func-
tions, description of neural networks types, that imple-
ment elementary kernels in network, description of
main requirements to elementary kernels training as
well as training criteria for all the types kernels used.
Key words: GTE diagnostics, diagnostic property,
kernel neural network, learning sample, condition fore-
casting.

Fig. 1. Ref.: 9 items.

UDC 621.452.3

Vershina V., Sedrystiy V., Goryachiy A., Epifanov S.
Development of automated ground facility of a
power plant diagnosis for ensuring a technical con-
dition monitoring of the TV3-117VMA-SBM1 en-
gine installed in the An-140 aircraft as based on
flight parameter data recorded to the operating air-
borne recorder unit to ensure the engine change
over to on-condition maintenance // Aerospace tech-
nic and technology. — 2008. — Ne 9 (56). — P. 185-187.

Automated technical state control of gas-turbine engine
and its parameters is implemented by the air-borne and
ground environment of control. To increase functional
qualities of aircraft engine and to support their operat-
ing under technical state they are equipped with effec-
tive air-borne automated systems of diagnostic parame-
ters analysis. In this work the realization in service of
soft hardware of flight data ground automated process-
ing with required trend analysis utilization is consid-
ered.

Key words: air-borne registration device, gas-turbine
engine, gas-air path, automated control and diagnostics
systems.

Ref.: 2 items.

UDC 621.452.3.02:004.9:519.876.5

Oliinyk A. Application of adaptive multi-component
models for GTE systems monitoring // Aerospace
technic and technology. — 2008. — Ne 9 (56). — P. 188-
191.

Problems of baseline model application in GTE diag-
nostics are considered in the paper. Examples are given
for cases of diagnostics reliability deterioration in re-
sult of impossibility to complete full identification of
monitored technical objects using available operational
data. An ability shown and common rules are described
for baseline model decomposition to components
which parameters could be approximated separately i.e.
acquisition of adaptive multi-component models. Ex-
amples are given for application of such models to
overcome shown drawbacks of traditional baseline
models.

Key words: adaptive multi-component model, baseline
model, GTE, identification, program synthesis, struc-
tural-parametric identification.

Fig. 3. Ref.: 2 items.
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YK 681.518.54

Mupeopoo B.®., Panuenxo I'.C. Kpasuenxo 1.®@. 3acto-
CYBaHHSI JiarHOCTMYHUX Mojeseil Ta MeTOdiB TpPeH-
JI0OBOT0 aHATi3y 1Jisl OUIHKH TeXHiYHOro CTaHy ras3o-
TypOiHHMX NBUTYHIB // ABialiliHO-KOCMIUHA TEXHiKa 1
texHosoris. — 2008. — Ne 9 (56). — C. 192-197.
3anponoHoBaHi METOAMKH Ta NPOrPaMHO-JITOPUTMIUHI
3aco0M J[IarHOCTYBaHHSI TEXHIYHOTO CTaHy ra3oTypOiH-
HUX JIBUTYHIB y CKJIa/li CHJIOBHX YCTaHOBOK aBiallifHOTO
Ta HA3eMHOT'O 3aCTOCYBAHHS, SKi 3aCHOBaHi Ha ITOJIHO-
MUHAJBHIN perpeciiHiii ampokcuMarii MOJeNi CTaTHKU
Ta CHHTYJSIPHOMY TpPEHAOBOMY aHami3i. BukoHaHa
KOMIT'FOTepHA peattizallisi po3poOJIeHNX alrOpuTMiB Ha
OCHOBI cepTH(ikoBaHUX MporpamMHux 3aco6iB LabVIEW
¢ipmu National Instruments, CIIIA. EdextuBHicTh 3a-
NPONOHOBAHKUX IMIIXOMIB Ta PO3POOJIECHHX AITOPHTMIB
HiATBEpXKEHA PIIICHHSAM PsTy MPAKTUYHUX 3a]ad Jiar-
HOCTYBaHHSI, 30KpeMa, ra3oTypOIHHOTO NPHBOJY Ta aBi-
auifHNX ra30TypOiHHUX JIBUT'YHIB.

KonrouoBi cioBa: TexHiUHa [iarHOCTHKA, perpecMBHA
MOJIENb, METOM TPEHIOBOT'O Ta CHHTYJIIPHOTO aHai3y.
In. 3. Bibmiorp.: 11 Ha3B.

YK 629.7.001.25(045)

Kynux H.C., Tamapeasun A.A., Jlunnux U Y. TIporHo-
3MpOBaHNE COCTOSIHHUSI ABHAIIMOHHOTO JBHIaTesisi B
aBapmiiHoii cutyauum // ABHAIMOHHO-KOCMHYECKAsI
TexHuKa U Texnoorust. — 2008. — Ne 9 (56). — C. 198-200.
Bonbiioe KoMMuecTBO OOBEKTOB YIIPABJICHHS MaTeMaTH-
YECKH OIMCBHIBAIOTCS CHCTeMaMH Ju(depeHInaIbHbIX
YpaBHEHUI HEBBICOKOTO TIOPSIIKA W TPEICTABISIOTCS CO-
OTBETCTBYIOIIMMH Ha0OpaMy B3aWMO3aBUCHMBIX JIUHCH-
HBIX U HENMMHEHHBIX AWHAMUYECKHX 3BEHBEB. DTO YIOB-
JIETBOPSIET METO/IaM JIMATHOCTUPOBAHHS, OTIPE/ICIISIOIIIM
JIMHAMHYECKYIO XapaKTEPUCTHKY OOBEKTA U ISl KOTOPBIX
HocuTeneM HH(OPMALH SBISIETCS] CUTHAN, COIEPIKAILHNA
pEaKLUI0 Ha BHYTPEHHEE IpensaTcTBUE. Takod Noaxox
paccMOTpeH B CTaThe st pa3pabOTKM MeTona pacyera
JIMHAMHYECKOTO COCTOSTHHUSI aBUAIMOHHOTO JIBUTATENS BO
BpeMs BHEIITATHBIX cuTyauuil. IIpumenenue merona no-
3BOJISICT CIIPOTHO3MPOBATH TEXHHYECKOE COCTOSHUE aBHa-
UOHHOTO ra30TyPOMHHOTO JIBUTATENSI IPU OOPHIBE JIOMA-
TOK KOMITPECCOPa WM MO JAHIH TOCTOPOHHUX TIPEIME-
TOB B IPOTOYHYIO YaCTh JIBUTATENIS CO B3JICTHOM MOJIOCHL
KiiroueBble ci10Ba: aBUAallMOHHBIA JBUIaTEsb, IIOBPE-
KIICHHUE, TEXHUYECKOE COCTOSHUE, HAJISKHOCTb.
Bubmuorp. 1 HamM.

YK 629.7.03.004.64

Caouxoe P.A., Aboynnaes 11111, Mip3oes A./[xc. Oui-
HKA TEXHIYHOr0 CTaHy aBialiiHOro ra3oTypoiHHOIrO
ABUTYHA 3 BHKOpUCTaHHSAM MeToniB Soft Comput-
ing // ABiamiiiHO-KOCMiYHA TEXHIKa 1 TEXHONOTIS. —
2008. — Ne 9 (56). — C. 201-205.

3anporoHOBaHO AaBTOMAaTH30BaHy CHCTEMY MHiarHOCTY-
BaHHS TEXHIYHOTO CTaHY aBiallifHUX ra30TypOiHHUX JBH-
TYHIB, 3aCHOBaHy Ha KOMIUICKCHOMY aHaJi3i TepMOTa30-
JIHAMIYHUX 1 MEXaHITHUX TTapaMeTpiB poOOTH ABUTYHA i3
3aCTOCYBaHHSIM PI3HHX MeTOHiB. Po3risiHyTO OCHOBHI
eranin (OpPMYBaHHS HEHPO-CTATHCTUYHOI ITJCUCTEMHU

UDC 681.518.54

Mirgorod V., Ranchenko G., Kravchenko 1. Applica-
tion of diagnostic models and methods of trend ana-
lyze for evaluation of gas turbine technical status //
Aerospace technic and technology. — 2008. — Ne 9 (56). —
P. 192-197.

Techniques and program-algorithm facilities for diag-
nostics of technical status of gas turbine engines con-
sisting of power plant - ground and aviation were of-
fered. These facilities are based on polynomial regres-
sive approximation of static model and singularly trend
analyze. Computer generated realization of developed
algorithms on the base of certificated software Lab-
VIEW, company National Instruments, US is made.
Efficiency of the offered methods and the developed
algorithms are confirmed by solving of big amount of
the real-world problems of the diagnostic, particularly,
diagnostic of gas turbine driving gear and aviation gas
turbine engines.

Key words: technical diagnostics, regressive model,
methods of trend and singularly analyze.

Fig. 3. Ref.: 11 items.

UDC 629.7.001.25(045)

Kulyk N., Tamargazin A., Linnik I. Prediction of a
condition of an aviation engine in an emergency
conditions // Aerospace technic and technology. —
2008. — Ne 9 (56). — P. 198-200.

Great manyof plants of control maremaruyecku are
presented by systems of the differential equations of
the low order and are represented by matching gangs of
interdependent linear and nonlinear dynamic links. It
fulfils to those methods of diagnosing which are in-
tended to determine a dynamic response of plant and
for which a data carrier is the signal which contains a
response on an interior obstruction. Such approach is
considered in paper for development of a method of
calculation of a dynamic condition of an aviation en-
gine during non-staff situations. Application of the
designed method allows to predict availability index of
product of the air gas-turbine engine at abruption of
compressor blades or hit of foreign objects in the set-
ting of a drive from a runway.

Key words: aviation engine, inflicted damage, avail-
ability index of product, reliability.

Ref.: 1 item.

UDC 629.7.03.004.64

Sadigqov R., Abdullayev P., Mirzoyev A. Aviation
gas turbine engine technical condition monitoring
using the Soft Computing methods // Aerospace
technic and technology. — 2008. — Ne 9 (56). — P.
201-205.

The automatized aviation gas turbine engine monitor-
ing system, based on the complex analysis of engine
thermogasdinamic and mechanical parameters, was
presented. The neural network and statistical subsys-
tems’ main forming stages was considered. The ex-
perimental results of the presented system on the en-
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3aIPOMOHOBAHOT ABTOMATU30BAHOI CHUCTEMH [iarHOCTY-
BaHHS TEXHIYHOTO CTaHY aBiallifHUX ra30TypOiHHUX JBH-
ryHiB. [IpuBeaeHo pe3yibTaTH eKCIIEPUMEHTIB MPAKTHY-
HOi peaji3arii 3alpONOHOBaHOI METOIUKH Ha IBHUTYHAX
[1C-90-76SW, 130KY-154 i RB-211-534E.

Ko4oBi cioBa: apianiiiHuii ra3oTypOiHHMN IBHUTYH,
TEeXHIYHUH CTaH, aBTOMaTH30BaHA CHCTEMa JiarHOCTY-
BaHHS, MaTeMaTH4YHa CTATHCTHKa, HEHPOHHA Mepexa.
In. 4. Bibmiorp.: 3 Ha3BU.

YK 004.032.26

Kinpiu T.B., Xapumonos B.M., /Jyoposin B.I. loci-
JUKEeHHSI METOAIB Ta MojieJieH BHSIBJIEHHSI MOMIIAK-
HUX SIBHII y CHCTeMi aBTOMATHYHOI0 KepyBaHHS
I'TH // ABianiliHO-KOCMIYHA TE€XHIKa 1 TEXHOJIOTIS. —
2008. — Ne 9 (56). — C. 206-210.

Jaist paHHBOT 1IaTHOCTHKY PO3BUTKY MOMIAXKHUX SIBUILL
y TypOoKoMIpecopi ra3oTypOiHHOTO ABHIYHA 3aIpo-
IIOHOBAaHO METOAM Ta MOJENi Ha OCHOBI BEHBIIET-
aHaNizy, S-AMCKpUMiHAHTa Ta HEHPOHHMX Mepex. Ha-
naHa Moaudikamis S-ITUCKPUMIHAHTY J03BOJISIE 3aCTO-
COBYBATH JaHW{ MiAXiJ MW BHUABICHHI 3pUBHHUX TIPO-
meciB. Kpim Toro, Ha OCHOBI METONy IITYYHHUX HEHPO-
Mepexxk kapT KoxoHeHa, IO caMOOpraHi3yrOThCs, 3a-
MPOTIOHOBAHA MOJENb TIEPEXiTHUX MPOIIECIB «CTAOLTh-
Ha poOoTa IBUTYHa — OOEPTOBHH 3PHUB — IOMIIAXK.
IIpoBeneHo MOpiBHSUIBHMI aHANTI3 poOOTH po3pobdiie-
HUX MIAXOIB 1 CIPOIIEHUX MOJENEH CHUTHAII3aTOPIB
nomnaxy tuny [1C (IIC-2-7, 1OJI).

KurouoBi ciioBa: mommax, obeprouit 3pus, I'T/I, Beiis-
JIeT-aHaJIi3, HEHPOHI MEpexi, Ta30IOBITPSIHA HECTIHKICTB.

Tabmn. 2. In. 2. bibmiorp.: 7 Ha3B.

YK 629.7.036.001

Mapasinna  Xeppepa K  ExcnepuMeHTaJbLHO-
PO3paxXyHKOBA OLIiIHKA BIIMBY IHIUBIAyaJIbLHHX Xa-
PAKTEPHCTHK ra3oTypOoiHHOI0 ABHIyHA HAa BHPOOIT-
Ky ioro pecypcy B CKiIaji ra3omnepexkavyyBajbHOI0
arperaty // ABialililHO-KOCMiYHa TEXHIKa 1 TEXHOJIO-
ris. —2008. — Ne 9 (56). — C. 211-214.

OOpoOKOr0 pe3ysbTaTiB peecTpanii mapamerpiB 4-x
ra3oTypOiHHUX JIBUTYHIB ra3olepeKadyBaJbHUX arpe-
raTiB oJep)KaHO iX XapaKTEPUCTHKW B BUIJISJI 3aJIEXK-
HOCTEH NPUBEJICHNX IMapaMeTpiB BiJ MPUBEAECHOTO Ha-
BaHTaXeHHs. [loka3aHO, IO BIOXWICHHS XapaKTepHc-
THK BiJl HOMIHAJNBHUX, K€ CIIOCTEPITa€ThCS, IPHU3BO-
IUTH OUTBII HIK JBOKPATHOMY BiIXHMJICHHIO JOBTOBid-
HOCTI poOOYHMX JIOMATOK TypOiHH TypOOKOMIIpecopa u
TEMITy BHPOOITKY Pecypcy y OKpeMHX ABHTYHIB. 3po0-
JICHO BUCHOBOK ITIPO JOLIJIbHICTh BBEICHHS E€KCILTyaTa-
LIfHOTO MOHITOPHMHTY XapaKTepUCTHUK W KOpEeKIil Ha
ObOMY IIIPYHTI pPE3yJbTaTiB peecTpauii BHPOOITKY
pecypciB IBUTYHIB.

Kuro4oBi ciioBa: ra3oTypOiHHHI BUTYH, ra3olnepexa-
YyBaJIbHUH arperar, JiornaTka TypOiHH, pecypc

Tabm. 2. In. 2. bibmiorp.: 5 Ha3B.

YK 534.23
Kymuenxo A.0. Pe3onaTopHa Moaeab racinHs axkyc-
THYHOI HecTilikocTi B kamepax 3ropsaHus JIBC, I'TY

gines PS90-76SW, D30KU-154 and RB-211-534E4
were shown.

Key words: aviation gas turbine engine, technical con-
dition, automatized monitoring system, mathematical
statistic, neural network.

Fig. 4. Ref.: 3 items.

UDC 004.032.26

Keeprich T., Haritonov V., Dubrovyn V. Research of
the methods and models of surge effects detecting in
the GTE automatic control system // Aerospace
technic and technology. — 2008. — Ne9 (56). —
P. 206-210.

The methods and models based on the wavelet-
analysis, S-discriminant and neural network to early
detect the surge effects development in the turbo com-
pressor are proposed. Given modification of S-
discriminant allows using this approach at the detect-
ing stall processes. Furthermore, the changing proc-
esses model of “stable engine job — stall - surge” based
on the method of self-organizing Kokonen’s map neu-
ral network is suggested. Job comparative analysis of
these approaches and simplify models of the surge
signaling device for the PS (PS-2-7, DOL) class is
taken.

Key words: surge, stall, GTE, wavelet-analysis, neural
network, air-gas instability.

Tabl. 2. Fig. 2. Ref.: 7 items.

UDC 629.7.036.001

Maravilla Herera C. Experimental - analytical esti-
mation of gas turbine engine’s resource depletion
taking into account their individual characteristics
when used in gas pumping stations // Aerospace
technic and technology. — 2008. — Ne 9 (56). — P. 211-
214.

The results were obtained using registration of parame-
ters for four different gas turbine engines used in a gas
pumping station, for each engine were obtained their
characteristics, all those characteristics are presented as
the dependence of reduced parameters from the re-
duced load. It is shown that the observed deviation of
each characteristic from its nominal value leads to
more than two times the deviation in the durability of
the turbine blade mounted in the turbo-compressor and
the resource depletion rate of each individual engine.
As conclusion is recommendable to monitor the en-
gine’s characteristics and to correct the registered en-
gine’s resource depletion.

Key words: gas turbine engine, gas pumping, turbine
blade, resource.

Tabl. 2. Fig. 2. Ref.: 5 items.

UDC 534.23
Kumchenko J. Resonator model of extinguishing of
acoustic instability in the DVS, GTU and GRD
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i 7KP/I 3 BUKOpPHCTaHHSIM HU3bKOKHMIUIAYMX MpHca-
OK 0 OCHOBHHMX NAJIUB // ABlaliiHO-KOCMIYHA TEX-
Hika i TexHoJyoris. — 2008. — Ne 9 (56). — C. 215-218.
3anponoHOBaHO PE30HATOPHY (i3MYHY MOICTh TaciHHS
aKyCTHYHOI HECTIMKOCTI B KaMepax 3TOpsSHHA Pi3HHX
TEIUIOEHEPTeTHYHNX TPUCTPoiB.  IIpomosmmis pearizy-
€ThCS IUISIXOM YIPOBA/PKEHHS HU3bKOKUILUITYUX TAIIHB,
MIKPOOOCSTH SIKHX OTOTOXKHIOIOTBHCS 3 MIKpOpPE30HATOpa-
mu. [lepeBarn HU3KOKHMIUIYMX JI00ABOK /IO OCHOBHOTO
MnajyinBa noJsiratoTb y TOMy, 1O KOJIM BOHU ((BHnya}OTb»,
TO 3HAYHO TIOJHMIIYIOTh PO3IMJI OCHOBHOTO PiAKOTO Ia-
JIMBa B KaMepax 3rOpsHHS. MexXaHi3M TaciHHS aKyCTHY-
HUX KOJIMBaHb — «YCMOKTYBaHHI» XBHJIBOBOI €HEprii Iy-
XHPLIB-T00aBOK MPH HOTO PE30HAHCHOMY PEXKHIMI.
KurouoBi cj10Ba: pe3oHaTOpHA MO/JICITh, IOTIIMHAHHSI aKyC-
THYHOI €HepTii, MIKpOPE30HATOPH, PO3IIUPEHHS CIIEKTPIB.
. 3. bi6miorp.: 10 Ha3B.

VK 621.45.00.11

Kopomxoe B.b., lonos /].O. KoHTpoas BiGpocTany
JABHTYHA MaHEBPEHOro JiTaka // AianiiiHo-KocMiuHa
TexHika i TexHonorist. — 2008. — Ne 9 (56). — C. 219-222.
XapaKTepHOI0 OCOOJIMBICTIO IBUTYHIB MaHEBPEHHX Ji-
TaKiB € 9acTa 3MiHa PEXKHMIB BiJl MaJIoro raszy 1o ¢op-
caxXy. Bupimrena 3agaga KOHTPOIIIO BiOpOCTaHy TBUTYHA
mpu Horo po0oTi Ha 3emii 1 y monpoTi. Po3mizHaBaHHS
HEIITAaTHOI CHUTYyaIlil BUKOHYETHCS ¥ TOJNBOTI 1 Ha 3eMiTi
JeKiTbKoMa METOIaMH: KOHTPOJIEM 3 HENIEPEBHILCHHAM
TPaHUYHOTO 3HAYEHHS BiOPOIIBUAKOCTI, KOPOTKOCTPO-
KOBHM TpPEHA-aHAJi30M MOTOYHHUX 3HA4Y€Hb BiOPOIIBH/I-
KOCTI Ha KOPOTKOYaCHHX CTAJIUX PEeXUMax poOOTH JBHU-
r'yHa, KOHTPOJIEM 3a BiJXHJICHHSMH ITOTOYHUX 3HAYCHb
BIOpOMIBHAKOCTI Biji 0a30BHX 3aJISKHOCTEH, 3HITHUX Ha
3eMJIi 1 y TOJIBOTI ITiJT 4ac BCTYILy JBUTYHA B €KCILTyaTa-
0. 3anporoHOBaHWN METOJ| BHIUICHHS 30H Po0OTH
JIBUT'YHA, TIJ03PUINX 3 OIS MOSBH HECTIPABHOCTI.
KarouoBi cjioBa: TexHIYHHH CTaH, ra3oTypOiHHHI
IBUTYH, KOHTPOJb i AIarHOCTYBaHHsI, BIOPOIIBUAKICTD,
VIpaBITiHHS, TPSH/I-aHAI3.

In. 2. Bibmiorp.: 2 Ha3uB.

YK 697.34

Xapumonos FO.M. Po3po6ka aaroputMmis po3B'sa3aH-
HSl MIKpo- i MaKpoonTHMI3aUiiHNX 32124 PEKOHCT-
pPykKuii / ABianiiHO-KOCMiYHa TE€XHiKa 1 TEXHOJIOTIS. —
2008. — Ne 9 (56). — C. 223-226.

P03p0o0ieHO CTPYKTYpPHO-JIOTIYHY CXEMY y3araibHEHOI
MaTeMaTH4YHOI MOJIENI 1 3alpOIIOHOBAHUI aJrOPUTM PO3-
B'I3aHHS MIKPO- 1 MAKPOOTITHMI3aLiifHIX 33/1a9 OpraHiza-
il ¥ ynpapJiHHS IPOEKTaMU PEKOHCTPYKIIIl CHCTEM Tell-
JIOTIOCTaYaHHS Pi3HOTO ILTHOBOTO TpH3HAa4YeHHsS. Bu3Ha-
4yeHo (YHKLIOHAIbHE NPHU3HAYEHHsI i OCHOBHI 3ajadi
OJIOKIB 1 €JIEMEHTIB CTPYKTYPHO-JIOTT4HOT cxemu. Po3riis-
HYTO JTOPUTMIYHI 3B'S3KH OJIOKIB: ()OpMyBaHHS MacHBIiB
BUXIIHMX JTAHUX, TCHepallii mapamerTpiB 1 IHIUKATOPIB
CUCTCMHU TCILIOINOCTAaYaHH, praBJ’liHHﬂ TIPOCKTOM PEKO-
HCTPYKLII, MIKpOONTHMI3allii apameTpiB eJIeMEeHTIB CUC-
TEMH TEIUIONOCTaYaHHsI.

KorouoBi cioBa: eHepretvka, ynpaBiiHHS HPOEKTaMH,
PEKOHCTPYKLIis, CUCTEMA TETUIONOCTaYaHHs..
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combustion chambers with the use of nizkokipya-
shih additives to the basic fuels // Aerospace technic
and technology. — 2008. — Ne 9 (56). — P. 215-218.
Mechanism of damping of acoustic oscillations in the
combustion chambers of various heatenergy apparatus
is proposed. The proposirion is realised by introducing
of low-boiling fuels microvolumes of which is identical
to microresonators to main fuel? which are “exploid-
ing” and disperse the main fuel? are demonstrated/ The
mechanism of damping of accustic ostillations itselt is
expressed as absorbtion of wave energy in micro-
volumes of buble additions at is resonatory rejume.
Key words: resonator model, absorption of acoustic
energy, mikrorezonatori, ushirenie of spectrums.

Fig. 3. Ref.: 10 items.

UDC 621.45.00.11

Korotkov V., lonov D. Vibrostate control of manoeu-
vrable aircraft engine // Aerospace technic and tech-
nology. —2008. — Ne 9 (56). — P. 219-222.

Rapid changing of regimes (from little gaz to after-
burning) is character for manoeuvrable aircraft engines.
For such a complex situation the problem of engines
vibrostate control on the ground and during the flight is
solved. Identification of abnormal situation is realized
during the flight and on the ground with the help of
several methods: not exceeding control limiting values
of vibrospeed; current values of vibrospeed short-term
trend-analysis on engine short-time steady operational
regimes; controlling the vibrospeed current value de-
viation from its reference dependences, measured on
the earth and during the flight, when engine come into
the operation. A new method of marking engine’s op-
erating areas which are suspicious in the view of ap-
pearing faults was suggested.

Key words: technical state, gas turbine, control and
diagnostic, vibrospeed, management, trend-analisis.
Fig. 2. Ref.: 2 items.

UDC 697.34

Kharytonov Y. Logical design for solve micro-and
macrooptimization problems of redevelopment //
Acrospace technic and technology. — 2008. — Ne 9 (56). —
P. 223-226.

The structurally-logic diagram of the generalized mathe-
matical model is developed and the algorithm of the solu-
tion micro- and macrooptimization problems for projects
organization and management of redevelopment for sys-
tems of district heating a various special-purpose is of-
fered. The functionality and the basic problems of blocks
and elements of the structurally-logic diagram are defined.
Algorithmic links of blocks are considered: makings of
arrays of initial data, generation of parameters and indica-
tors for system of a district heating, project management
of redevelopment, microoptimization parameters for ele-
ments of system of district heating.

Key words: power engineering, project management,
redevelopment, district heating.

Fig. 1. Ref: 8 items.
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