AHHOTALIMAN

YK 621.7.044

Cmaonux C.0O., Tpemax B.B. Oco0JUBOCTi BUKOPUCTO-
BYBaHHSl iMITyJIbCHUX T€XHOJIOTiii [JIsi BUTOTOBJIEHHS
Jerajieil aBianiiitHux IBMIyHIiB // ABiauiiiHo-kocMiuHa
TexHika i TexHosorist. — 2008. — Ne 10 (57). — C. 8-11.
PosrnsgaroTbcss 0cOOIMBOCTI BHKOPHCTOBYBAaHHS 1M-
MYyJbCHAX TEXHOJIOTIH JIsi BUTOTOBJICHHS JICTAJICH aBi-
ariftnux nBuryHiB. [IpeacrasieHa TpaauiiiHa 1 mepc-
NEKTHBHA HOMEHKJIATypa JIMCTOBUX 1 00'€MHHUX JeTa-
JIel JUI BUTOTOBJIEHHS J€Tajleld METOAOM IITaMITyBaH-
Hs1 BUOyXOM. Bujineni nepcnekTuBY 1 BUHUKAIOUi Ipo-
ONleMH TEXHOJIOTIYHOI IITOTOBKH BHPOOHHIITBA TIPU
BUTOTOBJICHHI ~METOIOM  INTAMITyBaHHS BHOYXOM.
[IpencraBneni mareMaTndHi Mozaeli i po3poOieHi ai-
TOPUTMH Ul PO3PAXyHKY MEPCIEeKTUBHUX TEXHOJIOTi-
YHUX MPOIIECIB 1 MITAMIIOBOTO OCHAINEHHS 3 BUKOPHC-
TaHHSIM 00'ekTHOTO migxoxny. IIpeacraBneni mepcrek-
TUBHI CXEMH OCHAaAIlICHHS i YCTaTKyBaHHA 1Ji1 BUTOTOB-
JIeHHS1 00'eMHUX JeTaned. Po3risHyTi nMuTaHHS BIpPO-
BQ/DKEHHsI JITAaHUX aITOPUTMIB IPU BUKOPHCTOBYBaHHI
IHTEJIEKTYaIbHIX TEXHOJIOTTYHUX CHCTEM.

Kiro4oBi cjioBa: iMImysbcHa TEXHONIOTIS, JIeTall aBialii-
HMX [IBUTYHIB, TIEPCTIEKTHBHA HOMEHKJIATYPa, OCHAILECHHS 1
YCTATKyBaHHL.

In. 5. Bibmiorp.: 5 Ha3B.

VK 621.671:532.528:629.76.017.2

Iununenxo B.B., Jloneononos C.1., Xopsx H.B, Hixona-
€6 O.J[. MartemMaTH4YHe MOJEJIOBAHHSI MO3JA0BIKHIiX
KOJIMBAHb PiAMHHOI pakeTH NPH JABOXYACTOTHII
HecTilikocTi guHamiuHoi cuctemun PP/Y-kopmyc
pakeTu // ABianiiiHO-KOCMiYHAa TEXHIKA 1 TEXHOJOTis. —
2008. —Ne 10 (57). — C. 12-16.

[IpoBeneHO uywmcenmbHE MOCTIHKESHHS ITO3IOBXKHIX KOJH-
BaHb PIAMHHOI paKeTH IJIsI BUMAJKY, KOJIM 3aMKHEHA /-
HamiyHa cucTeMa PP/IY-kopmyc pakeT € HecTiHKoro
OJIHOYACHO Ha JBOX YacTOTaX, OJIM3LKHX 10 BJIACHUX Yac-
TOT KOJIMBAaHb KOHCTPYKIi Kopiyca pakerd. IlokazaHo,
IO TPHU JIBOXYACTOTHIN TO3IOBKHIM HECTIHKOCTI pifuH-
HOI paKkeTH Ta KPaTHOCTI BJIACHUX YacCTOT MO3JOBXKHIX
KOJIMBaHb KOPITyCa PAKETH B CUCTEMI PEaTi3yeThCsl KOJIH-
BATBHUI PEKUM 31 3HAUHMM 30UIBIICHHAM aMIUTITYT
OCBHOBOTO BiOpOIEpEeBaHTAKEHHsI PaKeTH B IOPIBHSHHI 3
BMITAJIKOM OJIHOYACTOTHOI HECTIMKOCTI CUCTEMHU.
KuarouoBi ciioBa: pinuHHa pakera, MO3IOBXKHI KOJH-
BaHHS, KaBiTaI[liHI KOJMBAHHS, BJIACHI YaCTOTU Ta JIe-
KPEMEHTH KOJHMBaHb, aMIUTITYJN KOJIMBaHb IO3/I0BXK-
HBOTO TIEPEBAHTAKEHHS, BOXYACTOTHA MO3IOBXKHS
HECTIWKICTh CHCTEMHU.

. 2. bi6miorp.: 6 Ha3B.

VK 629.76.085.075:521.3
Xoponscoxuul 11.1°. 10 BUpillleHHS] MPOEKTHOI 3agaui
3a0e3meYeHHs 0e3NMmeKn KOCMIYHHX I0JbOTIB B iMo-

BipHicHiif mocTanoBUi // ABiaIiifHO-KOCMIYHA TEXHiKa 1
texnoorist. — 2008. — Ne 10 (57). — C. 17-19.

UDC 621.7.044

Stadnik S., Tretyak V. Features of the use of
impulsive technologies for making of details of
aviation engines // Aerospace technic and technology. —
2008.—Ne 10 (57).—P. 8-11.

The features of the use of impulsive technologies for
making of details of aviation engines are considered.
The traditional and perspective nomenclature of
sheet and by a volume details for making of details
is presented by the method of stamping by the ex-
plosion. Prospects and nascent problems of techno-
logical preparation of production at making the
method of stamping are selected by the explosion.
Mathematical models and developed algorithms for
computation of perspective technological processes
and stamp rigging with the use of objective approach
are presented. The perspective charts of rigging and
equipment for making of by a volume details are
presented. The questions of introduction of the given
algorithms at the use of the intellektualnitehnolo-
gicheskih systems are considered.

Key words: impulsive technology, details of aviation
engines, perspective nomenclature, rigging and equipment, is
technology.

Fig. 5. Ref.: 5 items.

UDC 621.671:532.528:629.76.017.2

Pilipenko V., Dolgopolov S., Khoryak N., Nikolayev O.
Mathematical modeling of longitudinal vibrations of
liquid rocket at double-frequency instability of
closed propulsion and structure dynamic system //
Aerospace technic and technology. — 2008. — Ne 10 (57). —
P. 12-16.

The numerical research of longitudinal (POGO) vibra-
tions of the liquid rocket in case of instability of pro-
pulsion and structure dynamic system at the frequen-
cies of rocket structure modes was investigated. It is
shown, that the system vibration regime is actualized in
a case of double-frequency rocket instability and mul-
tiplicity of eigenfrequencies of rocket structure with the
significant (triple) magnification of amplitudes of
rocket vibroacceleration in comparison with a case of
monofrequent system instability.

Key words: liquid rocket, longitudinal vibrations, surge liq-
uid oscillation, natural frequencies and decrements of oscilla-
tions, amplitudes of longitudinal load factor, double-frequency
system instability.

Fig. 2. Ref.: 6 items.

UDC 629.76.085.075:521.3

Horolsky P. To the solution of a project problem of
safety control of outer-space flights in probabilistic
production // Aerospace technic and technology. — 2008.
—Ne 10 (57).—P. 17-19.
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CrarTs npuCBsYeHA BUPIMICHHIO TIPOOJIeMH 3a0e3eYeHHs
0e3neKy TONBOTIB y MEXaHIYHO HeOe3nmeyHoOMYy Ccepemio-
BHIL[ HABKOJIO3EMHOTO KOCMI4HOTO mpoctopy. Cdopmy-
JIFOBAHO B ONTHUMI3aIliifHii TOCTaHOBII 3a/1a4y MPOESKTHO-
rO IHKEHEPHOTO KepyBaHHs O€3MEKOI0 KOCMIYHHX MOJIbO-
TIB Yy MEXaHIYHO HeOE3NEeYHOMY CEpEOBHILI KOCMIUYHUX
00°€KTIB, 0 PyXAIOTHCS, MPUPOHOIO Ta MITYYHOTO I10-
XOJDKEHHS y HMOBIpHICTHIH moctaHoBLj. B ckian BekTopa
KepyBaHHs BKJIIOYCHI NMPOTrpaMH YKJIOHIHHS JHTaJIbHOTO
armapara BiJi KOCMIYHMX OO’€KTIB, a TaKOXX 3aXHCHI pi-
IIEHHSA KOHCTPYKTHBHOTO Ta OpPTaHi3aliifHOTO IUIaHIB.
BusHaueHO: BEKTOPHUI KPHUTEPIid, SIKUI BPaXOBY€ IIKOIY
BiJl YpaXeHHs arapara, Ta CKJIaJ BEKTOpa YIpaBIIiHHI.
Po3pobnena Meroquka OIHKM IMOBIPHOCTI ypaXKEHHS
amapara KOCMIYHUMH 00 ‘€KTaMHU.

Knrwuogi cjioBa: Ge3neka, HABKOJIO3EMHUN KOCMIYHHI
HpocTip, KOCMIYHUH TMOJNIT, MeXaHIYHO HeOe3neyHe
CepeoBHILE.

Bi6umiorp.: 7 Ha3s.

YK 533.915

3inog‘es /1.B., Lenyiiko O.D., FOuaxoe M.M. Ctabii-
3anis MOABIHHOIO mMapy Ha rpaHUNi ra3opo3psTHOI
Ta TEPMOiOHHOI MIa3Mu // ABialliifHO-KOCMIYHA TEXHi-
ka i rexHosoris. —2008. — Ne 10 (57). — C. 20-26.

B po0Gori mocnipkeHi yMoBH (OpMYBaHHS TOABIHHOTO
EJIEKTPUYHOr0 1I1apy Ha (POHTI LILIHHOT aHOAHOT IuIa-
3MH Yy BUIIAKYy TEPMIYHOTO BUIIAPIOBAHHs Marepiairy
AHOJLY IiJ| Ti€F0 €JIEKTPOHHOTO MyYKa B YCTATKYBaHHSX
3 IUIa3MOBUM eMmitepoM eniekTpoHiB. IlokazaHo, mio
pO3irpiB aHOJy, BUHMKHEHHS CTalliOHAPHOTO ITOJBiii-
HOTO Iapy, (OpMyBaHHS ITOTOKIB HEHTPaJIbHUX aTOMIB
Ta i0HIB MOXJIMBI JIMIIE€ TIPH BUKOHAHHI CITiBBiTHO-
IIeHb MIX pO3MipaMH aHOY, TapaMeTpaMu po3psLy Ta
IUIa3MH, a TaKOX XapaKTePUCTHKAMH JDKEpeNna >KHB-
JIEHHS HANpyTH, OO0 IMpHUCKOproe. BusHaueni crmocobu
ctabimizamii MOXBIHHOTO IIapy, 3ampOIOHOBAaHA MO-
Jeb PO3PAaXyHKY IHapaMeTpiB CHUCTEMHU IS PEXUMY
aBTO cTaliii3awil Ta MOKa3aHa MOXIIMBICTh YIIPaBIiHHS
€HEepri€lo I0HHOTO MOTOKY PO00Y0i PEYOBHHHU.
KorouoBi ciioBa: monpiiiHWi miap, IUIa3MOBHI eMiTep,
TEPMOBHIIAPIOBAHHS EJIEKTPOHHUM ITy4KOM, CTallloHapHe
TEPMOIOHHE JDKEPEJIO, aBTO CTadLIi3allis ITOABIMHOTO MIapy.
Ta6un. 1. In. 1. Bibmiorp.: 12 Ha3s.

VK 519.63:533.9.07

Inanxoscoxuit C.1., unyne O.B., Lecenvnux €.B.,
T'apin B.O. MopaenioBaHHA Tediii B ceKIiIOHOBAHOMY
KATOHOMY BY3Ji IJ1a3MOTPOHY // ABialiiiHO-KOCMi4-
Ha TexHika i TexHosoris. — 2008. — Ne 10 (57). — C. 27-32.
3anpornoHOBaHO MiXiA O OLIHKK e€(eKTUBHOCTI 3aXUCTY
TEPMOKATOZIa B CEKI[IOHOBAaHOMY KAaTOIHOMY BY3Ji Ha
OCHOBI MaTeMaTMYHOTO MOJYJIIOBaHHSI BUXPOBOI Tedii Ta
KpHUTepiro 3a0e3nedeH s JOKPUTUIHOTO 3HaYeHHs Maplii-
AIBHOTO THCKY aKTWMBHUX Ta3iB. Pe3ysbTaTn MozenroBaH-
Hsl TIOPIBHIOIOTECA 3 eKCIIEPUMEHTAIbHIMU JaHuMu. [1o-
Ka3aHo, IO BHUOIp peXUMY TO/Iadi 3aXHUCHOTO Ta3y Heoo-
XiITHO TIPOBOWTH 3 YpaxyBaHHIM XapaKTepy Tedii razy y
TIOPO’KHUHI KaTOAHOTO By3Ja 1 eMICIHHMX BIIACTHBOCTEN
Marepiaiay TepMmokaTtomy. st po3B’s3aHHS JaHO! 33jadi

The article is dedicated a solution of a problem of a
safety-of-life function in mechanically dangerous me-
dium of near-earth space. The problem of design engi-
neering management by safety of space flights in me-
chanically dangerous environment of moving space
objects of a natural and artificial origin in probability
production is formulated in optimization production.
Programs of evasion of the flying device are included
in structure of management from space objects, and
also protective measures of constructive and organiza-
tional orders Are determined: the vectorial criterion
which is taking into account injury from defeat of the
vehicle, and a structure of a command vector. The pro-
cedure of an estimation of kill probability of the vehi-
cle is designed by space plants.

Key words: safety, near-earth space, project engineering
control, space flight, mechanically dangerous medium.

Ref.: 7 items.

UDC 533.915

Zinov’ev D., Tseluyko A., Yunakov N. Stabilization of
a double layer on the boundary of discharge and
thermionic plasma // Aerospace technic and techno-
logy. —2008. —Ne 10 (57). — P. 20-26.

In work the conditions of double electrical layer forma-
tion at the front of dense anode plasma are explored in
the case of thermal evaporation of the anode material
under the action of the electron beam in devices with
the plasma emitter of electrons. It is shown, that the
anode warming up, the occurrence of a stationary dou-
ble layer, the formation of neutral atoms and ions
beams are possible only at performance of the relations
between of the anode sizes, discharge and plasma pa-
rameters and also the characteristic of a power supply
for the accelerating voltage. The methods of stabiliza-
tion of double layer are specified, the model of calcula-
tion of system parameters for the mode of autostabili-
zation is offered also the opportunity to control by the
ion beam energy of working substance is shown.

Key words: double layer, plasma emitter, thermo-
evaporation by electron beam, stationary thermionic source,
autostabilization of a double layer.

Tabl. 1. Fig. 1. Ref.: 12 items.

UDC 519.63:533.9.07

Plankovsky S., Shypul O., Tsegelnik E., Garin V. The
flow in plasmatron partition cathode assembly
simulation // Aerospace technic and technology. — 2008.
—Ne 10 (57). — P. 27-32.

The approach to protection effectiveness rating of ter-
mocathode in partition cathode assembly was pro-
posed. This approach based on the eddy flow mathe-
matical simulation and on the criteria of subcritical
value partial pressure of active gases assurance. The
simulation results and experimental data were com-
pared. This article show, that it is necessary to choice
delivery regime of protective gas with regard to charac-
ter of gases flow in cathode hole and emission proper-
ties of termocathode material. For decision this tack we
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MPOMOHYETHCSI BUKOPUCTOBYBATH YKCIIOBHI EKCIIEPUMEHT
Ha OCHOBI pO3pOOJIEHIX MAaTEMATUIHUX MOJIEIIEH.
KiouoBi cjioBa: miasMOTpOH, TMOPOXHUCTHH KaTog,
TEPMOEMicCisi, MaTeMaTU9HE MOJICIIOBAHHS, OTPYEHHS,
ra3o0/IMHaMi4Hi XapaKTEePUCTHKH, BUXPOBA TEUis .

Inn. 8. Biomiorp.: 14 Ha3s.

YK 535(023)

Tonmauoe M.I. MopnenoBanHs il oniHKa (i3MYHHX Na-
paMeTpiB KBaHTa ,,TeMHOI eHeprii // ABialliiiHO-KOCMIY-
Ha TexHika 1 TexHojoris. — 2008, — Ne 10 (57). — C. 33-39.
Briepie 3ampomnoHoBaHO MOJENi BU3HAYEHHS 1 IpOBe-
JICHO KIJIBKICHY OIHKY (hi3MYHHX mapameTpiB cyOcTa-
HIIii, iMEeHOBaHOi ,,TeMHOIO” eHepriero. Take mocmi-
JUKCHHSI 3JIMCHEHO 3 BUKOPHCTaHHSAM TimoTe3u Oi-
PEUOBHHHM, LIO CKJIAAAETHCS 3 OapiOHHHMX 1 TaXiOHHBIX
KBaHTIB MPH HACTYIHUX JONYIIEHHSX: KBAHTH "TEMHO-
i" eneprii, "remHoi" Macu ¥ OGapioHHOI (CBiTHOT) pedo-
BUHM ITOBHICTIO 3aIIOBHIOIOTh YMOBHHH KyO EBKIHMIoBa
IIPOCTOPY, a MO EHEPrisiX, 3aTpauyyBaHUX [IMMHU KBaHTa-
MH Ha B32€EMOJii OJVH 3 OJHHM, BHKOHYETHCS 3aKOH
30epexenHst eHeprii. I[lokazaHo, mo KBaHT "TeMHOI"
eHeprii He Mae MOTEHIIITHOI eHeprii, ToMy 10 He BO-
JOJi€ TICBHOIO TEOMETPHYHOI (POPMOIO, BHACHTIIOK
4Oro 3JaTHUH Pa3oM i3 KBaHTaMHU Oi-peYOBHHHU peai-
3yBaTH TUCKPETHICTH 1 Oe3mepepBHICTh IPOCTOPY.
KurouoBi caoBa: ’’temHa’’ eHeprii, Trimorteza 0Oi-
peuoBHHH, OapiOHHUI 1 TaXiOHHBIH KBAaHTH, EHEPIeTH-
YHI MOJISJII BUMIDY.

Tab6mn. 4. Inn. 3. bibniorp.: 7 Ha3B.

YK 629.78

benik 0.0., €20pos FO.I"., Kynvxos B.M., O6yxos B.O.,
Ilonog I''O. KocmiuHa TpaHCIOPTHA CHCTEMAa Ha oOC-
HOBi KOMOIHOBaHOI PYXOBOI YCTAHOBKH /ISl JOCTaB-
KH KopucHHX BaHTaxiB Ha I'CO npu BHKOPHCTOBY-
BaHHI pakeTrn-Hocist «/IHinpo» // ApiarifiHo-KOCMiUHa
TexHika i Texaonoris. — 2008. — Ne 10 (57). — C. 40-44.
JocnipKyBaiuch MOXJIMBOCTI CTBOPEHHS 1 e(eKTHB-
HOCTI 3aCTOCYBaHHSI KOCMIYHHX TPAHCIOPTHHUX CHUCTEM,
SIKi BUKOPUCTOBYIOTh KOMOIHAI[IIO IBUTYHIB BEJIUKOI Ta
MaJIoi TATH JUIsl JOCTaBKHW KOPUCHUX BaHTAXIB BijJ HHU-
3pKOI mo4arkoBoi opOith, ¢opmoBanoi PH Tuma
«Jlninpo», Ha reocramionapay opoiry. I[IpuBexeni pe-
3yJBTATH TPOEKTHO-0ATICTUIHOTO aHali3y BUBEACHHS
KA ¢ BUKOpHCTYBaHHSIM PaKETHOTO ABHUTYHA TBEPJOTO
TIAJIABA U €TIEKTPOPAKETHOI PYyXOBOi YCTAaHOBKU Ha 0a3i
CTalliOHAPHUX IJIa3MEeHUX IBUTYHIB. [lomanmii BapiaHT
KOMIIOHOBOYHOI CXeMH KOMOIHOBaHHOI PyXOBOi ycTa-
HOBKH. OJiepaHi pe3yabTaTH OLIHKH E€HEeproMacoBOl
€(EeKTUBHOCTI KOCMIYHOI TPAHCIIOPTHOT CUCTEMH.
Kaw4oBi ciioBa: KocMiuaH TpaHCIIOPTHA CHUCTEMA,
pakera-HOCiH, KOMOiHOBaHa pyXOBa YCTaHOBKa, €JIEK-
TPOpaKeTHa PyXOBa yCTaHOBKA.

Tabmn. 2. In. 3. bibmiorp.: 3 Ha3B.

YK 621.452.2.043+621.822

Hlnsaxun B.M., Konox B.1, Kaniniuenxo 11, Kykca LIO.
IlepcnekTHBH IpPOCETIOBAHHS PIIMHHOIO PAKETHOIO
JABHTYHA TArol 450 Krc 3 MHEBMOHACOCHUM arpera-

propose to use computational experiment based on de-
veloped mathematics models.

Key words: plasmotron, hollow cathode, thermionic emis-
sion, mathematical simulation, poisoning, gas-dynamic behav-
ior, vortex flow.

Fig. 8. Ref.: 14 items.

UDC 535(023)

Tolmachev N. Modeling and estimation of physical
properties of quantum of "dark" energy // Aerospace
technic and technology. —2008. — Ne 10 (57). — P. 33-39.
For the first time, models of determination are sug-
gested, and the quantitative estimation of physical pa-
rameters of the substance called the "dark" energy is
carried out. Such research is carried out by the hy-
pothesis of b-substance, consisting of baryon and
tachyon of quanta at the following assumptions: quanta
of "dark" energy, "dark" mass and baryon (luminous)
substance completely fill in conditional Euclidean cube
of space, and for energies, spent in these quanta on
interactions among themselves, the law of conservation
of energy is satisfied. It is shown, that the quantum of
"dark" energy has no potential energy as it has not the
certain geometrical form, owing to what it is capable to
realize discreteness and continuity of space, together
with quanta of b-substance.

Key words: "dark" energy, hypothesis of b-sub-
stance, baryon and tachyon quanta, energy models of
measuring.

Tabl. 4. Fig. 3. Ref.: 7 items.

UDC 629.78

Belik A., Yegorov Yu., Kulkov V., Obukhov V., Popov G.
Space transportation system based on a combined
propulsion system and designed for the payload
delivery to geo with the use of “Dnepr” launcher //
Aerospace technic and technology. —2008. — Ne 10 (57). —
P. 40-44.

Development scope and application efficiency were
studied for the space transportation systems equipped
with a combination of high and low thrust engines
and designed for the payload delivery from low initial
orbit formed by the launcher of “Dnepr” type to a
geostationary orbit. Results of the design and ballistic
analysis for the spacecraft insertion with the use of
solid-propellant engine and electric propulsion system
based on stationary plasma thrusters are presented.
Possible lay-out of the combined propulsion system is
presented. Assessment results were obtained for the
power and mass efficiency of the space transportation
system.

Key words: space transportation system, launcher,
combined propulsion system, electric propulsion sys-
tem, insertion into geostationary orbit.

Tabl. 2. Fig. 3. Ref.: 3 items.

UDC 621.452.2.043+621.822

Shnykin V., Konokh V., Kalinichenko I, Kuksa I
Perspectives for throttling of Liquid Rocket Engine
with thrust 450 kgf and pneumo-pump assembly //
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TOM // ABIamiiiHO-KOCMIYHA TEXHIKA 1 TEXHOJIOTIA. —
2008. —Ne 10 (57). — C. 45-50.

[IpencraBneni pe3yapTaTd AOCHIIKEHb IO APOCEINIO-
BaHHIO PIJMHHOTO PAKETHOTO OBUTYHA TAroro 450 xrc.
3 IMHEBMOHACOCHOIO CHCTEMOIO M0Jadvi, SKAH Mpaiioe
Ha koMmmoHeHTax namuBa AT Ta HIMI'. Posrnsuyto
CIOCOOM APOCEIIOBAHHS 1IbOTO JBUTYHA Ta 0COOJIMBOC-
Ti poOOTH ITHEBMOHACOCHOI CHCTEMH MOJadl Ha TaKHX
pexxumax. 3HaineHi Mexi apocenmoBaHHs. IIpoBeneHO
MOPIBHSJIBHUM aHai3 poOOYMX MPOILECiB MHEBMOHACO-
Cy TpU Pi3HHX cIoco0ax OPOCETIOBAHHS PO3TIIHYTOT
PP/1Y, HaBeneHi 3alle)KHOCTi, SKi ONHCYIOTH IIOBO-
JUKCHHSI OCHOBHUX TapaMeTpiB. Bu3HaueHo, mo Haii-
OUTBII TOWITPHO APOCETIOBATH IBUTYH IIUIIXOM 3MEH-
IICHHS TUCKY Telil0 Ha BXOJl A0 IMHeBMoHacocy. Mia-
na30H ApocenoBaHHs 55%.

Ko4oBi ciioBa: pinvHHMN pakeTHUH JIBUTYH, CHUCTe-
ma mogaui PPJI, npocentoBanus PPJ/], nHeBMoHacocHuit
arperar.

Tabmn. 1. In. 8. bi6miorp.: 3 Ha3Bw.

VK 681.32: 007.52

Kyuep A.I", Imumpues C.A., Ilonos A.B., Teiukesuy A.B.
KommiekcHbIii MeTON PACIO3HABAHUSI COCTOSIHUS
TP/ ¢ ucnonb30BaHNeM HEHPOHHBIX ceTell 1 MEeTO/I0B
pacnosHaBaHusi 00pa3oB // ABHAIMOHHO-KOCMHYECKAs
TexHuKa u Texnomnorust. —2008. — Ne 10 (57). — C. 51-61.
PaccmoTpeHsl pelieHus 3a/1aun pacrio3HaBaHHs COCTOS-
Hust TPJIJ] cuctemMoil KOMILIEKCHBIX OLIEHOK HAa OCHOBE
HEHUPOHHBIX CeTel U METO/IOB pacro3HaBaHusi 00pa3os. B
Ka4ecTBE OOBCKTOB PACIIO3HABAHUS PACCMOTPEHO HOP-
MaJIbHOE COCTOSIHUE W HEUCIIPABHOCTH MPOTOYHOM YacTH
meuratens [IC-90A: BXOTHOTO yCTpOWCTBA, TOMNOPHBIX
CTEINEHEH, KOMIIPECCOpa BBICOKOTO JABJIEHUS, KaMephl
CropaHwsi, TypOMHBI BBICOKOTO W HH3KOTO JIABIICHHIA.
I'maBHas mocienoBaTeNbHOCTL PEIICHHUS 3a/1a4K BKITIOYa-
eT mporecc GOPMUPOBAHMS TTAPAMETPOB, IPU3HAKOB, UITH
HMX HEBA30K C MOMOIIBIO MaTEMaTHUSCKOM MOJIEIIN IBUTa-
TeJIs, MPOLIEAYPY pacueTa IJIaBHbIX KOMIIOHEHT Ha OCHOBE
(haKTOPHOTO aHAM3a, PEIUICHHE 3aaY PaClO3HABAHUS
cocrossHus TPJIJ] MeTonamu KiacTEpHOIO U AUCKPUMU-
HaHTHOI'O aHAJIM30B, MUHUMH3ALUN PUCKa U HEHPOHHBIX
ceTell ¥ 00bEAUHEHUE ATHUX OLIEHOK HA OCHOBE METOJIOB
JIOTHYECKOT'0 BHIBOJIA U MHOTOKPUTEPUATIBHOTO aHAJIN3A.
KuaroueBble cjoBa: Pacno3HaBaHne COCTOSHUS JIBHTa-
TeJs, MaTeMaTHYecKas MOJIEb, HEHPOHHBIE CETH, Me-
TOIBI pPAacHO3HaBaHUS 00pa30B, METOJ JIOTHYECKOTO
BBIBOJIa, MHOTOKPUTEPHUATILHOE OLICHUBAHUE.

Wn. 11. bubauorp: 6 HauMm.

YK 629.786.085

Dponos I'.O., Connyes B.I1., Cononin C.M., Byyaxoe C.B.,
€eooxumenko FO.1., Kucine B.M., [Tomanos O.M., Tu-
xuti B.I. BucokoreMnepaTypHi BUNIPOOYBAHHSI Me-
TAJ1eBOI0 TEMJI0BOT0 3aXHUCTy A/ PAKETHO-KOCMiY-
HOI TexXHiKH // ABialliiHO-KOCMIYHA TEXHIKA 1 TEXHOJIO-
ris. —2008. — Ne 10 (57). — C. 62-65.

OtpumaHi pe3ynbTaTd BHCOKOTEMIEPAaTYPHHUX BUIPOOY-
BaHb METAIEBOTO TEILIOBOTO 3aXKCTy, IPU3HAYEHOTO IS
Oararopa3oBuX KOCMIYHMX cucteM. [lokazaHo, 1o 3aBs-

Aerospace technic and technology. —2008. — Ne 10 (57). —
P. 45-50.

Represented result of investigation on throttling liquid
rocket engine with thrust 450 kgf with pneumo-pump
supply system with NTO and UDMH propellants.
Methods of throttling this engine and peculiarities of
operating pneumo-pump system supply at these condi-
tions have been considered. Throttling range was de-
termined. Comparative analyze PPA (pneumo-pump
assembly) have been performed at different methods of
throttling considered LREU (Liquid Rocket Engine
Unit), are presented dependences describing main pa-
rameters responses. It has been determined, that the
most advisable way of engine throttling is a decrease of
helium pressure at an inlet of the pneumo-pump. The
throttling range is 55%.

Key words: Liquid Rocket Engine, pneumo-pump
supply system, throttling liquid rocket engine,
pneumo-pump.

Tabl. 1. Fig. 8. Ref.: 3 items.

UDC 681.32: 007.52

Kucher O., Dmitriev S., Popov O., Tishkevich O. The
complex method of aircraft turbo-jet by-pass engine
technical state recognition using neural networks
and image recognition methods // Aerospace technic
and technology. — 2008. — Ne 10 (57). — P. 51-61.
Questions of aircraft turbo-jet by-pass engine technical
state recognition by the system of complex estimates
using neural networks and image recognition methods
are considered. As the objects of recognition the nor-
mal state and malfunctions of PS-90A engine air-gas
channel are accepted. They include: engine inlet duct,
compressor booster stages, high pressure compressor,
combustion chamber, high and low pressure turbines.
Main sequence of the problem solution consists in pa-
rameters generation, signs or their residuals using en-
gine mathematical model and main components calcu-
lation procedure by factor analysis. Engine technical
state recognition by cluster and discriminat analyses
methods, risks minimization and neural networks is
performed. Then all estimates are united applying case
method and multicriterion analysis.

Key words: Engine technical state recognition,
mathematical model, neural networks, image recogni-
tion methods, case method, multicriterion estimation.
Fig. 11. Ref.: 6 items.

UDC 629.786.085

Frolov G., Solntsev V., Solonin S., Buchakov S,
Evdokimenko Ju., Kisel V., Potapov A., Tykhyy V.. High-
temperature tests of metal heat protection for
space-rocket technics // Aerospace technic and techno-
logy. —2008. — Ne 10 (57). — P. 62-65.

Results of high-temperature tests of the metal heat pro-
tection intended for reusable space systems are re-
ceived. It is shown, that the material can is long to

ABUALIMOHHO-KOCMUYECKASI TEXHUKA U TEXHOJIOT M, 2008, Ne 10 (57)



238 AHHOTALIHHU

KU TIOSIBI Ha TIOBEPXHi 3aXHUCHOI OKCHIHOI TUTIBKH Matepi-
aJl MO>KE TPUBAJIO MIPALFOBATH B YMOBAaX KOHBEKTUBHOTO i
pamiamiifHoro HarpiBy. Bu3HadeHa BHIIPOMiHIOBAIBHA
3maTHICTh TOBepxHiI Martepiamy. Ilicns 20 XBHIMHHOTO
HarpiBy npu temreparypi 1100 °C i 3Ha4eHHs 3pocTae
1o 0,9 i Hagani 3anumiaeThesl He3MIHHUM. PecypcHi BH-
npoOyBaHHs 3paskiB po3mipom 100x100 MM mpu pania-
LifHOMY HarpiBl MiATBEPAWIM MOIIMBICTH BHKOPHC-
TaHHs PO3POOJIEHOTO CIUIABY SIK OJHOTO 3 OCHOBHHX Ma-
TepiaJIiB ISl CTBOPEHHSI CUCTEM TEIUIOBOTO 3aXHCTY.
KoarodoBi cioBa: Temio3axucHe MOKPUTTS, BUCOKOTE-
MIIEpaTypHUH HATpiB, pecypc poOOTH, BUIPOMIHIOBaA-
JIbHA 3[IaTHICTh, HIKEJIb-XPOMOBHH CITJIaB.

In. 1. bi6miorp.: 1 Ha3Ba.

YK 621.454.2.035.5

Llamposcokuii /] A., Jewesux H.B. BniiiuB reomeTpud-
HHX pPO3MipiB KOPMOBHUX IH(y30piB HA CHiTBHY PO6O-
Ty BucoTHUX ABUryHiB P/1-8 i P/I-120 cymicno i3 I'AT
MPH CTEeHAOBUX BHIIPOOYBaHHAX // ABialiiiHO-KOCMIYHA
TexHika i TexHonorist. — 2008. — Ne 10 (57). — C. 66-70.
[IpoBeneHo pPO3paxyHKOBO-EKCIICPUMEHTAIBHE JOCIi-
IDKCHHST €HepreTHYHUX NapaMeTpiB IOTOKY IPOXYKTIB
3TOpPSIHHS HAa BUXOJi 3 COIMeJ IBHUTYHIB, Ha3eMHI BH-
poOyBaHH SKUX MPOXOIATh ¥ aTMocdepi 6e3 rasomm-
Hamiuaux Tpyo (I'AT), c TAT Ta y 6apoxamepi. 3ampo-
MTOHOBAaHI KpHUTEPii MOXKIIMBOCTI 3aIyCKy Ta CyMiCHOT
poboru I'/IT Ta nBuryHa Ha pexumi, siKi J03BOJISIOTH
Ha eTalll MPOeKTyBaHHs chOpMyBaTH KOMIUIEKC BUMOT
no 3a0e3MeYeHHI0 YMOB I TIPOBEACHHS CTEHJIOBUX
BUIIPOOYBaHb.

KaouoBi caoBa: mudysop, razommnamiuHa Tpyoa,
cymicHa po6ora neuryHa i3 ['/IT, kpusi 3amycky ['/IT.
In. 2. Bibmiorp.: 6 Ha3B.

YK 621.4

TI'ycokos B.II, Kupnukun A.@. OuiHKa 3acTOCyBaHHS
HOBOTO CIOCO0Y peryJloBaHHsI MOTY:KHOCTi MpPHUBO-
aHoi Typ6inu mist PP/ ""po3mmproBanabHoi cxemu' //
ABianiiiHo-KocMiyHa TexHika 1 TexHosoris. — 2008. —
Ne 10 (57).— C. 71-79.

TeMoro cTaTTi € OIIHKAa CHCTEMH DEryJIIOBaHHS Iapa-
MetpiB PPJI, 3acHOBaHOi Ha HOBOMY CITIOCO01 peryIro-
BaHHS IOTY)XHOCTI NPUBOAHOI TYpOiHM CTOCOBHO 10
PP/] "posumproBanpHOi cxemu" 3 posmimbHuMEH THA
OKHCITIOBaYa i majbHOTO (KHUCHIO i BomHIO). Llei cro-
cib mepenbOayae BUKOPUCTAHHA SIK PETYIIOIOYOTO BILIH-
BY THCK Ha Buxofi 3 Typ6ian THA mamsHOTO. 3a3Haue-
HUH PEryIIOI0YNil BIUIMB peali3yeThes 3a TOTIOMOTOI0
moJiavi BOJHIO BiJ HAcCOCa MAJLHOTO 4Yepe3 Peryisarop
tucky B K3 # crienianbHuil mpucTpiil yBeeHHs B TIOTIK
pobouoro Tina (migirpiroro BoaHi0) 3a TypOiny THA
nporo Hacoca. Ilei crmoci0 M03BOJIsIE ICTOTHO 3HU3HMTH
BTPaTH THCKY B CHUCTEMi JXHMBJICHHS W MiABUILUTH TOY-
HICTH pOOOTH CHJIOBOi YCTaHOBKH B IiiloMy. HaBeneno
aHaJli3 BU3HAYAIOYNX TPOIIEC PETyIIIOBAHHS TapaMeTpiB
1 JaHa OITiHKA 3aCTOCOBHOCTI ITi€] CHCTEMH pETyIItOBaH-
Hs1. Bu3HaueHo mepeBaru i 3aBOaHHS AOCIHIIKEHbB, MO-
B'SA3aHI 13 3aCTOCYBAaHHAM 3a3HAYCHOTO CIIOCOOY pery-
JIFOBAaHHS.

work at convective and radiation heating types due to
formation on a surface of a protective oxide film. Radi-
ating ability of a material surface is defined. After 20
minute heating at temperature of 1100 °C its value
raises to 0,9 and further remains invariable. Resource
tests of specimens by a size 100x100 mm at radiation
heating have confirmed possibility of use of the devel-
oped alloy in the capacity of one from the basic materi-
als for creation of heat protective systems.

Key words: heat-protective coating, high-temperature
heating, work resource, radiating ability, reusable space
system, nickel-chromic alloy.

Fig. 1. Ref.: 1 item.

UDC 621.454.2.035.5

Shamrovs’kyy D., Deshevykh N. The geometry impact
of gas dynamic tubes’ diffusers upon the joint
action of RD-8, RD-120 high altitude engines at
bench tests // Aerospace technic and technology. — 2008.
—Ne 10 (57). — P. 66-70.

The research of impact of gas dynamic tube’s (GDT)
tail diffuser and its geometry upon the joint action of
engine with GDT after start-up accounting is per-
formed for the real energetic parameters of combustion
gas. The methodology of GDT start-up - stall marginal
curves calculation is presented, which allows to find
the minimum acceptable combustion chamber pressure
at start-up and after start-up. The comparison analysis
of GDT start-up - stall marginal curves and ground
firing tests is performed for RD-8 engine.

Key words: diffuser, gas dynamic tube, joint action of
engine with GDT, GDT start-up - stall curves.

Fig. 2. Ref.: 6 items.

UDC 621.4

Guskov V., Kirpikin A. New method of power control
for the turbine and an estimation of its application
for liquid-propellant rocket engines using an
expander cycle / Aerospace technic and technology. —
2008. —Ne 10 (57). — P. 71-79.

Theme of the article is the estimation of the new
regulation scheme for the liquid-propellant rocket
engine parameters, based on a new method of power
control for the load-carrying turbine in application to
liquid-propellant rocket engines, in which the "ex-
pander power cycle" is used. In case of separate tur-
bopump units, this method provides use, as control
action, the pressure of a hydrogen flow at the output
of the load-carrying turbine of this turbopump unit
with using the high-pressure hydrogen flow. This
flow obtained with the hydrogen pump is loaded
through the combustion chamber pressure regulator
and special device into a gas flow (hydrogen flow
with increased temperature) discarded from the tur-
bine output of the turbopump unit of this pump. The
application of this method will allow to reduce pres-
sure losses in fuel supply mains and to increase con-
trol accuracy for main parameters of a liquid-
propellant rocket engine.
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Ki1104o0Bi cj10oBa: KiceHb-BOIHEBI PiMHHI PaKeTHI JBU-
TyHH, TypOiHa, TypOOHACOCHMI arperar, peryiiOBaHHS,
Kamepa 3ropsiHHSI, PeryJIsaTop, CUcTeMa 1oiadi najinea.

. 2. bi6miorp.: 11 Ha3B.

YK 39.06

Jlpone M.M., Konopamoes O.1, /Jybosux JII. Ouinka
e(peKTUBHOCTI BHBeJAeHHS MiKpPOCYNYTHUKIB Ha
reocranioHapHy opoiry 3 Bukopucranusim EPPY //
ABlaniiiHo-KkocMiyHa TexHika 1 TexHosoris. — 2008. —
Ne 10 (57). — C. 80-83.

HaBenmeni pe3ynmpTaTé pO3paxyHKIB 3 OIIHKHA eQek-
THUBHOCTI BHBEICHHS MIKPOCYIYTHUKIB 3 IPOMIKHOT
opbiTi Ha reocramioHapHy. Bucorta mpomixkHOI 0pbiTH
BapitoBasiacss  Big 1500 mo 7000 kM, Maca Mikpo-
cynyTHHKIB — Big 50 mo 250 kr, muTomMa maca JEsIKHX
eneMmentis DOPPY — Big 3HadeHb, LI0 BiJIOBIIAaIOTH
ChOTOJIHIITHBOMY PIBHIO, 0 3Ha4Y€Hb Yy MEpPCIEKTUBI. 3a
pe3yJbTaTaMM po3paxyHKiB JOCII/PKEeH] 3aJIeKHOCTI Bifl-
HOCHOI Macu KOPHUCHOTO HaBaHTaXXEHHS 1 TUTOMOI CyXol
macu EPPY Bij yacy BUBeeHHS, TUTOMOTO IMITYJIBECY Ta
BHCOTH TIPOMDXKXHOT OPOITH.

KarouoBi cjgoBa: MIKpOCYITyTHUK, e(EKTUBHICTB,
poMiXKHa 1 reocramionapHa opoita, EPPY.

In. 7. Bibmiorp.: 4 Ha3B.

YK 629.7.036

bazamuii A.B., /luaxonie I A. Po3po0ka KOpUTryBab-
HOi pyxoBoi ycranoBku 1isi Mikpo KA Ha 6a3i a6-
JIIIHOHHOTO iMIyJIbCHOTO TJIA3MOBOr0 ABHUTYHa //
ABianiifHO-KOCMIYHa TexHika 1 Ttexmosoris. — 2008. —
Ne 10 (57). - C. 84-87.

Y HAI TIME po3pobiieHa pyxoBa yCTaHOBKa Ha OCHOBI
a0JIHHOTO IMIYIIBCHOTO TIIa3MoBoro auryHa (AITLT),
sIKa MOJKe OyTH po3MillieHa Ha OOpPTY MIKPOCYIYTHHKA Y
CKJIajli TPUBICHOI CHUCTeMH OpieHTaIlii. Bomomairoun MiHi-
MaJIbHUMH TabapuTaMi i Macolo cepell pyXOBHUX YCTaHO-
BOK TAaKOTrO KJIACy, BOHA IO3BOJMTH 3HAYHO 30UIBIINTH
TEpMiH aKTUBHOT'O ICHYBaHHsI MaJluX CyIyTHHKIB. [IpoBe-
JIeHI HayKOBI JIOCITIDKEHHs1, HallpaBJIeHi Ha JIOCIiPKEHHS
B3a€MHOT'0 BIUIMBY PO3PSAHMX KaHAJIB. YCHIlIHI BUIPO-
OyBanHst 1aboparopHoi Monemi AIT1J] no3BossiFoTH TOBO-
PHTH IIPO TIEPCIIEKTHBHICTH BUOPAHOTO HAIIPSIMY.
Kio40Bi ciioBa: enexkTpopakeTHa pyxoBa YCTaHOBKA,
TPHBiICHA CHCTEMa OpIi€HTAIlil, XapaKTePUCTHKH.

Tabmn. 1. In. 5. bi6miorp.: 3 Ha3BH.

YK 621.452.2.043+621.822

Hiopisnuu O.B. Pe3yJbTaTH BilnpalioBaHHS CHC-
TeMH 3a0e3NeYeHHS CHHXPOHI3alii BUTPAaTH Najiu-
Ba 3 0akiB aBuryHoi ycranosku /{¥Y-802 kocmiuHo-
ro Oykcupy // ABiamiiiHO-KOCMIYHA TEXHIKa 1 TEXHO-
sorist. —2008. — Ne 10 (57). — C. 88-92.

PosrasHyTi pe3ynbraTi Ha3eMHOTO eKCIIEPUMEHTAIEHOTO
BIZIIPAIFOBAHHS CHCTEMH 3a0€3NCUYCHHs CHHXPOHI3aIlii
BUTpATH TanyBa 3 0akiB OaratobakoBoi ycraHOBKH J[VY-
802, sika po3pobieHa st aBTOHOMHOTO KOCMIYHOTO OYK-
cupa "Kpeuer" paxeru-Hocis "/Iinpo". BuxopucraHHs
JTAHOI CHICTEMH JIO3BOJIMIIO MiHIMi3yBaTH BUTPATH IAJIFBa
3 0akiB, Ta, SIK HAC/IIJOK, MAKCUMAIIBHO MPHOIU3UTH (hak-

Key words: oxygen-hydrogenous liquid-propellant rocket
engines, turbine, turbopump unit, regulation, combustion
chamber, regulator, control unit, fuel supply mains.

Fig. 2. Ref.: 11 items.

UDC 39.06

Dron N., Kondratiev A., Dubovik L. Estimation of
efficiency of removing of the microvehicles into a
geostationary orbit with use EPP // Aerospace technic
and technology. —2008. — Ne 10 (57). — P. 80-83.

The results of accounts are given according to effi-
ciency of removing of the microvehicles from an in-
termediate orbit on geostationary. Height of an inter-
mediate orbit varied from 1500 up to 7000 km, weight
of the microvehicles — from 50 up to 250 kg, specific
weight of some elements EPP — from meanings impor-
tance appropriate to a today's level, up to meanings in
the long term. By results of accounts the dependences
of relative weight of a payload and specific dry weight
EPP from time of removing, specific pulse and height
of an intermediate orbit are investigated.

Key words: Micro-vehicle, efficiency, intermediate
and geostationary orbits, EPP.

Fig. 7. Ref.: 4 items.

UDC 629.7.036

Bogatyy A., Djakonov G. Development of Vernier
Propulsion System for Micro Satellite on the Basis
of Ablative Pulsed Plasma Thruster // Aerospace
technic and technology. —2008. — Ne 10 (57). — P. 84-87.

Propulsion system on the basis of an ablative pulsed
plasma thruster (APPT) is developed at RIAME. It may
be mounted on board micro-satellite as a part of three-
axis attitude control system. Possessing minimum sizes
and mass among the motive options of such class, it
will allow considerably to increase the term of active
existence of micro-satellites. Scientific researches, di-
rected on research of the mutual influencing of bit
channels, are conducted.. Successful tests of the APPT
laboratory model allow to speak about the perspective-
ness of the chosen research trend.

Key words: electric propulsion, triaxial system of
orientation, laboratory model, tests, descriptions.

Tabl. 1. Fig. 5. Ref.: 3 items.

UDC 621.452.2.043+621.822

Dybrivny A. The test results of the tanks’ propellant
consumption system synchronization for the space
tug DU-802 propulsion device // Aerospace technic
and technology. —2008. — Ne 10 (57). — P. 88-92.

The ground tests results of the tanks’ propellant con-
sumption system synchronization for the DU-802 multi
tanks propulsion device of the LV ”Dnipro” autono-
mous space tug “Krechet” are considered. The applica-
tion of the mentioned system allowed to minimizing
the tanks’ propellant consumption imbalance, thus, to
predict the autonomous space tug’s actual centre of
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THUYHE BiIXWIICHHS [EHTPY Mac aBTOHOMHOTO KOCMIYHOTO
OyKcHpy 10 pO3paxyHKOBOTO. Pe3ynprarom BHKOpHCTaH-
HS IaHOI CHCTEMH CTaJlo 3HAYHE CIIPOLIEHHS KOHCTPYKIIii
JBHUTYHHOI yCTaHOBKH, BHACTIZOK mepenadi (YyHKIN 3a-
0e3reueHHsT KePOBAHOCTI CHCTEMOIO JIBUT'YHIB MaJIOi TSTH.
Kuro4oBi ciioBa: cucrema 3a0e3MEUCHHS CHHXPOHI3a-
uii BUTpaTH nanuea, ycraHoBka J[Y-802, aBToHOMHMIA
kocMiuHui Oykcup "Kpeuer", pakera-Hociit "J{Hinpo".
Tabn. 1. L. 4. Bibmiorp.: 4 Ha3BH.

YK 621.44.533.697

Kpasuenko 1.@., Jlanomko B.M., Kyxmin FO.Il. Bu-
3HAYeHHSI TPAEKTOPHUX XapaKTePHCTHK HecTalio-
HAPHOTI'0 NMOTOKY rady B Typ0iHi aBianiiiHoro asury-
Ha // ABIalifHO-KOCMIYHA TEXHIKA 1 TEXHOJOTif. —
2008. — Ne 10 (57). — C. 93-95.

Jnst npoeKTyBaHHS CUCTEMH PO3IATIOBAHHS [ajMBa
(opcaxHoi KaMepH 3ropsiHHS IO METOJY «BOTHEBOI J0-
PLKKM» HEOOXiJIHE 3HaHHS KapTHHH TPAaEKTOPii YacTOK
razy IpH HPOXO/PKEHHI TypOiHM aBiallifHOTO JIBUI'YHA.
[Toka3zaHO MO>JIMBICTH PIIIEHHS IIbOTO 3aBJAHHS ILIA-
XOM YHCETHHOTO MOJENIOBAHHS HECTAliOHAPHOI Tedil
JIBYXKOMIIOHEHTHOTO Ta3y B OaraTocTymiHYaTiii TypOiHi
3 BHUKOPHCTaHHSIM  €HJIEPOBO-JIArPAH)KEBOTO MIIAXOLY.
[IpencraBneHo pe3yibTaTy PO3paxyHKY TPAeKTOpil da-
KeJIiB, M0 MPOXOAATh BiJl OCHOBHOI KaMepH 3TOPSHHS
yepe3 TypOiHy 10 crabimizaTopiB momyMm'ss (opcakHOl
KaMepH 3TOpPSTHHS EKCIIEPUMEHTAILHOTO JIBUT'YHA.
Karw4oBi ci1oBa: «BorHeBa JOpiXKKa», HeCTalllOHApHA
B3a€EMO/Iisl BIHIIIB, €iJIEPOBO-IarpaHKeBUM MiJXIJI.

In. 3. Bibmiorp.: 4 Ha3BU.

YK 533.9.07

Jlosn A.B., Maxcumenxo T.O., Kowenee M.M., ®eoo-
menko B.O. ExcnepuMeHTANIbHE JAOCTI)KeHHsI BILTH-
BY PO3MillleHHSI KaTOJa-KOMIICHCYBaya Ha iHTerpa-
abpHi xapakrepuctukun MCIIJL / ABiamifiHO-KOCMiYHA
TexHika i Texaonoris. — 2008. — Ne 10 (57). — C. 96-99.
Po3rnsiHyTo mpoOsieMy BIUIMBY PO3MIIIEHHSI Karoja-
KOMIIEHCYBa4a Ha iHTerpajibHi XapaKTepUCTHKH CTallio-
HapHOTO IUIA3MOBOTO JBUIyHa Maioi notyxkHocti. Ha-
BEJICHO EKCIIEPHMCHTAILHO OTPHUMaHI 3aJIe)KHOCTI PO3-
psimHOTO cTpyMy, Tsru, KKJI ta epo3ii mBuryHa Big pos-
MIIIIEHHS KaTo/a B 3a/IaHii 00JacTi moOym3y 3pizy JIBH-
TyHa 32 YMOBH Pi3HOTO KyTOBOTO MO3HIIIOHYBaHHSA. [lo-
Ka3aHO, IO po3MimieHHs karonma BimHocHO MCILJ] B
3HAYHI Mipi BIUTUBae Ha HOTO pO3Ps/Hi, TATOBI i epo-
31iHI XapaKTepUCTUKH. BrumuB 3aebinbmoro BimOyBa-
€TbCS depe3 MiABHIeHHS KoHmeHTparii PT B obmacti
3pi3y ABUTYHA 32 PaXyHOK MAacOBHX BHTPAT yepe3 KaTo7.
Kio4oBi cioBa: cranioHapHui IU1a3MOBHH JIBUTYH,
Kato-koMiieHcarop, Tarosuii KKJI, ontnuna emuciiina
CIIEKTPOCKOITISI.

Tabmn. 1. In. 1. bi6miorp.: 6 Ha3B.

YIK 621.315
Haxawuose JI.B., Knuw JI.I. MetomoJoriss BU3HAYEH-
Hsl CKJIAy Ta CXeMHHX pillleHb COHSTYHHUX (oToeIeK-

TPUYHUX YCTAHOBOK // ABiamifHO-KOCMiYHA TEXHIKA 1
texHosoris. —2008. — Ne 10 (57). — C. 100-103.

mass deviation as close to the theoretical value as pos-
sible. The result of this system application is the con-
siderable simplification of propulsion device construc-
tion due to transferring of controllability functions to
the low-thrust engines system.

Key words: test results, the tanks’ propellant con-
sumption system synchronization, DU-802 propulsion
device, space tug DU-802, Dnepr launcher.

Tabl. 1. Fig. 4. Ref.: 4 items.

UDC 621.44.533.697

Kravcenko I, Lapotko V., Kukhtin Yu. Determination
of unsteady gas flow trace characteristic in aero-
engine turbine // Aerospace technic and technology. —
2008. — Ne 10 (57). — P. 93-95.

For designing a thrust augmenter ignition system by
using the «fire path» design technique one needs to
know the pattern of gas particle traces when passing
through the aero-engine turbine. The possibility for
fulfilling this task by computational modeling of bi-
component gas unsteady flow in multistage turbine
using Euler- Lagrangian technique is shown. Presented
are results of calculation of the torches tracks, which
are passing from the basic combustor through the tur-
bine up to flame afterburner stabilizers of the experi-
mental engine.

Key words: «fire path», thrust augmenter, unsteady
rims interaction, Euler- Lagrangian technique.

Fig. 3. Ref.: 4 items.

UDC 533.9.07

Loyan A., Maksymenko T., Koshelev N., Fedotenko V.
Experimental investigation of cathode positioning
influence on integral characteristics of low power
SPT // Aerospace technic and technology. — 2008. —
Ne 10 (57). — P. 96-99.

The question about investigation of cathode positioning
influence on integral characteristics of low power SPT
is described in the paper. Experimental dependences of
thruster discharge current, thrust, efficiency and ero-
sion on cathode position in given region when was dif-
ferent angle positions are represented. It is shown that
cathode position have considerable influence on
thruster characteristics. On preliminary conclusions
influence generally goes on because of working-
substance concentration increasing at the expense of
cathode mass flow rate.

Key words: stationary plasma thruster, cathode-com-
pensator, thrust efficiency, optical emission spectros-
copy.

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

UDC 621.315

Nakashidze L., Knysh L. Methodology of definition of
structure and circuit decisions of solar photo-
electric installations // Aerospace technic and techno-
logy. —2008. — Ne 10 (57). — P. 100-103.
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[epeTBOpEHHST COHSYHOI €HEPril B ENEKTPUYHY 3a JOIIO-
MOTOI0 COHSYHUX (POTOENEKTPUYHUX YCTAHOBOK € Iepc-
MIEKTUBHAM 1 YCIIIIHO PO3BHBAETHCS y BCHOMY CBITI.
[Ipote mpu iX MPOEKTyBaHHI BHHHKAE PsiI MpoOiIeM, To-
BSI3aHUX 3 BUOOPOM HaWOUIBbLI palliOHAIBHUX KOHCTPYK-
THBHHMX CX€M MOJAIOHMX E€HEprocHCTeM, a TaKOX 3 y3ro-
JOKCHHSIM OCHOBHHMX TapaMeTpiB, IO OE3MOCepeHbO
BIUTMBAIOTh HAa EHEPTETHYHI MOKIIMBOCTI COHSAYHOI (hOTO-
EIICKTPUYHOI YCTAHOBKH 1 1{ TEXHIKO-EKOHOMIUHI TIOKa3-
HUKH, TIEPI 3a BCE BAPTICHI. 3aIIpONOHOBAHUH aITOPUTM
PO3paxyHKy (OTOCNEKTPHIHNX YCTAHOBOK, IO JIO3BOJISIE
00'€KTHBHO PO3TIBIAATH, 5K i YMOBH (DYHKIIOHYBaHHS, TaK
1 0COOIMBOCTI MPOIIECIB MEPETBOPEHHST COHAYHOT €HEeprii,
TIPU IIBOMY BPaxXOBYETHCS KOHCTPYKTHBHI 1 (DyHKITIOHA-
JIbHI OCOOIMBOCTI €JIEMEHTIB TAKUX YCTAaHOBOK.

Kouosi cioBa: doroenekrpuyHa yCTaHOBKA, COHSY-
HHI €JIEeMEHT, BapTiCTh EIEKTPUYHOI eHeprii.

In. 1. Bioiorp.: 3 Ha3Bw.

YK 629.735

I'yoin C.B., Haxasnenko M.M. JliarHocTyBaHHS XiMmi-
YHOIr0 HAKONMMYYBaya eHeprii B CKJajai cucrem ra-
PAHTOBAHHOIO eHeprosale3Nne4yeHHs METOJAMHU iH-
TeJEeKTYaJbHOI AiarHOCTHKM // ABialiiiHO-KOCMi4HA
TexHika i TexHonoris. — 2008. — Ne 10 (57). — C. 104-
107.

AKTyaJlbHOIO TPOOJIEMOI0 POOOTH PaKETHO-KOCMIYHOTO
KOMIUIEKCY SIBJISIEThCS SIKICHE Ta HaJliliHe eHepro3abesmne-
YeHHs BIAIOBINAILHOIO CIIOKMBa4da. B crarTi HaBeneHui
AHANITHYHUNA OTJIS METOMIB JiarHOCTYBaHHS CJICKTPOXi-
MIYHMX HaKOIW4YyBayiB €Heprii Ta JIarHOCTHYHHX Mare-
MaTuaHUX Mozener. [IpoaHarni3oBaHi METOIH i BHIIICH-
HSl HAIHHOCTI POOOTH CHCTEM TapaHTOBAHOTO €HEpProsa-
Oe3neyeHHs, OCOOIMBOCTI IHTENEKTyalbHOTO IiarHOCTY-
BaHHsI €JIEMEHTIB CHCTEMH TapaHTOBAaHOTO €Hepro3ades-
niedeHHs. BBeneHi OCHOBHI MOKa3HUKH SKOCTI 1HTEIEKTY-
QIBHOT'O JIIarHOCTYBaHHSI 3 BUKOPUCTAaHHSIM HeHpomepe-
JKHUX Mojiesielt iporHo3yBanHs poooru EXH.

KutrouoBi ciioBa: «cucremMa rapaHTOBaHOTO €Hepro3ades-
TICYCHHSI, JIAarHOCTYBaHHsI, KOHTPOJIb, HEHpOMEpexHe MO-
JICJTFOBAHHS1, HA/JIHHICTB, €JIEKTPOXIMIYHHIT HAKOITHYYBaY.
In. 1. Bibmiorp.: 7 Ha3B.

YK 52-423

Kymuenxo A.0. Peanizauis KOPMCHOIO CUJIOBOI0 Ha-
BAHTA)KEHHSI HEPEaKTHBHOIO JITAJILHOrO amapara
(HJIO) TiibkH KOCMIYHUM eHepro3ade3neyeHHsIM.
Moneas HJIO «KAHITYJI-2» // AsianiiiHo-kocMiuHa
TexHika i TexHoorist. — 2008. — Ne 10 (57). — C. 108-111.

OOTpyHTOBaHO TPUHIUIIOBY MOXKJIMBICTH pOOOTH He-
PEaKTHBHOTO JITAaJIBHOTO amapaTa, II0 BUKOPHUCTOBYE
TUTBKH €HEPrifo KOCMOCY NpH HOro o0epTaibHOMY py-
ci. Ilpn mpoMmy moOKa3aHO, IO TaJAKTHYHI KOCMIYHI
MPOMEH] 1 COHSYHI MPOMEHI MAlOTh €IUHY IMPHPOIY.
IxHiM mKepenoM eHeprii € BCECBITHE KEPENo XBUIbO-
Boi eHeprii «KALITYJI». HepeakTuBHe KOpUCHE CHIIO-
BE HAaBaHTa)XEHHs peanizyerbcst y BUDIAAL cum XKy-
KOoBChbKoro-Marnyca (amapat ®netnepa). IIinbHICTH
cepenoBuma cknagae ~ 107'% kr/M’, To npu NpuiHAT-
HUX KyTOBHX IIBHAKOCTSX 1 JIHIHHMX po3Mipax amapa-
Ta MOXJIMBO ofiepkatu HeoOxinHy Tsary HIIO.

Transformation of sun energy to electric by the photo-
electric options of suns is perspective and successfully
develops in the whole world. However at their plan-
ning there is a row of problems, related to the choice of
the most rational structural charts of similar grids, and
also with the concordance of basic parameters, directly
influencing on power possibilities of the sun photo-
electric setting and its technical and economical in-
dexes, foremost costs. The algorithm of calculation of
photo-electric options, allowing objectively to exam-
ine, as well as operating conditions, is offered, so fea-
tures of processes of transformation of sun energy, here
taken into account structural and functional features of
elements of such options.

Key words: photo-electric installation, solar element,
cost of electric energy.

Fig. 1. Ref.: 3 items.

UDC 629.735

Gubin S., Nakaznenko M. Diagnosing of chemical
accumulator in the systems of assured energy sup-
ply by intellectual diagnostics methods // Aerospace
technic and technology. — 2008. — Ne 10 (57). —
P. 104-107.

The topical question of rocket-space complexes work
is a high-quality and reliable energy supply of main
users. The analytical review of electrochemical accu-
mulators diagnostics methods and diagnostic mathe-
matical models are resulted in the article. The meth-
ods of reliability increase of assured energy supply
system work, features of the intellectual diagnosing of
assured energy supply system elements are considered
and analyzed. The basic stages of the intellectual di-
agnosing are described. Advantages of use of neural
network methods of design and forecasting in diag-
nostics are selected.

Key words: assured energy supply system, diagnos-
ing, control, neural network model, reliability, uninter-
ruptible power supply, electrochemical accumulator.
Fig. 1. Ref.: 7 items.

UDC 52-423

Kumchenko J. Realization of actual power load of
unreactive fluing apparatus (UFO) by only space
energyproviding. Model of the UFO «KASHTUL-2»
// Aerospace technic and technology. — 2008. —
Ne 10 (57). — P. 108-111.

It is based principial possibility of functioning of
non-jet flying apparatus, what using only energy of
Space under its rotation. It is demonstrated that ga-
lactic space beams and sun beams have the same
nature. Their source of energy is the Universe source
of wave energy “KASHTUL”. Non-jet useful force
load is realized in the form of Jukovsky- Magnus
force (apparatus of Fletner). Since the density of
medium is about 107'* kg/m?, unreactive fluing appa-
ratus can develop necessary draught by admissible
corner speed and linear size of apparatus.

Key words: galactic space ray (GSR), polarization,
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Kiro4oBi ci1oBa: ranakTHYHI KOCMIiYHI MTPOMEHI, MOJIS-
pH3arlisi, BCECBITHE JDKEPEN0 XBUIIBOBOI €HEprii, Kope-
Jsanist XxBuiiboBUX mporieciB ['KJI i COHSYHMX MPOMEHiB,
amapart JKykoBcekoro-®ieryepa, ciiia Marnyca.

In. 3. Bibmiorp.: 15 Ha3s.

YK 629.5:621.4

Tkau M.P. 1o BuOOpy mapameTpiB ra3oTypOiHHHX
YCTAaHOBOK, 10 BHKOPHCTOBYIOTH aJbTEPHATHBHI
NaJuBHI pecypcH // ABiamiifHO-KOCMIYHA TEXHIKa i TeX-
Hosoris. —2008. — Ne 10 (57). — C. 112-114.

HagenieHo pe3ynbTaTé BU3HaUeHHS €(DEKTUBHOTO 3HAYEH-
Hs1 KK/ ra30TypOiHHNX YCTAaHOBOK IO BUKOPHCTOBYIOTH
anbrepHariBHI namuBHI pecypeu (ITIEP). [loBeneno, mio
npu TexHojoriynomy piBHi ['TJl, 1o BiamnoBigae
UGT15000, pmiama3on BapitoBanns KKJI  ckimamae
0,27...0,32. Bu3Ha4yeHa HasBHICTb CIIOIy4YEHb TTapaMeTpiB
TEXHOJIOTTYHOTO MPOLECY OTPHMAHHS NaJMBa U CTYICHIO
migBuineHHst TucKy ['TJ] ge Moxke OyTH JOCATHYTa Mak-
CHMaJTbHA €EeKTHBHICTh YCTaHOBKH. OTpHUMaHi 3aJIe)KHO-
CTi TIPEJCTABICHO Y BHUIILALI i30MapaMEeTPHIHIX KPUBHX.
JloBeneHa MOXIIMBICT peaii3alii YCTaHOBKH 3 BUKOPHC-
TaHHAM BHKJIIOYHO BTOPMHHHX EGHEPIeTHYHHX PECYpCIB
I'T/ nnst otpumanHs nanusa 3 anbrepHaTuBHUX [1EP.
KirouoBi cjoBa: XapakTepUCTHKH, albTepHaTHBHE
NaJIMBO, EHEPreTU4H YCTaHOBKH.

In. 1. Biomiorp.: 5 Ha3B.

YK 629.7:519.63:536.21

Ionos J[.0O., Menvnukosa H.C. BniauB moripuieHHsI
XapaKTEePUCTUK BY3JIiB ABUIYHA Ha KoedilieHT cy-
MapHOTr0 HAUTMIIKY NOBIiTPs y (hopcakHiii kamepi //
ABianifiHO-KOCMIYHa TexHika 1 TexHomoris. — 2008. —
Ne 10 (57). - C. 115-117.

[po6rema perysroBaHHs Cy4aCHHX JABUTYHIB 3BOIUTHCS JI0
IUTaHb, [IOB'I3aHUX 3 ONTUMAILHIM praBﬂiHHﬂM Tapame-
TpiB, 3a0e3neuyoun IpH 1IbOMY HaHKpalll JbO0THO-TEXHIY-
Hi 1 eKOHOMIYHI [TOKa3HUKH JITaKa Y BCIX €KCIUTyaTaliifHuX
YMOBax TOJILOTY. 3a JOIMOMOTOK HEJiHIHHOI TIHAMIYHOT
MOJIeITi IBUTYHA PO3IJITHYTO BIUTMB TOTIPIICHHS XapaKTe-
PHCTHK BY3JIB JBUI'YHA B TIPOIIECi SKCIUTyaTallii Ha BEJH-
yrHy KoeilieHTa CyMapHOTO HaUTHIIKY MoBiTpsi, [Tokaza-
HO, 1110 SIKITIO TIPY YTIPABJIiHHI HE BPaXOBYBATH MOTIPIICHHS
XapaKTEPHUCTHUK BY3IiB, TO B IPOIECi pOOOTH TATa IBUTYHA
BIZIXIJISIETHCSI BiZl CBOTO HOMIHAJIBHOTO 3HaueHHs. [Ipen-
CTaBJIEHHH MeToj OOUMCIIEHHS KoedillieHTa CyMapHOro
Ha/UTMLIKY MOBITPS 32 PErPECiiTHOI0 MOJIEILIIO.

Korouosi cioBa: dopcaxxHa kamepa 3ropaHHsl, IITaTHO-
BHMIPIOBaHI MapaMeTpu, Koe(illieHT CyMapHOTO HaJUTH-
IIKY MOBITPSI, 3aKOH YIIPABIiHHS, Perpeciiia MoIeb.

. 3. bi6miorp.: 3 Ha3By.

YK 621.577

Paouenxo A.M., Bysnix A.l. Enepro3zaomamkyoqnii
€K0JIOTiYHO 0e3Me4yHHUil CyIHOBHUH KOHAULIOHEpP Ha
0a3i 1u3esnbreneparopa // AianiifHO-KOCMIYHA TEXHIKa
i rexromorist. — 2008. — Ne 10 (57). — C. 118-122.
[IpoananizoBana MOUITBHICTH 3aCTOCYBaHHS KOHIHIIi-
oHepa Ha 0a3i TypOoaeTaHIEepPHOT XOIOIMIEHOI MaIlIn-

universal wave energy source, correlation of the wave
processes GSR and sunbeams, the Jukovsky-Fletner
vehicle, force of Magnus.

Fig. 3. Ref.: 15 items.

UDC 629.5:621.4

Tkach M. To the choiche parametrs of options GT
power plant, using alternativ fuels resources // Aero-
space technic and technology. — 2008. — Ne 10 (57). —
P. 112-114.

The results of definition effective efficiency GT power
plant using alternate fuel resources (AFR) are adduced.
Is shown, that at a technological level GT UGT15000 a
range of change the efficiency of GT power plant will
make 0,27 ... 0,32. The presence of combinations of
parameters of the technological process of obtaining of
fuel and degree of recompression GT is detected, in
which the maximum efficiency of installation is
reached. The obtained dependences are represented as
isoparametrs of curves. The possibility of implementa-
tion of GT power plant with use of extremely secon-
dary power resources of GT for obtaining fuel from
AFR is shown.

Key words: performance, alternate fuel, GT power
plant.

Fig. 1. Ref.: 5 items.

UDC 621.7:519.63:536.21

Tonov D., Melnikova N. Deterioration influence of
engines main units characteristics on ultimate ex-
cess air factor in afterburner combustion chamber
/I Aerospace technic and technology. — 2008. — Ne 10
(57). - P. 115-117.

Problem of adjustment modern engines is reducing to
questions which are connected to optimal controlling
its numerous operation factors, providing best aircraft
performance and economic parameters at the time of
flight working conditions. With the help of full-
nonlinear dynamic model of engine, shown deteriora-
tion influence of engines main units characteristics
onstream on value of ultimate excess air factor. Shown
that if not take into consideration deterioration units
characteristics at the controlling, then during work en-
gines thrust deflects from its rating value. On the basis
of findings was represented method of ultimate excess
air factor calculation by.

Key words: afterburner chamber, regular- measurand,
ultimate excess air factor, control law, computational
procedure, regression model.

Fig. 3. Ref.: 3 items.

UDC 621.577

Radchenko A., Buznik A. Energy saving and ecologi-
cally safe marine conditioner on the base of diesel
generator // Aerospace technic and technology. —
2008. —Ne 10 (57). — P. 118-122.

The expediency of application of conditioner on the base
of turboexpander refrigeration machine, using the surplus

ABUALIMOHHO-KOCMUYECKASI TEXHUKA U TEXHOJIOT M, 2008, Ne 10 (57)



AHHOTALIHHU 243

HH, IO INPalio€ HAa HAUIMIIKY HAJIyBHOI'O IIOBITPS
MMOHAJ, HOTO KiNBbKiCTh, HEOOXigHY IUII HAIAyBy AW3E-
niB. Hapuimok Ha{yBHOTO TOBITPST YTBOPIOETHCS IIPU
HaBaHTa)XEHHAX au3eniB moHax 50 % 1 3aBAsSKU BHCO-
Kill e()eKTHBHOCTI OJIep>KaHi HUIIXOM TpaHchopMariii
ICHYIOUMX CHUCTEM OXOJIOJKEHHs HaJlyBHOTO IOBITpPS
CcyAaHOBHX nu3elniB. [lokazaHa JOLIIBHICTh 3aCTOCYBaH-
HS TAKMX KOHAMIIOHEPIB [UIsl OAEpIKaHH MTPiCHOT BOAU
Koro4osi ciioBa: nusensreneparop, KOHIMLIOHED, TYp-
OoneraHjiep, MOBITPsIHA XOJIOAUIbHA MallMHA, HAJTyB-
HE TIOBITPAL.

In. 4. Bibmiorp.: 7 Ha3B.

YK 621.577

Paouenxo P.M., Cupoma O.A., Konosanos /].B., Pao-
yenxo M.l TenjJoBUKOPUCTOBYIOUYI CHCTEMH O0XO0JI0-
JKeHHs1 IUKJIOBOro moBiTpsi cynnoBux JIB3 na 6asi
€;KeKTOPHOI Ta adcopOuiiiHOi X0I0AUILHUX MALIUH //
ABlaniiiHo-KoCcMiYHa TexHika 1 TexHosoris. — 2008. —
Ne 10 (57). — C. 123-127.

BukoHaHo aHaIi3 e()eKTUBHOCTI OXOJIOKCHHS ITHKIIOBO-
TO TOBiTpsl cynHOBHX /B3 eXeKTOpHOI Ta BojoaMiad-
HOI0 a0COPOLIIfHOI0 XOJOAMIFPHUMH MAaIlHHAMH, 110 BHU-
KOPHCTOBYIOTh TEIUIOTY BiXimgHMX Ta3iB. Po3paxoBaHi
XapaKTEePUCTUKN TEIUIOBUKOPUCTOBYFOUHX CHCTEM OXO-
JIOJDKEHHS TIOBITPS: MUTOMI TEIJIOBI HAaBaHTA)KCHHS Ha
TeHepaTop Mapy HU3BKOKUIUITIOTO0 poOOIOro Tijia BHUCO-
KOTO THCKY, BHIIAPHHUK-TIOBITPOOXOJIOKYBaY, 3MEHIIICH-
Hsl Temneparypu noBitps Ha Bxoxi JIB3. IlokaszaHo, mio
3aCTOCYBaHHS €KEKTOPHOI TEIUIOBHKOPHUCTOBYIOUOI Ma-
IIMHE 3a0e3leuye 3HIKEHHS TEMIEPaTypH IMKIOBOTO
mosiTpst Ha 20...40 °C i migumenns KK/ cynoux /B3
Ha 1...2 %. 3anpornoHoBaHi CXEMHI PIlIEHHS TEIUIOBHKO-
PHCTOBYIOUUX CHCTEM OXOJIOKEHHSI TIOBITPSL.

KiouoBi cioBa: yrumizarisi, BiOXigHi Tra3d, OUKIOBE
TIOBITPSI, €KEKTOPHA XOJOAWIbHA MalTuHa, BojgoaMiad-
Ha abcopOIifiHa XonoIuIbHa MallIMHA, HU3bKOKUIIISIE
poboUYe TiJIO, TEIUIOBHI KOSDILIEHT.

L. 4. Bibmiorp.: 2 Ha3BH.

YK 621.577

Paovenko H.H., Kpacumvwuxose E.A. Ocobdennoctu
NPUMEHEeHUS TeNJIONCNOIb3YIOIMX BOT0AMMHAYHBIX
a0COpPOLMOHHBIX XOJOAWIBHBIX MAIIMH JJ OXJIAK-
JeHUs UKJI0BOro Bo3ayxa cyaoBsix JABC // Asmarm-
OHHO-KOCMHYECKasi TeXHWKa W TexHonormsi. — 2008. —
Ne 10 (57). — C. 128-131.

Boimmonses aHamm3 3(P(EKTHBHOCTH OXJIAXICHHS LHAKIIO-
BOro Bo3ayxa cymoBeix JIBC BomoammmpauHOi aGcopOmm-
OHHOH XOJIOAWJIBHOW MAIlMHOM, WCIIOJB3YIOLIEH TEIIOTy
YXOISIMX Ta30B. PaccunTaHbl ee SHEPreTHYECKUE XapaK-
TEPUCTHKH: TEIUIOBOH KO3(D(DHIMEHT, yCIbHbIC TEIIOBBIC
Harpy3KH Ha TeHEPaTOP-KUTATHIIHHIK BRICOKOTO JIABJICHHS,
HCTIAPUTEITH-BO3TyX00XJIAIUTEIh, YMCHBIIICHAE TeMIIepa-
Typbl Bo3nyxa Ha Bxoze JIBC. TTokazano, 4to npuMeHeHne
a0COpOIMOHHOI XONOAMIIBHON MAIIMHBI C PEKyIepaTHB-
HBIM TEIUIOOOMEHHHUKOM OOCCIICUMBAET CHIDKEHHE TEMITE-
patypsl mmkioBoro Bo3ayxa Ha 40...60 °C u moBbIIeHNE
KITJ cynosex JIBC Ha 2...3 %., uto B 1,5 pa3a Gomnbliie 1o
CpaBHEHHIO C MPOCTOH cxeMol 6e3 TeTI000MEHHHKA.

charge air exceeding the amount of air needed for scav-
enging diesel engines has been analyzed. The surplus
charge air exists at power loads upon diesel engines ex-
ceeding 50 % of the engine full load and due to high effi-
ciency of modern turbochargers. The schemes of air con-
ditioning systems, developed by transforming the existing
charge air cooling systems for marine diesel engines are
proposed. The expediency of application of such condi-
tioners for producing fresh water has been shown.

Key words: diesel generator, conditioner, turboexpan-
der, air cooling machine, charge air.

Fig. 4. Ref.: 7 items.

UDC 621.577

Radchenko R., Sirota A., Konovalov D., Radchenko N.
Waste heat recovery systems for cooling of cyclic air
of marine ICE on the base of ejector and aqua-
ammonia refrigeration machines // Aerospace tech-
nic and technology. —2008. — Ne 10 (57). — P. 123-127.

The effectiveness of cooling of cyclic air of marine
ICE by ejector and aqua-ammonia refrigeration
machines, recovering the heat of exhaust gases has
been analyzed. The characteristics of waste heat
recovery systems for cooling of air: specific heat loads
on the generator of high pressure low temperature
boiling working fluid vapour, evaporator-air cooler,
decrease in the temperature of air at the inlet of ICE
were calculated. It was shown, that the application of
gjector waste heat recovery refrigeration machine
provides reducing the temperature of cyclic air by
20...40 °C and increasing the efficiency of marine ICE
by 1...2%. The schemes of waste heat recovery
systems for cooling of air have been proposed.

Key words: utilization, exhaust gases, cyclic air,
waste heat recovery ejector refrigeration machine,
aqua-ammonia refrigeration machine, low temperature
boiling working fluid, heat coefficient.

Fig. 4. Ref.: 2 items.

UDC 621.577

Radchenko N., Krasilschikov E. Peculiarities of appli-
cation of waste heat recovery aqua-ammonia refrig-
eration machines for cooling of cyclic air in marine
ICE // Aerospace technic and technology. — 2008. —
Ne 10 (57). — P. 128-131.

The effectiveness of cooling of cyclic air in marine ICE
by aqua-ammonia absorption refrigeration machine,
recovering the heat of exhaust gases has been analyzed.
Its energetic characteristics: heat coefficient, specific
heat loads on the generator-boiler of high pressure,
evaporator-air cooler, decrease in the temperature of air
at the inlet of ICE were calculated. It was shown, that
the application of absorption refrigeration machine
with recuperative heat exchanger provides reducing the
temperature of cyclic air by 40...60 °C and increasing
the efficiency of marine ICE by 2...3 %, that in 1,5
times more than for simple schema without heat
exchanger.

ABUALIMOHHO-KOCMUYECKASI TEXHUKA U TEXHOJIOT M, 2008, Ne 10 (57)



244 AHHOTALIHHU

KitoueBble cjioBa: [BUrareib BHYTPEHHETO CrOpPaHUSI,
YTIIA3ALIs, YXOIIIHe Ta3bl, BOJOAMMHUAYHas a0copOu-
OHHas1 XOJIOJWJIbHAS MaIlIMHA, TEIIOBOH KO DHITEHT.
Wn. 5. bubnuorp.: 3 HanM.

YK 621.452.3.03:621.822.6

Kosesa FO.B., Hikimin C.B., ITwenuynux C.I1. IIpo pi-
IIEeHHS TENJIOBOi 3ajJ]a4yi CTOCOBHO 3BMYAiiHUX Ta
riopuaHuX NiMMNHUKIB KOYEHHS1 ra3oTypOiHHUX
JOBUTYHIB // ABiamiiHO-KOCMiYHA TEXHiKa 1 TEXHOJIO-
rist. —2008. — Ne 10 (57). — C. 132-135.

Po3risHyTI IpoGIIeMu, 3yMOBIICHI HAIPYKEHICTIO TETIIO-
BOTO PEXHMY POOOTH OTIOp POTOPIB ra30TypOIHHUX JBH-
TyHiB. 3allpONOHOBAHO IIiIXiJ 0 ONHCY TEIUIOBHX IIPO-
1IECiB, II0 MalOTh MICIC B MigIIMIHUKAX KoueHHs I TJI,
3aCHOBaHHMH Ha CyMICHOMY pillleHH] piBHSHb PeliHombca,
€Heprii Ta TEeIUIONPOBIJHOCTI 3 ypaxXyBaHHSM BHUKOpPHC-
TaHHSI TIOBITPSHO-MACIISIHOT CYMIIITi Ta BIAMOBIIHOT 3MiHA
TerIo(hi3NIHNX BIIACTUBOCTEH MacTHIBHOI pimuHU. [lo-
CTaBjeHa 3ajaya CTBOPEHHS IH)KEHEpHOI METOJUKH
PO3paxyHKy TEIUIOBOTO PEXHMY IiIIUIHUKIB KOYSHHS
I'TH, BUrOTOBNEHNX 3 3BHYAHHHUX Ta/a00 KepaMidHUX
JeTaneil OpH  PI3HUX  yMOBax 3MallyBaHHs 3
BUKOPHCTAHHSIM  JIAHUX, L0 OJICPXKaHi EKCIIepUMEHTa-
Komouogi cioBa: omopa ['T/I, Termosa 3amada, riOpua-
HUN Ta KepaMiuyHM{ TMiINIUITHAK KOYEHHS, TOBITPSHO-
MacIIsHa CyMilll, ilPKeHepHa METOIUKa.

Inn. 1. Biomiorp.: 8 Ha3B.

YK 621.43.057.2:662.756.3

Cemenos B.I, Amamace A.l, Cemenosa-Kyniwi B.B.,
Pyoauenko C.B. OniHka BINIMBY CKJIaJy NAJIHBa Ha
€KOHOMIYHI MOKA3ZHMKH Au3eJd // AsiamiiiHo-KOCMIYHA
TexHika 1 TexHomoris. — 2008. — Ne 10 (57). — C. 136-139.
Po3rnsHyTO pO3paxyHKOBO-CKCIIEPUMEHTAIBHIA TIi-
X1/ 010 OWIHKM BIUTMBY CKIany OiHapHOI cymimm am-
3€JbHOTO Ta 0i0AN3ENBHOTO MaluB Ha €KOHOMIYHI MO-
Ka3HMKH BUXOPOKaMepHOTo Ju3eis. B sikocTi oCHOBHO-
ro OLIHOYHOI'0 MapaMeTpa NPUHHATO epeKTHUBHUI KO-
edimieHT KOPUCHOI [ii, OCKIJIbKH PO3IIISIAETHCS €KO-
HOMIYHICTb JIBUI'YHA NIPY pOOOTI HA MajMBax 3 pi3HUMHU
3HAYEHHSMU HIKYOI TEIUIOTH 3ropsHHA. Haseneno
pe3yiIbTaTh PO3PAXyHKOBOTO JOCIHIMKEHHS BIUIUBY
Koeoimienta eh)eKTUBHOIO TEIUIOBUAUICHHS Ha IOKa3-
HUKH LUKy Ju3erst. BcTaHoBIeHO, 110 3 MiABUILECHHAM
KOHIICHTpAIlii 0i0MU3eBHOr0 HajuBa y OIHApHIA Cy-
MIIII 3 AU3EIbHUM HaJTUBOM, KOS(DIIlIEHT e(PEeKTHBHOTO
TerutoBuaUICHHS Ta epexTrBHui KK migBUIITyOTHCS.
HaBeneno pesysibTaTé CIIBCTABJICHHS PO3PaXyHKOBHX
Ta EKCIIEPUMEHTAJIBHUX IMOKa3HUKIB poOOTH JBHTYHA
Ha YHACTOMY ITU3EIBHOMY TaluBi Ta OiHapHIA cymimri
JU3ETIbHOTO MaaKuBa 3 010U3ENbHIM.

Kirouosi cjioBa: Oiogu3enbHe NaIUBO, IU3EIbHE Ia-
JIMBO, OiHapHa CcyMilll, Koe(ilieHT epeKTUBHOrO TeTl-
nosuainenss, epexrusanii KK/I.

Tab6m. 2. Inn. 3. bibniorp.: 7 Ha3B.

YK 621.432
IInaxoecvkuii B.B., Jlinbkos O.FO. AHani3 e)eKTHBHOCTI
3aCTOCYBaHHSI TIOPIIHIB 3 KOPYHAOBMM IIapoM [UIsi

Key words: internal combustion engine, utilization,
exhaust gases, aqua-ammonia absorption refrigeration
machine, air cooling, heat coefficient

Fig. 5. Ref.: 3 items.

UDC 621.452.3.03:621.822.6

Koveza Y., Nikitin S., Pshenichnikh S. About the de-
cision of a thermal problem with reference to usual
And to hybrid rolling bearings of turbine engines //
Aecrospace technic and technology. — 2008. -
Ne 10 (57). — P. 132-135.

The problems caused by intensity of a thermal operat-
ing mode of turbine engine rotor supports are consid-
ered. The approach to the description of the thermal
processes proceeding in turbine engine rolling bear-
ings, based on the joint decision of the equations of
Reynolds, energy and heat conductivity in view of use
of an air-oil mix and respective alteration heat proper-
ties of a lubricant liquid is offered. A task in view of
creation of an engineering technique of calculation of a
bearing thermal mode, the made from usual and-or
ceramic details under various conditions of greasing
with use experimental by the received data.

Key words: turbine engine support, a thermal problem,
the hybrid and ceramic rolling bearing, an air-oil mix, an
engineering technique.

Fig. 1. Ref.: § items.

UDC 621.43.057.2:662.756.3

Semenov V., Atamas A., Semenova-Kulish V., Rudachenko
S. Estimation of influencing a composition of fuel on
the economic indicators of diesel // Aerospace technic
and technology. — 2008. — Ne 10 (57). — P. 136-139.

A computation-experimental approach to estimation of
influencing a composition of binary mixture of diesel
and biodiesel fuels on the economic indicators of diesel
with indirect injection are considered. As a basic pa-
rameter for estimate an effective efficiency is accepted,
for an engine economy during work on fuels with the
different values of low warmth of combustion is con-
sidered. Results of computation research of influencing
a coefficient of effective heat release on the diesel cy-
cle indexes are led. It is set, that with the rise of con-
centration of biodiesel fuel in the binary mixture with
the diesel fuel, coefficient of effective heat release and
effective efficiency rise. Results of comparison of
computation and experimental indexes of engine work
on the clean diesel fuel and binary mixture of diesel
fuel with biodiesel are led.

Key words: biodiesel fuel, diesel fuel, binary mixture,
coefficient of effective heat release, effective effi-
ciency.

Tabl. 2. Fig. 3. Ref.: 7 items.

UDC 621.432
Shpakovsky V., Linkov O. The analysis of efficiency of
application of pistons with corundum layer for de-
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3HHKEHHS] BUTPATH NAJUBa // ABialliifHO-KOCMIYHA TEX-
Hika i Texnonoris. — 2008. — Ne 10 (57). — C. 140-144.
Hapeneno pe3ymnbTaTtél ¥ aHami3 IOCIHIIKEHb ITOKA3HHKIB
MTAJIMBHOI €KOHOMIUHOCTI JBuryHa MeM3-245, ykomrure-
KTOBAHOI'O l'IOpIJ_IHHMl/I 3 KOpyHIlOBI/IM HOBerHeBI/IM ia-
POM 1 IBUTI'YHA CEpiHHOT KOMIUIEKTALlI] Ha PEeXHMAax XO0JI0-
CTOTO XOJy ¥ Ha YaCTKOBUX HABaHTAXKEHHsX. Takox po3-
TJISIA€THCS BIDIMB TOBIIIMHH KOPYHIOBOTO IIapy Ha MOKa-
3HUKH POOOTH BUTYHA. Bin3HavuaeThCs MONIIIIICHHS TEX-
HIKO-€KOHOMIYHHX ITOKA3HHKIB JIBUT'YHA, YKOMIUICKTOBA-
HOTO MOPITHAMH 3 KOPYHIOBHUM IIIAPOM, IO BiOYBa€THCS
y BChOMY Jiaria30Hi HaBaHTa)KeHb i 0COOIMBO MOMITHE Ha
YAaCTKOBHX PEXHMaX, III0 € BKIIMBUM ISl JBUT'YHA TPaH-
CTHIOPTHOTO MPU3HAYEHHS

Ku104oBi cjoBa: OBUTyH 3 iCKPOBHM 3allaIOBaHHAM,
HOpLIeHb, KOPYH]l, €KOHOMIYHICTh, BHTpara MaJuBa,
XapaKTEPUCTHKH, TEMITEpaTypa.

L. 7. Biomiorp.: 8 Ha3B.

YK 621.452.33-585:621.833

Ananvee B.M., Hogixkos O.C., Haiixun O.I., /lopo-
¢ees B.JI., Kanenesuu O.JI1. 3acTocyBaHHS 3y0UaTHX
nepenady 3 HeCHMETPUYHMMH 3y0'siIMH B peayKTOpi
TBJI // AsiamiiiHo-KOCMiYHA TEXHIKa 1 TEXHOJIOTISA. —
2008. —Ne 10 (57). — C. 145-149.

VY crarTi NpUBOASTHCS BIIOMOCTI PO PO3pOOKY peayKTopa
3 HECUMETPHYHUMH MPOQIISIMH 3y0OiB 1711 TypOOTBHHTOBO-
ro rasorypoinHoro jeuryna TB7-117C (Pocist), Bukopwc-
ToByBaHoro Ha jitaky 1JI-114. 3acrocyBanHst HecuMeTpUd-
HUX 3yOIB JIO3BOJISE TONIMIIATH SIKICHI TMOKa3HUKU (KYyT
3auerUIeHHs], KOoeillieHT MepeKpUTTA 1 iH.) poboyoi cTopo-
HH 3y0a 3a paxyHOK HepoOouoi. [Ipu mpoekTyBaHHi 3yOda-
THX TIepesiad 3 HeCUMETPHYHAMU 3yO0aMi BHKOPHCTOBYBA-
BCSL METOZI TIPSIMOTO TIPOEKTYBAHHS, TIPH SIKOMY CIIOYATKy
BHOHMPAIOTHCA MTapaMeTpr 3yOuaTHX repenad 3 HeoOXiqHu-
MU SIKICHIMH TIOKa3HUKaMH, a TOTIM PO3pOOIISTIOTECS Ta-
pameTpu KOHTYpY, 1O IpoBOAUTh. Takuii miaxia o npoe-
KTyBaHHs 3a0e3Ieuye ITiBUILEHHs HeCy4oi 3/IaTHOCTI 3y-
OuyaTux mepenay, 3HWKCHHsS JUHAMIYHHX HABAHTaXKEHb 1
BiOpoaktuBHOCTI, 30unbmIeHHsT KK/ 1 pecypcy peaykropa.
Kiro4oBi ciioBa: nitak, TypOOrBUHTOBHI ABHTYH, pe-
JYKTOp, 3y0uari Kojieca, mapamMeTpu, BUTOTOBIICHHS.
Tabmn. 3. . 7. Bibmiorp.: 7 Ha3B.

YK 629.179.13

Enigpanoe C.B., Illesuenko M.B. Po3podka ajaropur-
My ¢opMyBaHHA 6AraTope:KMMHOI MoJei ra3oryp-
OiHHOTO JBUTyHa B IPOCTOPi cTaHIiB Ha 0a3i mouar-
KOBOi HeJIiHiliHOI Monei // ABialiiiHO-KOCMIYHa TeXHi-
ka 1 TexHouorist. —2008. — Ne 10 (57). — C. 150-155.
PosrasHyta npobnema ¢opmyBaHHs aeKkBaTHOI OaraTo-
PEeXMMHOI KBa3UIIHIHHOI MHAMIYHOI MOzeNi Ta30TypOiH-
HOT'O JBUT'YHA JIBOKOHTYPHOTO JIBOXBAJIBHOTO 3 (hopcax-
HOIO KaMepOI0 3rOpsIHHS 1 KaMeporo 3MirreHHst. [ 3a0e-
crieueHHs i 0e3MepepBHOCTI 3alPOIIOHOBAHO IIEPEBECTH
MOJIETTb y TIPOCTOpPi CTaHIB, OTPUMaHy IILIIXOM JIiHEapH-
3arii HeNMiHIHHOI Y Psiai XapaKTepHUX TOYOK MEPEXiTHOTO
Tporecy, B MOJENb y BHUIJLIIIL IepefaBalbHUX (YHKIIIH.
EnemenTty Takoi Moziei, KOJKEH 3 SIKHX MOKa3ye CIUTbHUN
BIUTUB €JIEMEHTIB MOJICJ Y MPOCTOPI CTaHIB Ha IPOILIEC,

crease of a fuel rate / Aerospace technic and tech-
nology. — 2008. — Ne 10 (57). — P. 140-144.

Instances results and the analysis of researches of pa-
rameters of fuel profitability of propeller MeMz-245
completed with pistons with corundum by a superfi-
cial layer and the engine of the serial complete equip-
ment on no-load conditions and on partial loadings.
Also effect of thickness corundum layer on parameters
of work of the engine is observed. The technical-and-
economic indexes of the engine completed with pis-
tons with corundum layer, an event in all a range of
loadings and especially appreciable on partial regimes
that is important for the engine of transport means is
noted.

Key words: the spark-ignition engine, the piston,
corundum, profitability, a fuel rate, characteristics,
temperature.

Fig. 7. Ref.: 8 items.

UDC 621.452.33-585:621.833

Ananiev V., Novikov A., Paikin A., Dorofeyev V., Kape-
levich A. Application of gears with asymmetric teeth
in turboprop engine gearbox // Aerospace technic and
technology. —2008. — Ne 10 (57). — P. 145-149.

This paper describes the research, development of the
gearbox with asymmetric tooth profiles for the TV7-
117S turboprop engine, which is used in the Russian
airplane IL-114. Application of the asymmetric teeth
allows improving the gear parameters (pressure angle,
contact ratio, etc.) for the drive flanks by some degrad-
ing of those parameters for the coast flanks. The gears
with asymmetric teeth are designed by the Direct Gear
Design method, which firstly defines the gear parame-
ters that then define the tooling racks parameters. This
design approach provides the increased load capacity
of the gears, the reduced dynamic load and vibrations,
and the increased gear efficiency and life.

Key words: airplane, turboprop engine, gearbox,
gears, parameters, manufacture.

Tabl. 3. Fig. 7. Ref.: 7 items.

UDC 629.179.13

Yepifanov S., Shevchenko M. Development of the gen-
eration algorithm full-mode turbojet engine state-
space model based on the initial nonlinear model //
Aerospace technic and technology. — 2008. — Ne 10
(57). — P. 150-155.

The problem of the two-spool turbofan engine with
afterburner and mixing chamber sufficient full-mode
quasi-linear dynamic model creation has been consid-
ered. For supporting its continuity the converting of the
state-space model, that have been got by linearization
of the nonlinear model in a few typical points of the
transition process, in transfer functions model has been
offered. Elements of the transfer functions model, each
of that shows state-space model elements joint action
on process, are approximated by exponential functions
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aIPOKCHMOBAaHI €KCIIOHESHIIIATbHUMHA (PYHKIISIMA 9acTOTH
o0epTaHHS POTOpa BHCOKOTO THCKY Ha Oe3(opca)xHuX
peKUMaxX Ta IUIOMIMHMA COIUIa - Ha ¢opcaxHux. IloTim
BHUKOHAHO 3BOPOTHE MEPETBOPEHHS MOZENI Y IPOCTOpI
CTaHiB. 3aJIeXKHICTh MapaMeTpiB MOZEII BiJ| MOJBOTHUX
YMOB OITMCaHa 3a JOMOMOTrOK Teopii momioHocTi. Jlis
JOCHipKeHHs TMHaMiuHnX BractuBoctedd ['T]l 3anmpormo-
HOBAHO Ta JOCITI/PKEHO arOpuT™M (pOpMYBaHHS CIIpOLIIE-
HOT MOJIEJIl peaJIbHOTO Yacy i3 HeNHIHHIX MOJENeH.
Kio4oBi cioBa: ra3oTypOiHHUMIA IBHUIYH, JiHIHHA aU-
HaMi4Ha MOJIEJIb, MOJIENb Y MIPOCTOPi CTaHiB, MOJEIb Y
BHUTILAII TepeNaBaibHUX (QYHKIIH, ampoKCHMAIlis Ta-
paMeTpiB MO, TEOPis ra30AMHAMIYHOI MOAIOHOCTI.
. 4. bi6miorp.: 8 Ha3B.

YK 621.452.33: 519.876.5

Eniganos C.B., 3enencoxuii P.JI. MoneToBaHHS TUHA-
MiKH Typ0OBAJIBLHOIO IBUTYHA B CKJIAJi CHJIOBOI yCTa-
HOBKHM JITaJIBHOTO amaparty // ABsiariiiHO-KocMiuHa
TexHika i TexHonorist. — 2008. — Ne 10 (57). — C. 156-161.
PosrnsiHyTO N1Ba METOIM (hOpMYBaHHS CIIPOIIEHOI MaTe-
MaTHYHOI MO TypOOBAIBEHOTO OBUTYHA Y CKIAml CH-
JOBOI YCTaHOBKM JIITAIBHOTO amapaTy: aBTOHOMHHI
razoreHeparop 3 cuctemoro CT-P-B i aBToHOMHHMI 1BH-
ryH 3 cucremoro P-B. [lani Mozeni MOXXyTs OyTH BHKO-
pHCTaHI Ha HaIiBHATYpPHOMY CTEHI IPHU BUIPOOYBaHHI
CHCTEM aBTOMAaTHUYHOrO KepyBaHHsA. [IpuBeneHi anropu-
TMH BHpILIEHb KOXXHOTO MeToxy. OTprMaHi nepexiaHi
HPOLIECH MO JIBOX METO/ax 1 MOPIBHSHI 3 pe3yJIbTaTaMu
MOJEJIFOBAHH 110 HEJIIHIMHINA MaTeMaTUYHIi MOel
Kio4oBi ciioBa: TypOOrBHHTOBHUI JIBUTYH, T'a30reHe-
parop, AMHaMi4Ha MOJENb, ABTOHOMHHUH JABUTYH, CHC-
TeMa peAyKTOpP-TBUHT.

In. 5. Bibmiorp.: 3 Ha3BH.

YK 621.452.3:629.8.036

besyenuii C.B., Enigpanos C.B., Cyxositi C.I. Kouryp
KEPYBAHHSl 4acTOTOI0 00epTaHHS BUILHOI TypOiHHM
TypooBansHoro I'T/l // ABiauiiiHo-KocMiYHa TeXHIKa i
texHouorist. —2008. — Ne 10 (57). — C. 162-164.
PosrisiHyTa y3aranbHeHa CTPYKTYpHa cXema KOHTYpPY
KepyBaHHS 4acToTor0 o0epTanHs BitbHOI TypOinn CAK
TypOOBaNBHOTO aBiallifHOTO JABHIYHA, 3aIlPOIIOHOBAaHA
MaTeMaTh4Ha MOJIeNIb KOHTYpPY KepyBaHHs. JleTanbHO
PO3IJISIHYTH alrOPUTM KEepPyBaHHA KOHTYpPOM IOCTa-
YaHHS TaMBa, MaTeMaTHYHA MOJEIIb Hacoca-103yBaya,
anroput™ (HOpMyBaHHS TPUBAJIOCTI KEPYIOUOTO iMITy-
JIBCY CTPYyMy. 3ampOIOHOBAHO y 3aKOHI KepyBaHHS
ypaxoByBaTH KOMIICHCYIOUil BIUIMB IO KyTy YCTaHOB-
KM TBUHTA, BU3HAYEHI palliOHAJIbHI 3HAYEHHS MPOTIOp-
IHOTO Ta iHTerpaJbHOro kKoedilieHTtiB. Pe3yibpraTti
MOTyTh OyTH BHKOpHCTOBYBaHI mpu po3pobui CAK
BEPTOJITHUX Ta JITAKOBUX TYpOOBAJIBHHMX JBUTYHIB, a
TaKOX JJONOMDKHHUX CHJIOBUX YCTaHOBOK.

KouoBi cioBa: TypOoBanbHUIT aBialliiHUM JBUTYH,
BUTbHa TypOiHA, KOHTYp YIIPaBIiHHS YacTOTOKO o0ep-
TaHHs, AITOPUTM YIPABIiHHA BUTPATOIO IaJMBa, Ha-
COC-103aTOp, IMIYJIBC CTPYMy, WO YIPAaBIAE, KPOK
I'BHHTA.

In. 1. Bi6miorp.: 2 Ha3BM.

of high-pressure rotor rotation speed on no augmented
modes and as functions of nozzle sectional area on
augmented modes. After approximation an inverse
conversion to state-space model has been done. The
dependence of the model characteristics from the flight
conditions has been decrypted with similarity theory.
So, for researching of the turbojet engines dynamic
properties the simplified real-time model creation from
nonlinear models algorithm has been offered and re-
searched.

Key words: turbojet engine, linear dynamic model,
state-space model, transfer functions model, approxi-
mation of model parameters, similarity theory.

Fig. 4. Ref.: § items.

UDC 621.452.33: 519.876.5

Yepifanov S., Zelenskiy R. Design of dynamics of tur-
boshaft engine in composition the power-plant of
aircraft // Aerospace technic and technology. — 2008.
—Ne 10 (57). — P. 156-161.

Two methods of forming of the simplified mathematical
model of turbo shaft engine in composition of the aircraft
power-plant are considered: autonomous gas generator
with the system Free turbine-Gearbox-Propeller and
autonomous engine with the system Gearbox-Propeller.
These models can be used on a semi-natural test-bed at
the test of the automatic control systems. The algorithms
of every method are resulted. Transients are got on two
methods and compared to the results obtained using
nonlinear mathematical model. As acting factors fuel con-
sumption and angle of propeller blades are considered.
Key words: propeller turbine, gas generator, dynamic
model, autonomous engine, the system is a gear-propeller.
Fig. 5. Ref.: 3 items.

UDC 621.452.3:629.8.036

Bezugliy S., Yepifanov S., Sukhovey S. Control loop of
the turboshaft engine free turbine rotation speed //
Aerospace technic and technology. — 2008. — Ne 10
(57). — P. 162-164.

The generalized block diagram of a control loop of
the free turbine rotational speed of a turboshaft aero-
engine surveyed, the mathematical model of a con-
trol loop is offered. In details surveyed the control
algorithm of fuel expenditure, the mathematical
model of a pump-metering device, the algorithm of
calculation a duration of controlling impulse of a
current. It is offered in a control law to allow for
compensatory effect on a propeller installation an-
gle, the rational values of proportional and integral
coefficients are defined. The outcomes can be used
at development of helicopter and aircraft turboshaft
and turboprop engines, and also supplementary
power plants.

Key words: propeller turbine, urboshaft aviation
engine, free turbine, contour of management frequency
of rotation, algorithm of management the expense of
fuel, pump-metering device, managing impulse of cur-
rent, step of screw.

Fig. 1. Ref.: 2 items.
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YK 629.735.015:533.6.013.43

Hluppun 5.M. TIpo Moae0OBaHHsI KOJIMBaHb ITHEBMA-
THKIB i THEBMOKOIICHUX MaiuH// ABialiiiHO-KOoCMivHa
TexHika i TexHomorist. — 2008. — Ne 10 (57). — C. 165-168.
Po3risHyTi nUTaHHS MaTeMaTHYHOTO MOJENTIOBAHHS KO-
JIUBaHb IMHEBMATHKA 1 TTHEBMOKOJICHOI MAIMHK B I[LJIO-
My. BUKOPHCTOBYIOTBCS IIPOCTI aHATITHYHI MO TTHEB-
MarTHKa, [0 NPUBOIATHCS 10 U(EepPEHLIATEHOTO PIBHSH-
Hi 1-ro mopsiaky (cucteMH 1-ro HOPSIKY); pe3yibTaTd
MaTeMaTHYHOTO0 MOJIEIIOBAHHS IPH KYTOBUX (KpY4eHHS) 1
MOTIEPEYHUX KOJMBAHHSX 3ICTABIICHI 3 EKCIIEPHUMEHTAITb-
HUMH 1 TEOPETUYHUMH JAHUMH, OTPUMAHUMH Ha OCHOBI
KOHTHHYaJIbHOIMOJIETI «cTpyHa». [loscHenmii edekr 3a-
JIGKHOCTI BIIACHOI YacTOTH MOMEPEYHHX KOJIMBAHb OIIOPH
maci JliTaka Bil IBUAKOCTI Horo mpoOikku. 3poOieHi
3ayBa)KEHHSI MPO BUKOPHCTAHHS Mojesiell IHEeBMAaTHKIiB
TPY BUBYCHHI KOJIMBAHb THEBMOKOJIICHAX MAIIIHH.
Kurwu4ogi cjoBa: maTtemaTHYHE MOJCIIIOBAHHS, ITHEB-
MAaTHK, [THEBMOKOJIiICHA MAIIMHA, MOJICb «CTPYHAY.

In. 5. Bibmiorp.: 7 Ha3B.

YK 621.165

Bopuwancoxkui K.M. OcodauBocTi peecTpauii 3a 1o-
TMOMOT0K JUCKPETHO-(A30BOr0 METOAY KOJHBAHL
JIONATOK Ta BAJONPOBOIY NMPHU MePeXiTHUX PeruMax
poboTu TypGoarperary // ABiaiiifHO-KOCMi4Ha TEXHIKa i
texHoorist. — 2008. — Ne 10 (57). — C. 169-173.
Po3riisiHyTO BIUTMB HECTAOLIBHOCTI KYTOBOI IIBHAKOCTI
POTOpY HOTYXHOT MapoBoi TYpOIHM HA TOYHICTH PEECT-
paitii KOJMBaHb POOOYMX JIOATOK 32 JOTIOMOTOO JIUC-
KpEeTHO-(a30BOro METOIy. PekoMeHI0BaHO 3MIHY METO-
JWMKA BUMIpIB, 110 JO3BOJSE INJBHUIIUTH iX TOYHICTB.
[okazaHo, 0 3a AOTIOMOTOI0 AATYHKIB, SKi KOHTPOIFO-
OTh BiOpamiifHUil CcTaH JIOMATOK, MOXKHA OJHOYAaCHO
OTPUMATH I[IHHY iH(POPMAIIFO PO KOHKPETHI KPyTHIIBHI
KOJIMBaHHs BajionpoBoxay. Lls meroamka Moxe OyTu
e(eKTMBHO BUKOpPHCTaHA MPH BU3HAYEHHI 3a JIOMOMO-
TOI0 TUCKPETHO-(a30BOr0 METOAY BiOpaIlifHOrO CTaHy
JIOIIATOK Ta POTOPIB MOTYKHUX NMApPOBHX TypOiH, HANPH-
KJIaa npu CKI/lﬂaHHi HaBaHTaXCHHA.

KurodoBi ciioBa: konuBaHHs, TypOiHa, Jomatrka, po-
TOp, TATYUK, KOHTPOITb, TUCKPETHO-(Pa30BHI METO/I.

1. 5. bibmiorp.: 3 Ha3BH.

YK 534:629.7.036

Muxaiinos O.J1, Ilocaoosa O.JI. BuauBaHHS po3Tanry-
BaHHs1 BiOponeperBoproBavie Ha craropi TP/l Ha
e()eKTUBHICTh NIATHOCTHMKHM ABTOKOJMBAHb BeHTHJIS-
TOpa y peXuMi peaibHOro 4acy // ABialiiHo-KocMivHa
TexHika i TexHonorist. — 2008. — Ne 10 (57). — C. 174-178.
BusHaunuM (hakTOpoM CydacHOT Ta HAIIWHOT JiarHOCTH-
K (rarrepy poOOYHX JIONATOK BEHTUIISITOPA aBialiifHo-
ro I'T/] € piBeHb IOCHIPKYEMOTO CUTHAITY, SIKHU PEECT-
pye BiOponepeTBoproBad, BCTAHOBJICHUH Ha Kopmyci. Y
CTaTTi PO3MJBIIAIOTHCS PE3YNbTaTH BiOporpadyBaHHS
TP/ Ha pi3HHX pekuMax HOro poOOTH BENHUKOKO Killb-
KICTIO BiOpONEpeTBOPIOBAUiB, PO3TAIIOBAHUX Y PI3HUX
MICIIIX KOpITyca KOMIIpecopa HU3bKOTO THCKy. Berano-
BJCHA 3aJCKHICTh 1H(OPMATHBHOCTI TIarHOCTHYHOTO
CHTHAJTy BUHMKHEHHS (iarTepy poOOUYMX JIONATOK BEH-

UDC 629.735.015:533.6.013.43

Shifrin B. About the modellingn of vibrations of tire
and tire-vehicle / Aerospace technic and technology. —
2008. —Ne 10 (57). — P. 165-168.

The questions of mathematical modelling of vibrations
of tire and tire-vehicle are considered on the whole.
The simple analytical models of tire, led to differential
equalization of 1th order, are utillized (systems of 1th
order); the results of mathematical design at angular
(turning) and transversal vibrations are confronted with
experimental and theoretical information, got on the
basis of continuum model «string». The effect of de-
pendence of eigenfrequency of transversal vibrations of
support of undercarriage of airplane is explained from
speed of his run. Done remark about the use of models
of tire at the study of vibrations of tire-vehicle.

Key words: mathematical modelling, tire, tire-vehicle,
model is «stringy.

Fig. 5. Ref.: 7 items.

UDC 621.165

Borishanskiy K. Peculiarities of registration of the
blades and shafting vibration under transient
modes of turbine operation by means of discrete
phase method // Aerospace technic and technology. —
2008. —Ne 10 (57). — P. 169-173.

Influence of turbine rotor speed fluctuations on the
accuracy of blades vibrations measurement by means
of discrete phase method are discussed. Modifications
of method are suggested increasing the accuracy of
measurement. Possibilities of obtaining additional im-
portant data on the torsion vibration of shafting by
means of discrete phase method gauges are presented.
The described method can be effectively used for
monitoring vibratory condition of blades and rotor of
the high-powered steam turbines by means of discrete-
phase method, for instance at load reset events.

Key words: vibration, turbine, blade, rotor, gauge,
control, discrete-phase method.

Fig. 5. Ref.: 3 items.

UDC 534:629.7.036

Mihailov A., Posadova O. Vibration transducers ar-
rangement influence on stator bypass turbojet en-
gine on efficiency of diagnostics of self-oscillations
of the fan in a real time // Aerospace technic and tech-
nology. — 2008. — Ne 10 (57). — P. 174-178.

Level of the diagnosed signal registered by a vibration
transducer, established on a casing is the determining
factor of timely and reliable diagnostics of flutter of fan
rotor blades of aviation GTE. This paper presents the
results of vibration monitoring of bypass turbojet en-
gine on various modes of its activity are considered by
the vibration transducers disposed in various places of
a low-pressure compressor casing. The relation level of
information of a diagnostic signal about the moment of
occurrence of a flutter of fan rotor blades from the lo-
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TUIIATOpA Bif MiICH pO3TAallyBaHHA Ta Opi€HTAIil
BiOponepeTBOproBada. Bu3HaueHuit MexaHi3M mepena-
BaHHS SHEePrii KOJMBaHb Ha KOPIIYC KOMIIpECOpa HH3b-
KOTO THCKY, fIK i 4ac ¢arrepy poO04oro Komeca, TaK
1 mpu BiOpawii Biji HEPIBHOBArW pOTODY.

Kunro4uoBi ciioBa: ra3oTypOiHHUMI IBUTYH, JIONIaTKa BEH-
TUIIATOPA, ABTOKOJMBAHHS, BIOpPOAIarHOCTHKA, BiOpO-
TIepeTBOPIOBaY.

Tabmn. 1. In. 3. bi6miorp.: 5 Ha3B.

YK 539.3:620.178

AHcvko JLJL, Bypay HI., Coninka FO.B. JliarHOCTHKA
TpillMHM BAJTy 3a piBHeM HeqiHiliHocTI BiOpanii npu
cyOrapMoHiYHMX pe3oHaHcax // ABiaiiiHO-KOCMIYHA
TexHika i TexHonorist. — 2008. — Ne 10 (57). — C. 179-183.
Po3srnsaaroTbesi MOXKIIMBOCTI 3aCTOCYBaHHS BiOpaliiiHUX
METOJIIB JUTs JIarHOCTUKH TpinmH BajiB poropis ['TJ] Ha
HeCTalliOHapHUX pexuMax ekcrutyarauii. [Tonepeuna
TPILMHA BTy MOJIEIIOEThCS (PYHKIIEIO «IMXaHHSD», 3Mi-
HIOBaHHS YKOPCTKOCTI BaJly 3aJISXKUTb BiJl B3AaEMHOI Opi€H-
Tawii nepepisy 3 TPILIMHOIO Ta 00JIACTEH PO3TATY-CTUCKY.
MogemoeThCs MPUCKOPEHNI 00SPTOBHII PyX MOIIKOHKE-
Horo Bamy. J[I MiarHOCTHKH TPIIIMHA TPOTIOHYETHCS
BHUKOPHCTATH PiBHI HE JIHIHHOCTI BiOpamii mpu cyorapmo-
HIYHMX pe30HaHCax mopsiakiB 1/2 Ta 1/3. mokaszaHo, mio
piBHI HENMHIMHOCTI BiOparii 3anexarth Bill OopieHTaIlii Ie-
pepizy 3 TPIIIMHOIO 10 BiTHOMIEHHIO 10 00JacTeil po3Ts-
I'y-CTHCKY Ta BiJ] Opi€HTallil He30aIaHCOBaHOT MacH.
KurouoBi cioBa: BiOpauiiiHa fiarHocTrka, TpillMHA Ba-
JIy, HECTal[IOHAPHUI PEKUM, CyOrapMOHIYHHUI pPE30OHAHC.
In. 6. Bibmiorp.: 4 Ha3BU.

YK 621.45.01

bepescnoii B.IO., [leemapvos O./]., Kyoin M.M., Casenvo-
e8¢ O.J]. BUKOPHCTaHHSI CYYaCHHX METOMIB aHATi3y
HeCTAIOHAPHUX CUTHAJIB IS TOCJIIIKeHHs1 BiOpauii
I'T na mepexinHux peskuMax // ApiariiHO-KOCMiYHA
TexHika i TexHomorist. — 2008. — Ne 10 (57). — C. 184-187.
Buxopucranus koMOiHallii Oe3mepepBHOTO BEHBIET-
HepEeTBOPEHHS, MepeTBOpeHHs1 ['abopa Ta crieKTpasib-
HOTO aHaJli3y CUTHAIIB JaTYUKIB THCKY 1 akcelepome-
TPIB CIIPOCTHJIO IHTEPIPETALII0 Pe3yJbTaTiB BUMipIO-
BaHb Ha nepexiguux pexumax ['T/l. KomOinamis me-
perBopeHHs1 ['abopa 1 BelBieT-TIepeTBOPEHHS J103BO-
Jsi€ 3HAYHO CIPOCTUTH aHalli3 HeCTalliOHAPHUX CHT-
HaJiB, BUKOPUCTAHHS KEIICTPAIFHOTO aHANi3y Haxae
MOJXKITUBICTB BiJICIITH JOJATKOBY MOPIIiO HETOTPiOHOT
inpopmauii. Kernctp B cy4acHiit inTepnperaiii po3y-
Mi€ThCS SIK 3BOPOTHE MepeTBopeHHs Dyp'e norapug-
MIigHOTO CIIEKTpY.

KarouoBi ciioBa: r1a30oTypOiHHHMI JBHUTYH, BHOpO-
AKyCTHYHA JIarHOCTHKA, OE3MepepBHOIO BEWBIIET- Iepe-
TBOpEHH, IIepeTBOpeHHs ['abopa, KercTpaiabHUI aHaJIi3.
. 11. BiGumiorp.: 4 Ha3Bu.

YIK 621.516+621.791: 620.4

Kproxos U, Jleonmwves C.A., Amaan P11, Mowrukos A.B.
TexniuHa aiarHOCTHKA i BiIHOB/IIOBAJILHMI PEMOHT
HarHiTa4iB mpupoaHoro rasy // ABsiamiiiHO-KOCMIYHA
TexHika 1 TexHosorist. —2008. — Ne 10 (57). — C. 188-191.

cation and orientation of the vibration transducers is
established. The transmission of oscillations energy at
a low-pressure compressor casing is determined at an
impeller flutter, and vibration from a rotor unbalance.
Key words: gas turbine engine, turbofan rotor blades,
flutter, vibration monitoring, vibration transducers.
Tabl. 1.Fig. 3. Ref.: 5 items.

UDC 539.3:620.178

latsko L., Bouraou N., Sopilka Yu. Diagnosis of the
shaft crack by level of the vibration non-linearity at
subharmonic resonances // Aecrospace technic and
technology. — 2008. — Ne 10 (57). — P. 179-183.

The possibilities of the vibration methods are consid-
ered for diagnosis of the cracks of GTE shafts at the
unsteady modes. The model of the transverse crack is a
function of “breathing”, the changing of the rotor rigid-
ity depends on cross location of crack section and
stress-strain area of shaft. The accelerated rotation of
the shaft with failure is simulated. The proposed
method of crack diagnosis is based on usage of the
levels of vibration non-linearity at subharmonic reso-
nances of order 1/2 and 1/3. It is demonstrated that
vibration non-linearity levels depend on cross location
of crack section and stress-strain area of shaft and dis-
balance orientation.

Key words: vibration diagnosis, shaft crack, unsteady
mode, subharmonic resonance.

Fig. 6. Ref.: 4 items.

UDC 621.45.01

Berezhnoy V., Degtyarov O., KudinM., Saveliev O.
Application of up-to-date methods for analysis non-
stationary signals in studying vibrations of gas tur-
bin engine at transient states // Aerospace technic and
technology. — 2008. — Ne 10 (57). — P. 184-187.
Combined application of continuous wavelet trans-
formation, Gabor-transformation and cepstral analysis
of pressure gages signals and accelerometers signals
permitted to simplify interpretation of measuring re-
sults at transient states of gas turbine engine. Combi-
nation of Gabor-transformation and wavelet transfor-
mation permits to simplify significantly analysis of
non-stationary signals; application of cepstral analysis
ensures possibility to sift out auxiliary portion of un-
necessary information. Cepstr in up-to-date interpre-
tation is considered to be Fourier inversion for loga-
rithm spectre.

Key words: gas turbine engine, vibroacoustic diagnos-
tics, continuous wavelet transformation, Gabor-
transformation, cepstral analysis.

Fig. 11. Ref.: 4 items.

UDC 621.516+621.791: 620.4

Kryukov I, Leontiev S., Atayan R. Moshnikov A. Techni-
cal diagnostics and regenerative repair of supercharg-
ers of natural gas // Aerospace technic and technology. —
2008.—Ne 10 (57). — P. 188-191.
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B nmaHmii wac HampamroBaHHS CTaIliOHAPHUX Ta30BUX
TypOiH Ha MariCTpaJbHHX Ta30MpOBOJAaX B OLIBLIOCTI
BunaakiB nepesunrye 100000 4. ITpobrema mpomgoBkeH-
Hs IX pecypcy CTa€ akTyalbHOX. PO3IisnaroThCs NUTaH-
Hsl, 3B'3aHI 13 3aCTOCYBAaHHSM HEPYHHYIOUMX METO[IB
KOHTPOJIIO TPH BiJHOBHOMY PEMOHTI JIMTHX KOPITYCIB
HarHiTa4iB MPUPOJHOTO Ta3y, L0 eKCIUIyaTyHOThCS Ha
MaricTpajJbHUX Ta3onpoBojax. Po3rsiHyTi ocoGmmBocTi
SIKICHOTO PEMOHTY KOPITYCiB 3 OCOOJIMBO KPYIHUMH Jie-
(ekTamMu B yMOBaxX KoMIlpecopHux cranuii. [Ipu pemo-
HTI KOpIYCIB HarHiTa4iB METOIIOM €JIEKTPO3BapIOBAHHS
HEOOXi/THe TIPOBEICHHA IMPOKOBYBAHHS BalliB 3BapHUX
mapiB 3a JOMOMOTol0 enekTpoMosioTka. e HeobximHo
JUIS 3HATTS 3AJIMILKOBOI 3BapIOBAJIbHOI HAIIPYTH.
Ki1r04oBi ci10Ba: KOopmyc HarHiTaya, AiarHOCTa, CTPYK-
Typa MeTajy, MPOAOBXKEHHS PeCcypcy, BIIHOBHHU pe-
MOHT, €JIEKTPO3BaPIOBAHHSI.

L. 2. Bioiorp.: 4 Ha3BH.

YK 621.43.004.62

Jlobooa L1, Tpain Ameckya K. Inentudikanis 3a-
OpyAHEHHSI KOMIIpecopa MO JaHMM eKcIUTyaTamii
I'T/1 // AsiamiiiHO-KOCMiYHa TEXHIKa 1 TEXHOJOTiL. —
2008. —Ne 10 (57). — C. 192-199.

[pu BusBnenHi nedexris I'T/] 3a3Buuail BUKOPUCTOBY-
eThes knacudikaris gedexTiB Ha ocHOBI Moaenei. Ta-
ka kinacudikallis He € Qy)Ke TOYHOIO 3aBJASKU MOMHUII-
KaM MOJENIOBaHHs. Y TpENCTaBJIeHI CTaTTi po3ris-
JIAI0ThCSI MOXJIMBICTh CTBOPEHHsI Kilacy nedekTiB Ha
ocHOBI peanbHux aanHux ['TJI, ski MicTATh UMKIM 3a-
OpyIHEHb Ta MPOMHUBAHb KoMIpecopa. [Ipomec dpopmy-
BaHHS KJacy 3a0pyIHEHHS IO PEATbHUM JaHWM, II0
PO3TIANAETHCS, 3MIMCHIOEThCA Y BIUMIpi BIAXUIICHb BH-
MIpIOBaHHUX ITapaMeTpiB. AHaNi3yroun Tpadikd BiIXu-
JICHb JUTA PI3HOMAaHITHHUX IUKIIIB 3a0pyIHEHHS, MU Tij-
TBEpAWIN 11eHTU(IKYBaHHS 3a0pyAHEHHS. 3 METOI0
OTpUMaHHS OiMbII OOTPYHTOBAaHMX BHCHOBKIB aHaIi3
MPOBOJAMBCS U JBOX IPOMUCIOBHX Ta30TypOiHHHMX
YCTaHOBOK Pi3HOMAHITHOTO MPU3HAYCHHS

KurouoBi ciioBa: razorypOiHHMH JBHI'YH, eKcILTyara-
[iiHI JaHi, BIAXWICHHS BUMIPIOEMHX MTapaMeTpiB.
Tabmn. 2. In. 10. Bibmiorp.: 9 Ha3B.

YK 621.396

Kysneyos A.A. UccienoBanue nudgepeHIHaTbHBIX
CBOIiCTB MHUHMBepPCUi 0J10YHO CHMMETPHYHBIX IIH(-
poB AES u ADE // ABHanimoHHO-KOCMHYECKasi TEXHHUKA
u TexHonorust. — 2008. — Ne 10 (57). — C. 200-203.
PaccMoTpeHsI MUHMBEPCHH OJIOYHO-CUMMETPUIHBIX IH(D-
poB: HanMoHaTbHOTO craHgapta mmdposku CIIA AES
(Advanced Encryption Standard) (FIPS - 197) u GnoutHo
cummerpuudoro mmgpa ADE (Algorithm of Dynamic
Encryption) — kxanmupara Ha HalMOHAIBHBIM CTaHAAPT
mmdpoBkr Ykpanssl. Mcciemyrorcss 0cOOGHHOCTH TpO-
BEPKU CTOMKOCTH OJIOUHO CUMMETPUYHBIX MIM(POB K aTa-
KaMm i hepeHIaTFHOTO KPUIITOaHAIN3a TSl YMEHBIIICH-
HBIX MOJeJIeH, METOJIMKA CTAaTUCTHUYECKHX HCCIICAOBAHHUMA
T PepeHIMATBHBIX ~ CBOMCTB  OJOYHO-CHMMETPHIHBIX
mm(ppoB ¥ MPHUBOIITCS PE3YNbTAThl CPABHUTENIBHBIX HC-
crnenoBanuii MuanBepcuii mmdpos AES u ADE.

Now the operating time of stationary gas turbines on
the main gas mains in most cases exceeds 100000 h.
The problem of prolongation of their resource becomes
actual. The questions connected with application of not
destroying quality monitoring at regenerative repair of
cast cases of superchargers of natural gas, maintained
on the main gas mains were considered. Characteristic
damages was analysed. Features of qualitative repair of
cases with especially large defects in conditions of
compressor stations were considered. At repair of cases
of superchargers by a method of electric welding carry-
ing out of machining of platens of welded layers by
means of an electrohammer is necessary. It is necessary
for removal residual pressure of electric welding.

Key words: the case of a supercharger, diagnostics,
structure of metal, prolongation of a resource, regen-
erative repair, electrohammer, electric welding.

Fig. 2. Ref.: 4 items.

UDC 621.43.004.62

Jlobooa UH., Tpaun Amsckya UK. NnenTndpuxanus
3arpsi3HeHHs1 KOMITpeccopa Mo AaHHBIM JKCITyaTa-
nmuu I'TH // ABHAaIIMOHHO-KOCMHUYECKasi TEXHHUKA H
texHogorusa. — 2008. — Ne 10 (57). — C. 192-199.
Ipu BesBeHNn (vaeHTH(HKAIMH) AedekToB I TJ] 00bd-
HO HWCTIONB3yeTcs KiaccuuKarms Ie(eKToB Ha OCHOBE
mogpenedt. Takas KiaccuduKaiws He SBIIETCS OYCHb TOY-
HOI W3-3a OIIMOOK MoJeNupoBaHMs. B mpencrapieHHON
CTaTbe PacCMaTPUBACTCSI BOBMOXKHOCTh CO3JaHMS Kilacca
neeKToB Ha OCHOBE peayibHbIX AaHHbIX ['T/I, comepxa-
IIMX UKL 3arPsI3HEHHI 1 IPOMBIBOK KoMIpeccopa. Pac-
CcMaTpHBaeMBIii Iporiecc (GopMHUpOBaHNs Kilacca 3arpsi3He-
HUS 110 PEATBHBIM JaHHBIM OCYIIECTBISIETCS B MPOCTPAH-
CTBE OTKJIOHEHUH M3MEPSEMBIX MapaMeTpoB. AHAMZUPYSI
rpaKy OTKJIOHEHWH JUISl Pa3iMyHBIX LUKIIOB 3arps3He-
HMSI, MBI TIOATBEPIIN HACHTU(QUIUPYEMOCT 3arpsi3He-
upst. C 1enbro mosydeHns 6ofiee 000CHOBAaHHBIX BHIBOJIOB
AHAJIM3 TPOBOAWICS JUISl ABYX HPOMBIIUIEHHBIX Ta30Typ-
6I/IHHI)IX YCTaHOBOK Pa3JIMIHOro MPUMEHCHMS.

KimroueBble c10Ba: ra3oTypOMHHBIN ABHIaTellb, SKCILTya-
TAIMOHHBIC TaHHBIC, OTKJIOHCHHN U3MEPACMbBIX IapaMETPOB.
Tab6u. 2. M. 10. bubmmorp.: 9 Hanm.

UDC 621.396

Kuznecov A. Research of differential properties mini
versions block symmetric codes of AES and ADE //
Aerospace technic and technology. — 2008. -
Ne 10 (57). — P. 200-203.

The versions of block-symmetric codes are considered
mini: national standard of enciphering of CLUA AES
(Advanced Encryption Standard) (FIPS - 197) and block
symmetric code of ADE (Algorithm of Dynamic
Encryption) — candidate on the national standard of
enciphering of Ukraine. The features of verification of
firmness are explored block symmetric codes to the
attacks of differential cryptographic analysis for the
diminished models. The method of statistical researches
of differential properties is laid out block symmetric
codes and results over of comparative researches mini of
versions of codes of AES and ADE are brought
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KiroueBsbie cj10Ba: anropuT™ OJOYHOW CHMMETPHIHON
mpoBKH, audhepeHIHaIbHbI KpUITOrpaduIecKuit
aHaJM3, MUHUBEPCHH MIH(POB, CTATUCTUIECKUE HCCIIe-
noBanus nuddepeHHaIbHBIX CBOWCTB.

Tab6mn. 1. bubnuorp.: 5 Haum.

YK 656.7: 629.7.072

Pesa A.H., Medseoenko E.H. Kpurepnu Ge3omacHoCcTH
MOJIETOB B MOHUTOPHHIE ABUALMOHHBIX MPOUCHIECTBUIT
(ananuTHyeckmii  0030p) // ABHAIMOHHO-KOCMITYECKAS
TexHuka u TexHonorus. — 2008. — Ne 10 (57). — C. 204-212.
Omnupasich Ha CTATUCTHYECKHE U BEPOSITHOCTHBIE KPUTEPUU
0e30macHOCTH ToJieToB, npemiokenHble ICAO 1 Mexro-
CyJIapCTBEHHBIM aBUAIIMOHHBIM KOMUTETOM, PACCMOTPEHBI
BOINPOCHl MOHUTOPHHIA ABHALMOHHBIX MPOMCIIECTBUNA U
KOHTpPOJIsE (pakTopoB pricka. OmpeneneHbl TpeOOBaHUS K
CHCTEME YTpaBieHHsT 0E30MaCHOCTBIO MOJIETOB, KOTOpas
JIOJDKHA 00ecTieunBaTh BbIABICHHUE (PAKTHUYECKHX W MOTEH-
[UATBHBIX yIPO3 OE30MaCHOCTH, FAPAHTHIO TIPUHSTHS Me-
PONPUSATHIA, HEOOXOAUMBIX Il YMEHBIIEHUs (DAKTOPOB
PHCKa/OMAaCHOCTH W HEMPEPhIBHbI MOHUTOPUHT U PEry-
JSPHYIO OLIEHKY JOCTUTHYTOrO YPOBHsI 0E30MACHOCTH MMO-
neroB. [lpuBeeHbl KOHKpPETHbIE HOPMbI OE30MACHOCTH,
KOTOPBIX JIOJDKHBI TIPUJICPIKUBATHCS U TIOCTOSIHHO YBEJH-
YHBATh IKCILUTYaTAHThI AaBUAIIMOHHON TEXHUKH.

KiroueBble ciioBa: kputepun 0€30MaCHOCTH TOJIETOB,
ABHAI[IOHHBIC POUCIIECTBUS, YEI0BeUECKUil (akTop,
MOHUTOPHHT, CHCTEMa YIIPABJICHUS OE30MaCHOCTHIO.
Puc. 4. bubnuorp.: 23 Haum.

YK (681.3.06 + 681.518.54):622.276

Aunopiiwun M.I1., leymenyes €.0., Ilpoxonenxo O.O.
Jliniiini Tpenau y aiarnocruni 6anancy rasy // Asia-
LIHHO-KOCMIYHA TexHika 1 TexHoioris. — 2008. —
Ne 10 (57). - C. 213-217.

PosrisinaeTsess CTATUCTUYHMH MIAXiA 1O BU3HAYCHHS
HAsSBHOCTI KOPEKIlii Ta TTOXHOKH BUMIpIOBaHHS BUTpA-
TH Ta PO3MOAUICHHS Ta3y y MaricTpajJbHOMY Ta30Ipo-
BOJi. Y HOTO OCHOBi JIGKWUTH aNTOPUTM BUSBICHHSI
O3HAK KOPEKIIii 3a TOTIOMOT0I0 CTATHCTUYHOTO aHATi3y
4yacoBUX psAiB. Po3pobieHo mareMaTHuHy MOJeNb
OanaHcy rasy y marictpaibHOMY ra3omnpoBoji. Hase-
JICHO pe3yJibTaTH JiarHoctyBaHHs juisi “KuiBchkoi cu-
cremu” 1 “ExcroptHoro rasompoBoay” YmpapiiHHS
MaricrpanbHux razonposojis (YMI') “KuiBrpancras”.
Kuro4oBi cjioBa: giarHOCTHKA, BUMiPIOBAaHHS BUTPATH
ra3y, CTATUCTHYHHN aHalli3, 3MiHa 3amacy rasy, 1obosa
BUTpATa ra3y, TpeH, JIiHiifHa perpecis.

Tabm. 1. In. 4. Biomiorp.: 7 Ha3B.

YK 681.324

Kyuyx I''A., Heuaycos C.M. KoHBepreHuisi aBTOHOM-
HHUX TpadikoBUX mpoueciB B MyJIbTHCEPBICHUX Me-
pexkax // ABialiifHO-KOCMIiYHA TEXHiKa 1 TEXHOJIOTis. —
2008. — Ne 10 (57). — C. 218-221.

PosrsiHyTHII MeXaHi3M KOHBEPreHLii aBTOHOMHHUX
TpaMKOBUX MpPOINECIB, 10 (OPMYIOTHCS OKPEMHUMH
ciyxxbamu MynbTucepBicHEX Mepex (MCM). 3ampo-
ITOHOBaHI MaTeMaTHYHI MOJEN KOHBEPIeHIil, SKi BU-
KOPHCTOBYIOTh €()eKTH, IO OTPUMYIOTHCS TpH 00'e€l-

Key words: algorithm of the sectional symmetric
enciphering, differential cryptographic  analysis,
distributing of differences, mini versions of codes,
statistical researches of differential properties.

Tabl. 1. Ref.: § items.

UDC 656.7: 629.7.072

Reva O., Medvedenko O. Flight safety criteria in the
monitoring of aircraft accidents (analytical over-
view) // Aerospace technic and technology. — 2008. —
Ne 10 (57). — P. 204-212.

Grounding on statistical and probabilistic criteria of
flight safety offered ICAO and Interstate Air
Committee, the problems of monitoring of air incidents
and control of risk factors surveyed. The requirements
to a flight safety control system are defined, which one
should provide detection of actual and potential threats
to safety, warranty of acceptance and implementation
of the correction actions indispensable for decrease of
risk and danger factors, and continuous monitoring and
a regular estimation of a reached level of a flight
safety. The concrete standards of safety are adduced, to
which maintaining companies should hold on and
permanently augment. The schemes of safety cycle and
control procedure are represented

Key words: criteria of flight safety, flight incidents,
human factors, pilots, monitoring, risk factor control.
Fig. 4. Ref.: 23 items.

UDC (681.3.06 + 681.518.54):622.276

Andriyshin M., Igumentsev E., Prokopenko E. Linear
trends in diagnostics of gas balance // Aerospace
technic and technology. — 2008. — Ne 10 (57). —
P. 213-217.

The statistical approach to definition of correction and
an charge measurement error and distribution in the gas
main is considered. In basis is the algorithm of reveal-
ing of correction attributes by the statistical analysis of
time numbers lays. The mathematical model of gas
balance in the gas main is developed. Diagnostics re-
sults for two independent gas systems are shown: the
Kiev system and the Export gas main of Department
“UMG “Kievtransgaz”. A basis of results is the devel-
oped model.

Key words: diagnostics, measurement of the gas
charge, the statistical analysis, change of a gas stock,
the daily gas charge, trend, linear regress.

Tabl. 1. Fig. 4. Ref.: 7 items.

UDC 681.324

Kuchuk G., Nechausov S.. Convergence of autonomo-
us traffic processes in networks of multiservices //
Aerospace technic and technology. — 2008. —
Ne 10 (57).— P. 218-221.

The mechanism of convergence of autonomous tpadu-
KOBBIX processes, formed separate services of networks
of multiservices (MSC) is considered . Mathematical
models are offered convergences, which use effects,
got at uniting the single-channel queuing systems. Re-
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HaHHI OJHOKAHAIEHUX CHCTEM MacOBOTO OOCIyTOBY-
BaHHA. Pe3ynbTaTH MOIETIOBAaHHS U aBTOHOMHHX
TpadixoBux mporeciB okpemux ciayx6 MCM npu Be-
JUKOMY 4HCIi 00'€THyBaHHUX CHCTEM abo MpH iX BUCO-
KOMY 3aBaHTKEHHI IOKa3al, II0 MOXXHa TOBOPUTH
PO CHIIbHY B3a€EMOJIiI0 MIXK 00'€IHYBaHMMH Ipolieca-
MH. B pesynbrari nmpoBeseHHX JIOCHTIPKEHb BCTAHOB-
JeHo, mo moxenb Tpadiky MCM, sika 0a3yeTbes Ha
KOHBEPreHIil OAHOKaHAIBHUX CHUCTEM MacoBOTO 00-
ciyroByBanHs Thrna M/M/1/co B GararokaHajibHy CHC-
TEeMy, JOCTaTHBO JOCTOBIPHO BiJoOpakae peasbHi
TpadikoBi mporecy; a OTpUMaHUi Tpadik BOJIOII€ BIIa-
CTHBOCTSIMH JOBIOTPHBAIO] 3aJIE)KHOCTI 1 MacImTabHO1
IHBapiaHTHOCTI, TOOTO Ma€ PpaKTaIbHUHN XapaKTep.
Ki1104o0Bi cjl0Ba: MyIbTHCEPBICHA Mepexa, aBTOHOMHUI
TpahiKoBHii MPOIIeC, KOHBEPIeHIIis, Tpa(ikoBa MOICIIb.
Bibmiorp.: 9 Ha3s.

YK 621.01:629.7.01

Tomawescokuii O.B., Chixcroui I'B. Bukopucranus no-
ciIifoBHOro kpurepilo Banbaa naA  BHABJIEHHS
«po3J1aJHAHb» TEXHOJIOTIYHUX omepauiii / AsiamuiiiHo-
KocMiuHa TexHika 1 Texaojoris. — 2008. — Ne 10 (57). — C.
T23+APforivnHi oreparii, BAKOPHCTOBYBaHI MPH BUTOTOB-
JICHHI aBia/IBUTYHIB, PO3TIIHYTI SIK CTOXAaCTHUYHI JWHAMI-
YHI CHCTEMH 1 IIOCTABJIEHO 3aady MPO BUSBICHHS iX «po-
3nagHaHHsD. [IpUHHATO, 110 CTaH TEXHOJIOTTYHOT omepartii
XapaKTepHU3yIOTh OKa3HUKH SKOCTI TPOJIYKIIii, IO BUITY-
ckaetbesi. [locrapiena 3amada nosisirae B HepeBipLi cTa-
TUCTHYHUX TiMOTE3 MIOJI0 MAPaMETPIB PO3IOJLTY KOHTPO-
JIFOBAHUX MOKA3HUKIB sKOCTi. JIJIsI TepeBipKH TimoTe3
3aIIPONIOHOBAHO BHKOPUCTOBYBATH HOCIHIIOBHHI KpUTe-
piit Banpaa, mo mpuBeno G0 HEOOXiTHOCTI OOYHCIICHHS
KyMyJSITHBHUX CyM Ha KOXXHOMY KpOIl TEpeBipKH.
OtpumaHuii 3arajJbHAA BUpa3 VIS TOAAHKIB KyMyJISTHB-
HOT CyMH, IIO PO3LIMPIOE MOXIIUBOCTI BHKOPHCTaHHS
JIAHOTO KPHUTEPIrO JUIsl BUTIAJIKIB, KOJIM PO3IO/ILT TIOKA3HHU-
Ka sKOCTi BIIMIHHMH Bix HopmaibHoro. Otpumani pe-
3yJIBTaTH CTBOPIOIOTH TEOPETHYHY OCHOBY IUIsI PO3POOKH
METOIIB BISIBIICHHS «PO3JAJTHAHHDY TOYHOCTI TEXHOJIOTI-
YHUX ONepalii i MepCreKTUBHI U BUKOPHUCTAHHS IIPU
JIarHOCTUIIi CTaHy aBia/BUTYHIB.

Kuro4oBi cioBa: aBiagBuryH, 3agada mpo «po3faji-
HaHHS», MOCIIIOBHUI KpuTepiii Banbna, MeTon Kymy-
JISITUBHUX CYM, TEXHOJIOTIYHI omeparii, CTOXacTH4Hi
JMHAMIYHI CUCTEMU.

In. 1. Bibmiorp.: 6 Ha3B.

YK 697.34

Xapumonos FO.M. T1oGynoBa iepapxii npu peKOHCTPYK-
i CKJIAIHUX TeXHIYHMX cHcTeM // ABianiifHO-KOCMiYHA
TexHika 1 rexnonoris. —2008. — Ne 10 (57). — C. 227-230.
Ha ocHOBI po3mIsiHYTHX HAanpsIMKIB JOCITIIKEHb B 00J1ac-
Ti pO3pOOKM TEOPETHMYHUX OCHOB OpraHizallii i yrpasiiH-
HS TIPOEKTAMH PEKOHCTPYKIIii CKJIaIHUX TEXHIYHUX CHC-
TEM 3aIrpONIOHOBaHI Pi3Hi MIX0AH 10 NOOYIOBH iepapxii
PEKOHCTPYKIIii €IIEMEHTIB CHCTEM TEILIOMOCTAYaHHS: TTi/T-
Xin moOyHoBH iepapXiif MO KOMIUIEKCHOMY TOKa3HHUKY
e(eKTHBHOCTI, MIXix MOOYZOBH IO KBa3iqHHAMIYHOMY
CTPYKTYPHO-TIaPaMETPHYHOMY TIOKa3HHKY. 3alpoIoHO-

sults of design for the autonomous traffic processes of
separate services of networks of multiservices at a
large number the united systems or at their high load
showed that can be talked about strong co-operation
between the united processes. It is set as a result of the
conducted researches, that model of traffic of MSC,
which is based on convergence of the single-channel
queuing of type M/M/1/w0 systems ooin the multichan-
nel system, for enough certain represents the real traffic
processes; and the got traffic, at first, possesses prop-
erty of long duration dependence (hyperbolical de-
pendence of basic parameters of the incorporated traf-
fic), and, secondly, — by property of scale invariance,
i.e. has fractal character.

Key words: multiservice network, autonomous traffic
process, convergence, traffic model.

Ref.: 9 items.

UDC 621.01:629.7.01

Tomashevskiy A., Snezhnoy G. Use of successive crite-
rion of Vald’s for finding out «discords» of techno-
logical operations // Aerospace technic and technol-
ogy. —2008. — Ne 10 (57). — P. 222-226.

Technological operations, used for making of aviation
engine, are considered as stochastic dynamic systems
and the problem is set about finding out their «dis-
cordy». It is accepted, that the state of technological
operation is characterized by the indexes of quality of
the produced products. Set the problem consists in veri-
fication of statistical hypotheses in relation to the pa-
rameters of distributing of the controlled indexes of
quality. For verification of hypotheses it is suggested to
use the successive criterion of Val'da, that resulted in
the necessity of calculation of cumulative sums on
every step of verification. Common expression is got
for elements of cumulative sum, extending possibilities
of the use of this criterion for cases, when distributing
of index of quality is different from normal. The got
results provide a theoretical basis for development of
methods of finding out «discord» of exactness of tech-
nological operations and perspective for using for di-
agnostics of the state of aviation engine.

Key words: aviation engine, task about «discordy,
successive criterion of Vald’s, method of cumulative
sums, technological operations, stochastic dynamic
systems.

Fig. 1. Ref.: 6 items.

UDC 697.34

Kharytonov Y. Determination hierarchy at redevelop-
ment of complicated engineering systems // Aerospace
technic and technology. —2008. — Ne 10 (57). — P. 227-230.
On the basis of the observed directions of researches in
the field of development theoretical bases the organiza-
tion and management of project redevelopment of com-
plicated engineering systems various approaches to de-
termination hierarchy at redevelopment units for systems
of a district heating are proposed: the approach of de-
termination of hierarchies on an complex parameter of
efficiency, the determination approach on quasidynamic
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252 AHHOTALIHHU

BaHO MiHIMAKCHHI KpHUTEpiH, sIKUii 3a0e31edye OTpuMaH-
HS MaKCUMAaJIbHO1 €()eKTHBHOCTI CHCTEMH, IO PEKOHCT-
PYIOETBCS, TPH MiHIMyMi 3aJIMIIKy 3alpOIIOHOBAHOTO
pecypcy Ha pekOHCTpyKito. HaBeneHo npukiian 3actocy-
BaHHS 3a3HAYCHOTO KPUTEPIIO MPHU MPOBEIACHHI POOIT 3
PEKOHCTPYKIIii OJTHOTO 3 paloHIB MicTa.

KoarouoBi ciioBa: eHepreruka, yrnpaBlliHHS NPOEKTaMH,
PEKOHCTPYKLIisl, CHCTEMA TETUIONIOCTAYaHHs.

Ta6mn. 1. In. 2. Bibmiorp.: 3 Ha3BH.

YK 658.512.4

Cmane C.M. ImoBipHicHA MoJeNb MpoLecy KOHCTPYK-
TOPCHKO-TEXHOJIOTIYHOI PO3POOKH KOpIycHoOi nerani //
ABianiifHo-KOCMIUHA TexHika 1 TexHomoris. — 2008. —
Ne 10 (57).— C. 231-233.

3anpornoHOBaHUI METOJl PO3PaXyHKYy 4Yacy BHKOHAHHS
KOMIUIEKCY POOIT 3 ypaxXyBaHHSM BIpOTiIHOCTI HOBEp-
HEHHSl Ha 3MIHY TEXHOJIOTIYHHMX MapamerpiB. Bennumna
BIPOTIZIHOCTI TIOBEPHEHHS BH3HAYAETHCS IO PE3YJIbTaTy
CTaTUCTUYHHX CIIOCTEPEXEHb NMPO KUIBKICTh LUKIIB IPH
CTBOPEHHI 1 EKCHEePUMEHTAILHOMY BIJPOOITKY OIHOTO
TEXHOJIOTTYHOTO TIporecy. Pe3ympraT po3paxyHKy Bipo-
TITHOCTI IOBEPHEHHS € MOYATKOBUMH JTAHUMH LTS TTO0Y-
JIOBH CTOXACTHYHOI MEPEXKi 1 MOJAJIBIIOTO il pO3PaXxyHKY.
Po3pobrennii anropuT™ JO3BOJISIE OTPUMATH TiCTOTpamMy
CTAaTHCTUYHOTO PSIy Yacy BHKOHAHHS KOMIUIEKCY pOOiT
KOHCTPYKTOPCHKO-TEXHOJIOTTYHOTO IIPOEKTYBaHHSI.
Karo4oBi ci10Ba: KOHCTPYKTOPCHKO-TEXHOJIOTTYHA PO3-
poOKa, KOpIycHa JeTaib, IMOBIpHICHA MOJICITb.

In. 2. Bibmiorp.: 5 Ha3B.

to a structurally-parametrical performance. The minimax
criterion ensuring obtaining maximum efficiency of re-
developed system at a minimum of the rest available
resource on redevelopment is offered. The example of
application the specified criterion is shown at work on
redevelopment in one of urban district.

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

Tabl. 1. Fig. 2. Ref.: 3 items.

UDC 658.512.4

Smal S. Probabilistic model of designer-techno-
logical development of corps detail process / Aero-
space technic and technology. — 2008. — Ne 10 (57). —
P.231-233.

The method of timing implementation of complex of
works is offered taking into account probability of return
on the change of technological parameters. The size of
probability of return is determined on the result of statisti-
cal supervisions about the amount of cycles at creation
and experimental working off one technological process.
Results of calculation of probability of return are basic
data for the construction of stochastic network and subse-
quent its calculation. The developed algorithm allows to
get the histogram of statistical row of time of implementa-
tion of complex of works of the designer-technological
planning.

Key words: designer-technological development, corps
detail, probabilistic model.

Fig. 2. Ref.: 5 items.

ABUALIMOHHO-KOCMUYECKASI TEXHUKA U TEXHOJIOT M, 2008, Ne 10 (57)





