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CYYACHI ABIALIIMHI TEXHOJOI'Ti

ABTOMATH3ALIA TA EHEPITOE®EKTUBHICTH
HA ABIAILIIHHOMY TPAHCITOPTI

VK 629.735.051:511.6(043.2)

Kapun U.C.
Hayonanvnouii asuayuonnwviii ynusepcumem, Kues

JUATHOCTHUKA COCTOSIHUS BHEIIIHUX OBBOJOB KPbLUIA
CAMOJIETA B ITOJIETE C HICITOJIb30BAHUEM HOHHO-METOYHOM
TEOPUH

MoHHO-METOUHBII METO/I OTHOCHUTCS K KHHEMAaTHIeCKUM .JIBIKeHIEe METKH MOKHO
CYMTaTh MOJIHOCTBIO COBHAJAIOIIUM C JBIMJKCHHUEM OKpPYKAIOIIEH Cpelsl, €Cclad ee
pa3Mephl CyIIEeCTBEHHO MEHBIIE MPOCTPAHCTBEHHOTO MacmTaba TypOyJIeHTHOCTH
[IOTOKA, a €€ IUIOTHOCTb pPaBHa IUIOTHOCTU KOHTpOIMpyeMoil cpensl. BosbmnHCTBO
UCIOJIb3yEMBIX THUIIOB METOK MMEIOT KOHEUHOE BpeMs XXHM3HU, YTO IPOSBIAETCS B
YMEHBIIEHUH KOHLEHTPALUN HEOJHOPOIHOCTH, 0Opa3yrouiel MeTky. [losTomy Bpems, B
Te4eHHe KOTOPOro MeTKa IOJDKHA JOCTUYb 30HBI PETUCTPALUH, OTPAaHMYEHO, HYTO
ompenenser TpeOoBaHUSA K BHIOOpPY paboumx (0a30BBIX) pacCTOSHUA C yYETOM
MHUHUMAJIBHOM CKOpPOCTH IOTOKAa B JMana3oHe M3MepeHHs .AHajau3 CBOMCTB METOK
MIOTOKOB pA3IMYHOTO THMA M H3MEPUTENBHBIX IIpeoOpa3oBarelied Ha WX OCHOBE
MOKa3pIBAa€T, 4YTO IPHMEHUTENFHO K  33j7adaM  HU3MEpeHHs B  Pa3IMIHBIX
9KCIUTyaTallMOHHBIX YCJOBHSX, XapaKTEPHBIM JUIi MHOTMX OOBEKTOB (B TOM YHCIIE
JIeTaTeJIbHBIX anmapatos(JIA)), HauboJee TIEPCIEKTUBHBI HU3MEPUTEIIbHBIE
npeoOpa3oBaTen Ha OCHOBE YHUIIOJISIPHBIX HOHHBIX MeTOK. OHM MPENCTaBIsIOT co00it
JIOKalTbHYI0 00JacTh BO3AYIIHOIO IIOTOKA C  IIOBBIIEHHOM  KOHIEHTpaluei
YHUIIOJSIPHBIX HMOHOB, OOpa3yIoOUIMXCS IyT€M OINpPEAEeICHHOTO 3SHEePreTHYeCKOro
BO3ICUCTBHS Ha MOJIEKYJIBl BO3AYIIHOW cpensl. OCHOBHBIMH — XapaKTEPHBIMHU
0COOEHHOCTSIMH HOHHO-METOYHBIX JIaTUYUKOB SIBIISIIOTCS OTCYTCTBHE BBICTYMAIOIIUX B
MIOTOK 3JIEMEHTOB, BHOCSIIMX MOTPEIIHOCTh M3-3a MCKa)KEHMS MOTOKa, abCOIIOTHOCTH
METOZa U3MEpPEHHs - CKOPOCTb ONpelesieTcs KaK pacCTOsHHE, NPOHJEHHOE HOHHOM
METKOH 3a M3BECTHOE BpeMs, HUUYTOXHAs CTCIEHb 3aBUCHUMOCTU OT IapaMmeTpoB
OKpY’)Kalollled Cpelbl: BIQKHOCTH, TEMIIepaTypbl, AaBieHHs. TakuM o0pa3oM, METoJ
MO3BOJISET MOJTy4YaTh HH(POpMALHUIO OT HEPBUYHOTO Ipeodpa3oBaTensi HEMOCPEACTBEHHO
B YaCTOTHO-BPEMEHHOM JHalla30HE O MOMEHTE, MECTE€ XapakTepe U CTeleHH
MOBpEKACHUS BHEITHUX 00BOJ0B JIA. KpoMe TOro HOHHO-METOYHBIH METO]I MO3BOJIAET
YMEHBIINTh 10 MHHHUMyMa TIOTepH TMIpH Tepenade H 0o0paboTKe NEPBHYHOTO
HH()OPMATHBHOTO CUTHAIA

Hayuynviii pyxosooumens — B.H. Kazax, 0-p mexn. nayk, npogeccop



XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

VK 629.735.33(043.2)
Lnbenxo C.C.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

BIAIOBIJIHICTh CBITJIOTEXHIYHUX XAPAKTEPUCTHUK
ABTOMATHU30BAHUX CBITJJOCUTHAJIBHUX CUCTEM AEPOJIPOMIB
LIUBIJIbHOI ABIALITI

OpnHi€r0 3 JIAHOK y JIAHIOTY 3a0e3nedeHHs] Oe3NeKH Ta PeryJsIpHOCTI IMOJIBbOTIB
HOBITPSIHUX CyIeH € cBiTinocurHaipHa cuctema aepogpomy (CCA). Came CCA e
€IMHUM JDKepenoM BidyanbHOi iHpopMamii s eximaxy I[IC Ha HaiOLIBII
BIJITOBIZJAJIGHOMY €Talli IOJILOTY — €Talll Bi3yalbHOro minoTyBaHHs. bymb-sika CCA
CKJIQIA€ThCSl 3 JBOX IIJICUCTEM: EJISKTPOIIOCTaYaHHs aepOAPOMHHUX BOTHIB Ta CaMHX
aeponpoMHux BorHiB. B cBoro uyepry CCA xapakTepus3ylOTbCs HAsBHICTIO B CHCTEMi
TOTO YH iHIIOTO OOJIAHAHHSA, Ta PO3AUIIETHCS HA: CHCTEMH BOTHIB MaJloi iHTEHCHBHOCTI
(BMI) 3a iHTGHCHBHICTIO, CKJIaJOM, XapaKTEPHUCTHKAMH 1 CXE€MaMH pO3TallyBaHHSI
BOTHIB, NPU3HAYeHI Ul YCTAaHOBKHM Ha 3iiTHO-mocankosiit cmysi (3IIC), obnagnanoi
JUIst 3a0e3MeueHH s Bi3yalbHUX 3aXOiB Ha MOCAJKY 1 MOCaAKy 3a MPUIaJJaMHu; CUCTEMH 3
BOTHAMH BHCOKOI iHTeHcHBHOCTI (BBI), 3a ckimamom, XapakTepHUCTHKaMH i cXxeMamu
po3TamryBaHHS, TpH3HadYeHi s ycraHoBkd Ha 3IIC, obmamHaHOoi i 3abe3medeHHs
TOYHOTO 3aXo[y Ha mocazaky 3a karteropismu I, II i III (BBI - 1, BBI -2 , BBI -3).
3aBnaHHAM JIOCITiIKEHHS SIBJISIOTBCS: CBITJIOTEXHIUHI XapaKTePUCTHKU
cBiTIOCUTHANBHOTO oOmanHanHs migcucteM CCA Ta MOKa3HUKHM HAamiHHOCTI MiACHCTEM
CCA. Ha croromni CCA maroTh IucTaHIiiiHE KepyBaHHS 00JaTHAHHSAM 3 OTPUMAaHHSIM
HeoOXiqHoi cUrHamizarii nmpo poboty cucremu Ta ii OkpeMux eneMeHTiB. HeoOximHuit
o0car amapaTypud JAWCTaHLIHHOTO YIPaBIiHHS CBITJIOCHTHAJBHUM OOJIaHAHHIM
BU3HAYAETHCS VIS KOXKHOTO KOHKPETHOTO aepoApOMY, BUXOJSUH 3i CKJIa[y KEPOBAHOTO
TEXHOJIOT1YHOTO ycTaTKyBaHHA. 3riqHo HT/l amapatypa kepyBaHHS CBITJIOCHTHAJIbHUM
obnanHaHHAM c(hOpPMOBaHAa TAaKUM YHHOM: araparypa IIyHKTIB YIpaBIiHHSA IS
CBITJIOCHTHAJIGHUX 3aCO0IB, KEPOBAaHMX IHCIIETYCpaMH MOCAIKH i PYNIHHS; amapaTtypa
NyHKTIiB YIpPaBIiHHSA JUI1 CBITJIOCHTHAJIBHHX 3ac00iB, KEpOBaHMX IHCIIETYEPOM;
arnaparypa KOHTPOJIbOBaHHUX ITyHKTiB; MHEMOCXEMH - Y TOJIi 30pY JUCIETYEPiB OCAIKH,
pyNiHHS; [aHeni ONEPaTHBHOTO YIpaBIiHHA B IyJNbTaX JUCIETYEPIB IOCAKH,
pymoBaHHs, crapty. HeobOxinna HaniliHicts CCA € OCHOBHOIO YMOBOIO JUIsi BUKOHAHHS
0e3neyHux 1 peryJsipHUX MOJBOTIB HAa €Taml Bi3yalbHOTO INIJIOTYBaHHS B IPOCTUX Ta
CKJIaJHAX METCOYMOBaX Ha aepoJpoMax IHUBiIBbHOI aBiamii. PiBeHp HamilHOCTI
obnanHaHHs, O BXomuTh A0 ckiagy CCA, BU3Ha4ae TepMiHU i 0OCSAT HPOBEICHHS
eKCIUTyaTalifHUX 3aXOMiB 3 MiATPUMAHHS HOrO B Ipame3JaTHOMY CTaHi, IJIAHOBOTO
TEXHIYHOro 0OCIIyrOBYBaHHS i peMOHTY. 3a0e3nedeHHs] He0OXiTHOTO PiBHS HamiHHOCTI
Ta SIKOCTI €JEKTPOCBITIOTEXHIYHHX XapaKTepUCTHK (CIIOXKHMBaHa IOTYXKHICTb,
SICKPaBiCTh, KOJBbOPOBICTh, CHJIA 1 IHTEHCHBHICTH CBITJA, Ta iH.) PErIaMEHTOBAaHO
HU3KOI0 HOPMATHBHO-TE€XHIYHHX JOKYMEHTIB, Ta SBISETHCS HEBiI €MHOIO BHMOTOIO
mono ekcruryararii CCA.

Hayrosuii kepisnux — B.I1. 3axapuenxo, kano. mexw. Hayk, npogecop
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 621.311.1:621.317.727.2(043.2)

Koros .M.
Hayuonanvuwiti asuayuonnwiii ynueepcumem, Kuee

HOBBIINEHUE SHEPTO®®EKTUBHOCTU CUCTEM
SJEKTPOCHABXEHUS 3A CYHET KOMIIEHCAITAA
PEAKTUBHOM MOIIHOCTH

C KaX/IbIM TOJIOM NOTPeOICHHE 3IEKTPOIHEPIUH HACEICHHEM 3HAUYUTENIBHO PACTeT
U CEeTH DJIEKTPOCHAOXKEHHMS, PACCUMTAHHBIE Ha Iepefady MeHbIIell MOIIHOCTH,
CTPaJaloT B TEPBYIO OYepelb, YTO IPHBOAUT K IEPErpeBYy IMPOBOAOB, CTAPEHHUIO
M30JALNH, U KaK CIIEJICTBHE K IOTEPsIM JIEKTPpUUeCKOr sHeprun. HecummeTpus ToxoB
MIPUBOJUT K BO3PACTaHUIO IOTEPb MOIMHOCTH M 3Hepruu B ceTsax Ha 30..50% mno
CPaBHEHHIO C CHMMETPHYHBIM pEKHMOM. B TedeHHe JUIMTENBHOrO BPEMEHH He
yIeNsUIOCh BHUMAaHHE KOMIIGHCAIIMM PEaKTHBHOM MOLIHOCTH B PaclpeAelUTENbHBIX
cerax 0,4 kB. OOBACHAIOCH 3TO T€M, YTO KOMMYHaJIbHO-OBITOBasl Harpys3ka HOCHJIA
HPEUMYIIECTBEHHO aKTUBHBII  XapakTep U3-32 OCOOCHHOCTEl  MCIONB3YeMBIX
9NIEKTPOIPUEMHHKOB. B HacTosIee BpeMs XxapakTep KOMMYHaJIbHO-OBITOBOH Harpy3Ku
KapAMHAJIBHO HM3MEHHJICS B PE3YJIbTaTe IIMPOKOTO PACIpOCTPAHEHHS HOBBIX THIIOB
JIEKTPONIPHEMHUKOB  (MHKPOBOJHOBBIX ~TI€Uelf, KOHIWIHMOHEPOB, MOPO3WILHHAKOB,
JIOMUAHECIEHTHBIX JIaMII, CTHPAIBHBIX U TOCYJOMOEYHBIX MAIHMH, II€PCOHAIBHBIX
KOMITBIOTEPOB M T.J.), HOTPEOJSIONIMX W3 TNHTAIOIIEH CeTH Hapsly C aKTUBHOU
MOIIHOCTBIO TaKXKe M 3HAUMTENIbHYI0 peakTHBHYIO. CyIlecTByeT HECKOJIBKO CIIOCOOOB
CHIDKEHMs] PEaKTHBHOI MOIIHOCTH, OJHAKO IPUMEHEHWE JUII ITHX LeNeil MMEHHO
KOH/ICHCATOPHBIX ~ YCTAHOBOK  NpPEACTaBIsieTcs  HauOojee  IMPENOYTHTEIbHBIM.
KoHzieHCaTOpHBIE YCTAHOBKM HMEIOT Malble IIOTEPH, MPOCTHI B HalaAke WU
9KCIUTyaTallii, UX MOXKHO HOJKIIOYUTH B JH000W Touke anekrpoceTd. C UX MOMOIIBIO
MOXXHO KOMIICHCHPOBaTh IPAKTHYECKH JI000H 00bEM pPEaKTHBHOW MOIIHOCTH.
Hcnionp3oBaHme KOHAGHCATOPHBIX YCTAaHOBOK ITO3BOJISIET: Pa3rPy3UTh MUTAIOMINE THHUN
JIEKTPOIepenaun, TPaHCHOPMATOPBl M PACIpeAeNUTENbHBIE yCTPOHCTBA, CHU3UTH
pacxonsl Ha OIUIATy ODJIEKTPOIHEPIHH, INPH HCIOJIL30BAHUH ONPEEeJICHHOTO THUIIa
YCTAaHOBOK CHHM3UTh YPOBEHb BBHICIINX FapMOHUK, [TOJIABUTH CETEBBIE MIOMEXH, CHU3UThH
HecuMMeTpuio (a3, caenaTth paclpelelHTENbHbIe CeTH 0o0jee HAeKHbIMH |
9KOHOMHMYHBIMH. Ha mpakTuke KO3()QUIMEHT MOIIHOCTH IOCHe KOMIICHCAIUH
Haxonutes B npenenax ot 0,93 1o 0,99, cooTBeTCTBEHHO IPH KOMITEHCALINH PEaKTUBHOM
MOIITHOCTH TOK, TMOTPEOIIIEMBII U3 CETH, CHIKAETCS, B 3aBUCUMOCTH OT cos ¢ Ha 30-50
%, COOTBETCTBEHHO YMEHBIIACTCS HATrpPeB IPOBOASAIINX IIPOBOJOB M CTapeHHE
H30JALNH T.1. BHEIpeHne KOHIEHCATOPHBIX YCTaHOBOK ITOMOXKET M30eKaTh IPOCaaKH
HanpsDKEHHUS Ha JIMHUSAX OJIEKTPOIMTAHWS yNAJCHHBIX IOTpeOHTeNed, MHO3BOJIHUT
YMEHBIINTH pa3Mep OIUIaTHI 3a AJIEKTPOIHEPr IO, 00eCeYnTh MOAauy AIEKTPOIHEPTHU
Mo  Kabemo C  MEHBIIMM  CEYEHMEM, YBEIMYHUTb  CPOK  SKCIUTyaTaluH
3NEKTPOOOOPYIOBAHHS BCIISICTBHE €r0 MEHBIIIEr0 Harpena.

Hayunwiii pyxosooumens — T.A. Mazyp, kano. mexH. HayK, OOYeHm


http://library.kpi.kharkov.ua/scripts/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=5&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=0&S21P03=U=&S21STR=629.735.33%28062%29

XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

VK 681.518.54:621.311(043.2)

Bbenemuubkuii O.B.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

NEPCHEKTHUBU PO3BUTKY HN®POBUX PEECTPATOPIB
ABAPIMHHUX MOJAIN EJEKTPOEHEPTETHYHUX OB'EKTIB

HaiiBaxxnuBimmmy  00'ekTaMu, [0 BU3HAYAKOTh HAMIHHICT, <OKUBYYICTBY 1
eKOHOMIYHICTh €HePrOCHCTeM, € MijncTaHmii. binpmma KUTBKICTh NMPUCTPOIB CKIAITHOTO
peneiinoro 3axucty (P3 ) i xommiekcHol nporuaBapiiiHoi aBTomaTuku (ITA) Bumarae
MOCTIHHOTO KOHTPOJIIO TPAaBUIIBHOCTI iX pOOOTH. AKTyaJbHUM 3aBJaHHSIM Ha TaKUX
MiICTAHIIAX 3alMIIAEThCS IIBUAKUIA aHami3 aBapiiHUX CHTyauil Ha miAcTaHmii Ta
npuiernoi  Mepexi. Jns BUKOHAHHA BHINE3a3HAYCHMX 3aBJaHb, a TaKOX JUIs
00'€KTHBHOTO BH3HAYEHHS TEXHIYHOTO CTaHy OOJagHAHHS eNEKTPOTEXHIYHUX 0O0'€KTIB
IIPOKO BOPOBADKYIOTHCS MNPOrpaMHO-iHGOpPMAIiiiHi TIarHOCTHYHI CHCTEMH Ta
KOMIUTEKCH Ha OCHOBI peecTparopiB aBapiitanx noniit (IIAPMA PII 4.06M, «PEKOH-
066C», SMART-WAMS, Smart-CCIITI, Perina, ARIS, PowerLog PL134, SPIDER, Ta
iH.) OcHOBHI (QyHKIIT TAKHX CUCTEM: JUCTAHILINHHE KePyBaHHsS OCHOBHHMM O0JIaHAHHSIM
CHEPreTHYHOro 00'€eKTa Ta BiJJaJieHe HAJANITYBaHHSA 3axHCTy; 30ip, 0OpoOka Ta
XPOHOJIOTIYHA pEeEecTpallis aHalIoroBoi 1 JUCKpeTHOi iHopmanii mpo poboTy
obnanHaHHs (BKJIIOYAIOYM OCLUIOTPAMH, AaHi BU3HAYCHHS MICIb MOIIKO/KCHHS JiHIl
eNIeKTporepesiad, MOTOYHI YCTaBKM 1 CHUTHANM CHPAIIOBAaHHS MHPHCTPOIB peneiHoro
3aXHMCTy Ta aBTOMATHKH Ta TNPOTHABAPiHHOI aBTOMATHKH); KOHTPOJb i JiarHOCTHKA
rmapaMeTpiB pexxumy poOoTu obnmagHaHHS; (GOpMyBaHHS, ABTOMATHYHE OHOBJIIECHHS,
apxiByBaHHs iH(OpMAaIifHOT 6a31 TaHUX CHCTEMH; KOHTPOJIb NPAaBMILHOCTI BHUKOHAHHS
ONEpaTUBHUX IIePEMHKaHb; BiOOpa)KEHHsS CXeM IiJCTaHIii B peanbHOMY Macmitali
yacy; peecTpalis, 30epeKeHHS Ta Ieperyisii aBapiiHMX 1 HepexiIHUX IPOoLeciB y
BUMJIAZI OCLIMJIOrpaM; Cilyk0a €IMHOrO 4acy; caMOJiarHOCTHKa NPOrPaMHO-TEXHIYHHUX
3aco0iB cucremu. Ha chOropHilIHiii JeHb MPOMOHYIOTHCS ABI CTPYKTYpPH MOOYZOBH
iHpopMamniitHo-giarHocTnaHuX KoMmrutekciB (IJIK): - y Burmsami piBHEBOi CTpYKTypH:
HIWKHI pIBEHb YTBOPIOIOTH PEECTPATOPH AHAJIOTOBHX 1 JUCKPETHUX CHTHAJIB
(KOHTpOJIEpH TPUETHAHHS), PO3NOIiNICH] Ha 00'ekTi. UHCIO peecTpaTopiB BU3ZHAYAETHCS
KIJIBKICTIO aHAJOTOBHX 1 JUCKPETHUX CHUTHANIB, SIKI MiUIATaroTh 00poOI; BepxHiH
piBeHb ckianaerscst 3 [IEOM, Mozema i OnoKy aBTO 3amycCKy; - Y BUINISAL JIOKaJIbHOT
MEpexXi: peecTparopu 00'€ZHAHI B TEXHOJIOTIUHY JIOKAJIbHY MEpexy; iHpopMaris 3
peecTpaTopiB 30UpaeThes Ta 30epiraeThes Ha cepBepi.

IIpore, BmpoBaKeHHsI peectparopiB aBapiiiHux moziid (PAII), mo mo3Bosuio
BUDIMINTHA PsAA TpoOieM, CHPHYMHIIO HEOOXIAHICTh aHamizy BEJIMKOI KiTbKOCTI
iHpOpMaIlii, ska HAIXOJUTh Y BUIIISI OCIMIOTPaM, IO 3HU3MIO 3aTHICTh AUCIIETYEPIB
OIepaTHBHO pearyBaTH Ha IMOPYLICHHS B eHeprocucreMax. ToMy MmojanbIini po3BUTOK
IJIK =a 6a3i PAII noB's13aHO 3 yXOCKOHAJICHHSIM 1 pO3po0KOIO CIienialli3oBaHUX IPOrpaM
JUISL aHAJIi3y JaHUX 3 PEECTPATOPIB EICKTPOCHEPTETHIHHIX 00'€KTIB.

Hayrosuit kepisnux — T.A. Ma3zyp, kano. mexu. Hayk, ooyenm
6



CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 621.313 (043.2)
Yupumneii €.1.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

IMAPAMETPHYHI CITIOCOBHM CTABLIIBAIII TA PET'YJIFOBAHHSA
HMBUJAKOCTI OBEPTIB ACHUHXPOHHOI'O IBUI'YHA

ACHHXPOHHHH IBUT'YH Ma€ CTaTop M POTOP OCOOJIHBOI KOHCTPYKIIi 3 MOXKIIHBICTIO
MapaMeTPUYHOTO PETYJIIOBaHHS. 3ajjada BUPINIYETHCS BHKOHAHHSM POTOpa y BHUIJISAL
JIBOX POTOPIB HAIPECOBaHHMX OJWH Ha OJHOTO, MEPIIUH 3 SKUX BUKOHAHWH y BHUIJISII
MacuBy, a JpyTuil KJIACMYHOI KOHCTPYKIii 3 KOPOTKO3aMKHEHOI OOMOTKOIO,
PO3MILICHHSM MarHiTHOTO HIYHTa Ha BHYTPILIHIA YaCTHHI MarHiTONPOBOAY CTaTopa 3
obmoTkoro mipmarHidyBaHHS. Ctatop 1 (puc.l) mMae Ha BHYTpINIHINH DMITIHIPUIHINA
MOBEPXHi Ma3u 3, B SIKUX YKJIAaIaeThesl Tpuda3Ha oOMOTKa 4 Ta BHYTPIIIHI MarHiTHUN
LIyHT 5 ¢ ma3zamu 6, 7 Ha BHYTPIILIHIN ¥ 30BHIIIHIA IMTIHAPUYHUX TOBEPXHSX.

2 14 13 15 5 1 4 3 896 7

o

Puc. 1. KoncrpykruBHa cxema Puc. 2. Enextpuyna cxema

B ma3ax 6 u 7 po3MilieHa TOpoifganbHa 0OMOTKA MiAMarHidyBaHHsI, sIKa CKJIAJAEThCs
3 1BOX dYacTWH 8, 9, ofHa 3 SKHX 8 OTPHMYy€ EHEeprolocTayaHHs BiJ CHIIOBHX
punpsmistgie 10, puc. 2. CmoBi Bumpsmisiai 10 minkmroueHi Ha Buxinm Omoka
TpanchopmaropiB crpymy 11. gpyra oOMoTka migMarHidyBaHHS 9 OTpUMye
eHeprorocrayaHHs BiJ OJ0Ky perymoBaHHs 12. PoTop aBuryHa 2 BHKOHAaHHWH 3 JBOX
poropiB 13 u 14, HampecoBaHMX OJMH Ha OXHOro. 30BHILIHIK poTop 13, skuil mae
MEHIIIi pajianbHi pO3MipH HiX BHYTpiluHiN 14, BUKOHaHWHA y BUTJISIII MacUBY 31 CTai.
BuyTpimHii poTop 14 3a KOHCTPYKII€IO aHAIOTIYHHN aCHHXPOHHOMY JBUTYHY
3BHYAifHOrO BHMKOHAHHS 3 KOPOTKO3aMKHEeHOI oOMotkoio 15. Ilepepi3 crepxHiB
KOPOTKO3aMKHEHO1 0OMOTKH 15 BHOMpaeTbes TakuM, 00 MPU HOMIHAJIBHOMY PEXUMI
po6oTu IBUTYH MaB MiHIMalbHE KOB3aHHS. EJIeKTpoMarHiTHHH MOMEHT aCHHXPOHHOTO
JIBUTYHA CTBOPIOETHCSI CYMapHOIO Mi€I0 €IEeKTPOMAarHiTHUX MOMEHTIB Bif B3aeMopii
BHUXPOBHX CTPYyMiB B MacuBi 13 1IBHTYHa 1 CTpyMiB B KOpPOTKO3aMKHEeHiH obmotmi 15 3
MarHiTHAM ToJieM MamuHU. [Ipy boMy B JUISHII MajuX KOB3aHb NepeBa)kac MOMEHT,
SAKUH CTBOPIOETHCSI KOPOTKO3aMKHEHOI0 OOMOTKOIO 15, a B IISHII BETUKUX KOB3aHb —
MacuBoM 13. Peamizamist JBOX 3aKOHIB peryIIOBaHHS: 3a 30YPKEHHSIM U 110 BiIXHICHHIO
3a0e3reuye BHCOKY HIBHIKOJIIO 1 MOXIHUBICTh CTa0UTi3aIil IBUAKOCTI 00EpTIB, TPH
3MiHI HABaHTA)XCHHS Ha BAJIy aCHHXPOHHOTO JIBUT'YHa.

Haykoeuii kepisnuk — B.B. Tuxonos, Kano. mexm. HaAyK, 00yeHm
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

VK 621.313(043.2)

IomoraiiGo JI.O.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

ACHUHXPOHHMI T'EHEPATOP 3 NOJABIAHAM CTATOPOM

st crabimizariii 4acToTH Ta PeryaioBaHHS HAMPYTH 3 MIMPOKUM Jiaa30HOM 3MiHH
MIBUIKOCTI OOEpTaHHS ACHMHXPOHHHH TEHEepaTop CKIAJAEThCs 3 cTaTopa sKiil Mae
30BHIIIHIK MarHiTompoBox 1, puc. 1 3 TpudazHOW 00MOTKOIO 4 Ta BHYTPILIHBOTO 3,
SIKAH € 30y THUKOM.

7825619 3 4 1110

rr 4 12

N[

B

[ TN

' | 2 10
A S
Puc. 1. KoHcTpykTHBHA cXeMa Puc. 2. Enextpuuna cxema

BHyTpilHili MarHiTONpoBix Mae [Ba MOPOXXHUCTHX ILUUIIHIPH 3 Ma3aMH, B SKUX
posramioBaHi 6aratodaszna oomoTka 10 Ta oOMoTka migMarHiuyBanus 11. Bararogasna
obmoTka 30ymkeHns 10 migkmodeHa 1o Tpudasnoi 0OMOTKH reHepatopa 4 yepes 010k
perymoBanHs 112, [l perynroBaHHS HampyTd BHKOPHCTOBYETHCS oOMOTKa
MmiaMardidyBaHHs 14, ska OXOIUTIO€ MAarHITHUI WIyHT. POTOp BUKOHYETHCSA y BUIIIAIL
IIBOX TIOPOKHHUCTHUX IIIIHIPIB 5,6 3 pepoMarHiTHOro MaTepiaily Ta Ma€ Ha BHYTPIIIHii
Ta 30BHIIIHIA NMOBEPXHSX Ia3H, B SKMX PO3TAIIOBaHI KOPOTKO3aMKHEHI 0OMOTKH 7,8,
3’eqHaHI MK cO0OI0 3 O/IHI€T CTOPOHN a 3 iHIIOT 3aMKHEHI KiJbISIMU 3aKOpOTKO. Mix
TIOPO’KHUCTUMH IMTIHAPAMH PO3TAIIOBAHUH MOPOXHUCTUH IMIIHAP 9 3 HEMarHITHOIO
craBy. [Ipu oGepranHi potopa 2 3 HOMIHAIBHOO MIBUAKICTIO 00€pTaHHS BinOyBaeThCs
camo30yKeHHs 30y qHuKa 3. 30YAHUK 3 CHUIBHO 3 BHYTPIIIHBOI YaCTHHOIO 5 poTopa
2 sBNIsSE€ aCHHXPOHHY MallMHY, NpANIOYy B pexuMi reHeparopa. Camo30ymkeHHS
3IIACHIOETBCS Yepe3 OJIOK peryiiioBaHHs 12, HalalITOBAaHOTO HAa 4acTOTy Mepexi. [Ipn
LIOMY B KOPOTKO 3aMKHYTiif 0OMOTILI 7 BHYTpIlIHBOI YaCTUHU 5 pOTOpa 2, HABOJUTHCS
enextpopyuriiina cuna (EPC), min niero skoi mpoTikae cTpyMm.

BpaxoBytoun, mo oomoTka 7 3’enHaHa 3 OOMOTKOIO 8, CTpyM, IO HPOTIKaE IO
obMmoTIi 8§ cTBOprOe 00epTOBE MarHiTHe mosie. MarHiTHE MOJe, SIKE CTBOPIOETHCS
oOMoTKOI0 8, mepeTHHAe BUTKK TpHdaszHoi oOMoTkH 4 craropa | Ta iHAYKYIOTH B Hiil
EPC. flxmo obpatu umcio map moirociB TpudazHoi 0OOMOTKH 4, piBHUM YHCITY Tap
nmomociB oomMoTkn 10, To uwacrora EPC B oOMotii 4 piBHa HOMIHANBHIH YacTOTi
Hampyru TreHepaTtopa. [lpm 3MiHI mBHIKOCTI 00epTaHHS poOTOpa 2 TeHeparopa
3MiHIOeThesl dactora EPC B KopoTko3aMKHEHHX 0OMOTKax 7,8 poropa, ame 4acToTa
EPC B TpuasHiit 00MOTII 4 3aIHIIAETHCS HE3MIHHOIO.

Haykosuii kepishuk — B.B. Tuxonos, Kauo. mexH. HaAyK, 00yeHm
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 629.735.064.53(043.2)

Janbko 0.0.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

CUCTEMA CTABLII3ALI HAIIPYTHU ABIALIITHOI'O
CUHXPOHHOI'O TEHEPATOPA 3 IOCTIMHUMHW MATHITAMHA

CyyacHa Mojenp MOOYZOBH OOpTOBOi CHCTEMM €HEPrONOCTadaHHS Ul
nepcneKTuBHUX JIA He € ONTHMaNbHOK, BUMArae iCTOTHUX BUTPAT Ha ii eKCILTyaTario i
BHKJIMKA€ 3HAYHI TPYAHOILI NIpH iHTerpanii 6opToBoro obmagHanas. OxHIM 3 HalOUTBII
MIEPCTIEKTUBHHUX HANPSMIB CTBOPEHHSI KOHKYPEHTOCIIPOMOXKHOTO BITUM3HSHOTO JiTaKa €
nepexif A0 KOHIICMIT JiTaka 3 MOBHICTIO eleKTpU(IiKOBAHUM 00JaqHAHHIM (YMOBHE
HaliMeHyBaHHS - "TIOBHICTIO enekTpuuHui Jitak" abo ITEJT).

Ilin "NOBHICTIO ENEKTPUYHHM JITAKOM'" PpO3YyMIETBCS JHTAaK 3  €IUHOIO
LIEHTPAJII30BAHOI0 CHUCTEMOIO €JIEKTPONOCTayaHHs, 10 3abesnedye BCi eHepreTHyHi
notpebu mitaka. Peamizauisi konuenuii ITEJI no3BoiuTh BHKIIOUMTH (MiHIMi3yBaTH)
LIEHTPaJIi30BaHy TiAPOCHCTEMYy JiTaka 1 IKBiAyBaTH ITHEBMOCHCTEMY 3 BiZOOpOM
TOBITPSI BiJ] aBiaJIBUTYHA.

Ha ITEJI npomnoHyeThcsi BHKOPUCTOBYBATH T'€HEPATOPH 3 IOCTIHHUMHU MarHiTaMu.
Haiikpamie s 1bOTO MigXOISATh BHCOKOKOCPIIMTHBHI IMOCTIHHI MarHiTH. sKi 3HAYHO
3MEHIIYIOTh Bary reHeparopa - Maibke B JBa pa3u. OJHi€ro 3 HaWOUIBII CKIATHUX
mpo0OJieM, IO BHHHUKAIOTh IPH 3aCTOCYBaHHI T'eHEpaTOpiB 3 BUCOKOKOEPIIMTHBHUMHU
MOCTIHHUMH Marditamu. B 3B’s3Ky 3 THM, 110 WIBHIKICTH 00EpTaHHsS BHUXIZHOTO Baly
aBialiffHOrO [BUTYHAa MpPU 3MiHI peXUMY pOOOTH BiJA Ha3eMHHH Maiuii ra3 a0
MaKCHUMaJbHUI 3MIHIOEThCS BIBiUi, BiAMOBITHO Oy/ae 3MiHIOBATHCH 1 BHXiIHA Hampyra
reaepatopa. OCHOBHHM cIIOCOOOM pETYJIIOBaHHS BHUXIJHOI HAaNpyrH CHHXPOHHOTO
TeHepaTopa € 3MiHa BeJIMYMHH MarHiTHOTO IOTOKY, CTBOPIOBAHOTO iHIyKTOpoM. IIpote
B MaIlIMHAX 13 MTOCTIHHUMHU MarHiTaMH TaKU CIIOCiO € CKIagHUM.

Mu NpoHOHYeEMO BHKOPHCTOBYBAaTH CXEMY EJIEKTPOr€HEepaTOpHOI YCTAaHOBKH B
TaKOMY BUIJISZL: TEPLIOIO JIAHKOIO IIi€l CXeMHU € BJacHE I'eHepaTop i KepyrouHuid HUM
iHBepTop. BuxiiHMM mapameTpoM MepuIoi JaHKW € mocTiiiHa Hampyra. [Ipyra naHka -
MepeTBOPIOBAY MOCTIHHOT HANPYTH B BUXiAHY Tpuba3Hy Hampyry 3MiHHoro crpymy. Lli
JaHKA 00'€THaHI MK cO0O00 JIAHKOIO MOCTIHHOTO CTPyMY, IO CKJIamny SIKOTO BXOAWTH
Oarapesi KOHIEHCATOPIB, IO 3TIIA/KYIOTh IMYJbCAII0 CTPYMYy IHBEPTOpa i BUKOHYIOTh
POJIb HaKOIMYyBaJda eHeprii.

Taka crpykTypHa moOyaoBa yCTaHOBKHM JIO3BOJSE 33 PAXyHOK OUIBINOI KITBKOCTI
HE3aJIEKHO pEryjJbOBaHMX IapaMeTpiB 3HU3UTH JMHAMIYHI BHMOTH JI0 KOHTYPIB
CTabimi3alil KOXKHOTO 3 ILUX IapaMeTpiB 1 3a0e3MeulTH BHCOKY SKICTh BHXITHOT
Harmpyrd. OAHOYAacHO 3 LUM Taka CXeMa J03BOJMTh B MOAANBIIOMY 3a0€3MEUHTH
3aCTOCYBaHHS JJAHOTO FeHEepaTopa B SIKOCTI CTapTepa AJIs 3aIlyCKy aBiallifHOro ABUIYHA.

Hayxosuii kepisnux — H./[. Kpacrhowanxa, xano. mexw. Hayk, ooyenm



XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

VK 65.011.3:656.71(042)

Bacnabe MLA.
Hayuonanvnuuii asuayuonnsiii ynugepcumem, Kueg

PEKOH®UI'YPALIMSA YIIPABJIEHUS B ABAPUHOM CUTYALIAA

B Tedyenme mocnmemHWX JECATH JIeT, KaK ITOKa3bIBAaeT IIPOBEACHHBIM aHAIIN3
ABHMAIIMOHHBIX MPOMCINECTBHN, 59% aBHAIIMOHHBIX KaTacTpo() MacCaKUPCKUX CaMOJICTOB
CO CMepTENBHBIM UCXOJIOM ObIIN BBI3BaHBI MOTEPEH! YIPABIAEMOCTH B 1oJIeTe,  emie 33%
— CTONIKHOBEHHEM C 3eMiedl. AHami3 OTYETOB O TPOHCIIECTBUSIX IMOKAa3al, YTO
OOJBIIMHCTBO  BO3HHUKAIONIMX B TII0J€T€ OCOOBIX CHTyalii OBUIM  BBI3BAaHBI
HEUCIIPABHOCTSIMM M OTKa3aMH CHCTeMbl aBToMmaruueckoro ynpamieHus (CAY),
HeOnaronpusTHBIM BO3ACHCTBUEM BHEIIHEH CPEIbl, a TAKXKE U3-3a OIINOOK HKHITaKa.

B ycnoBusx 3HauMTENbHOW HEONPEAETEHHOCTH, BO3HMKAIOUIEH U3-3a BHE3AITHO
BO3HHKAIONINX OTKAa30B OCHOBHEIX 371eMeHTOB CAY ¥ MOBpEXIECHHH BHENIHHX OOBOIOB
nerarenbHoro ammapara (JIA), a Tarke pe3KnX M3MEHEHHI BHEIIHEH Cpefpl, pelIeHue
3a/1a4 BHIOOpA TaKTUKH M CTPATETHMH MPOJODKEHHS IOJIeTa BO3MOXKHO KaK C MOMOIIBIO
9KHNAXa, TaK M IPU HCHONB30BAaHUM BEPOSTHOCTHBIX MOENed, B CBS3H C YeM
(dbopMupyeTcss HEOJHO3HAUHBIA OTBET C Pa3IMYHON CTENEHBI0 YBepeHHOCTH. OmHAaKoO B
000HX CITyJasx TpaJHIHOHHbIE TOIXOABI XapaKTePHBI HEMOIYCTHMO OOJIBIINM BpEeMEHEM
MIPUHATHS PEIICHUH, YTO MOXET NMPUBECTH K HEXEJIAaTeIbHOMY NEpeXOoiy CIIOKUBILEHUCS
CIO)KHOW TOJIETHOM CHUTyalluM B aBapuiiHyl0, a B HEKOTOPbIX Cilydasx Jdaxe B
KaTacTpodmdeckyro. Mcxons u3 BbIlIe CKa3aHHOTO, BOSHUKAST HAyYHAas 3a[a4a, perieHne
KOTOpOH HaIpaBJI€HHO HA BOCCTAHOBJICHHE YIPABISIEMOCTH M ycroifumBoctH JIA B
YCIIOBUSX BHE3aITHOTO BO3HUKHOBEHWsI ocoboit curyammu (OC) B momere Ha OCHOBE
METO/IOB PEKOH(UTYPALMK ¥ HHTEJUIEKTYAIIbHBIX TEXHOIOTHIL.

B 3aBucuMoctH OT 0C000H CHTyallum M €€ pPa3BUTHA B MOJETEe, HPEII0KEHBI
CIEIyIOIIMEe aJNrOPUTMBI HANpaBJICHHBIE HA MPEAOTBPAICHUE €€ MOCIEACTBHMA: -
napaMeTpuieckas peKoH(urypamus, TO eCTb H3MEHEHHe MepeJaTOYHBIX JHCell
perynaTopa; — CTpYKTypHasi peKOH(QUIypalusi — JajJeko He BCerja YAacTcsl yCTPAaHUTh
HeaJleKBaTHOe moBeaeHue JIA 3a cueT KoppeKUuy napaMeTpoB YIpPaBIeHUs U TpeOyeTcst
CTPYKTypHas TOACTPOWKAa TIOA CO3MaBUIYIOCS CHTYall0 B IIOJIETEe, TO €CTh
nepepacipeelicHie yNpaBIeHWS Ha HCIpPaBHbIE YNPABIIONHE MOBEPXHOCTH;—
pekoH¢urypanus obbekta ynpasieHus (JIA) — ecinm cTpykTypHas peKOHGUTyparus
yIpaBJIeHHUs] HE MO3BOJSAET CHU3MUTH IOCIEACTBHE oTKaza/moBpexnaenus CAY JIA To
CIIElyeT MEHATh KOHQUIypanuio OOBEKTOB YMpPaBICHUS;— PEKOH(pUTypanus uenei u
MIPOTPaMMBI TIOJIETA - B CiTydae HEI(PEKTHUBHOCTH MPEABIAYIINX YPOBHEH amanTalui K
CO3/IaBIIIEHCS MTOJETHOW CUTyallid HEOOXOAUMO OIIPEAENUTh HOBOE MHOXECTBO IEJIeH,
JNOCTV)KCHHE KOTOPBIX O0ecrednTb coxpaHeHue JIA ¥ IKku3HM JIOJeH, ITOHMCK
HEOOXOMMOM TUIOIIAIKU M COBEPIICHUS BBIHYKICHHON MTOCAIKH.

[IpuBeneHHBIC aNTOPUTMBI MOKHO OOBEIWHHUTH B MHOTOYPOBHEBYIO CTPYKTYpY, B
BHJIe HA/ICTPOIKH, 00pa3yIomieil HCIIOTHUTENBHBIH YPOBEHD C IIOMOIIBI0 KOOPJHHATHBIX
U ONepaTOPHBIX OOPATHBIX CBsI3eH

Hayunwiii pyxosooumens — /1. 0. Lllesuyx, kano. mexu. nayk, Ooyenm
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

V]IK 681.6:689.7 (043.2)

Taxky C.O.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

CHUHTE3 HEMPOMEPEXEBOI'O PETI'YJISITOPA CUCTEMHA
ABTOMATHUYHOI'O KEPYBAHHSA ABIALIVIHUMUY JBATYHAMHA

Bymemo BBaxarm, mo muHamika ['TJ[ sk oO0'ekta KepyBaHHS OIHCYETHCS
I epeHIiaTbHIM PIBHIHHAM " BXIJ] - BUXiJ" , 3aJaHUM B HESIBHOMY BHTJISI:

-1 . -1 —
gD(yn’yn a"-aysumaum n"'vu)_o’
ne u=u(t) i y=y(t)- BXil Ta BuXil 00'eKkTa AKUH NOCHIKYETBC, m | n -

MAaKCHUMaJbHi TOPSAAKK MOXigHHX 3’ , yf UL BXigHOI Ta BUXIZHOI  3MIHHHX

u(t) i y(1), (m < n).

IoTpibHO MO0y yBaTH aganTHBHUI PETYIATOP B Kiaci HeHpOMepex eBUX CTPYKTYp,
sKknii On 3abe3nedyBaB CTabiNi3aIliI0 PEXUMIB POOOTH OJHOBHMIPHOTO 00'€KTa IpH
norpumanHi BuMor 10 CAK I'T/], o10 cCHHTE3yeThCS 3 MOMKIIMBICTIO aBTOMATUYHOTO (0n-
line) HanmamTyBaHHS MapaMmeTpiB peryisaropa HpH 3MiHI mapaMeTpiB (abo pexuMiB
po6otn) o0'exta. Posrisgarorsest BapianTH MOOYIOBH aJaNTUBHAX HEHPOMeEpEkKEeBUX
perynsaTopis (puc.).

Yeu

Puc. Bapiantu nmo0ynoBu afanTUBHUX HEHPOMEPEKEBHX PEryJISITOPIB

Bumorn, siki noBunHi gotpumysatucst 1o CAK I'T/l:actatu3m (HyJ1b0Ba CTaTH4HA
nmoxu0ka); ¢i3uuHa peamizaiis peryisiTopa; CTIMKICTh Ta 3amaHa sKiCTh MPOLECIB
KepyBaHHS Ha (iKCOBaHIi MHOXHHI M:{Ml’_”,Mr} Ui 00'ekTa KepyBaHHS;

MiHIMaJIbHa CKJIQIHICTh PETYJIATOpPA.

Hayxosuii kepienux — C.B. €nues, kano. mexu. Hayk, Ooyenm
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

YJK 615.6:621.7 (043.2)

3axapuenko H0.A.
Hayionanvnuii asiayitinuil ynieepcumem, Kuis

ONTUMIBALIA AJITOPUTMY KJIOHAJIBHOI'O BIABOPY IITYYHUX
IMYHHUX CUCTEM JJIA PO3B’SI3AHHS 3AJAY CUHTE3Y PO3KJIAJIB
TA PO3IIOALTY PECYPCIB

[linBumeHHss e(QeKTHBHOCTI BUPOOHMYMX MPOLECIB - 3aBJaHHS CKIamHE |
GaraTonnaHoBa. Ii pilleHHs TIOB'S3aHE 3 yAOCKOHAJEHHSM OpraHisauii mpar,
3aCTOCYBaHHSM HAYKOBO OOTPYHTOBaHHX METOMIB YHPABIIHHS BHPOOHUITBOM 1
BIIPOBa/DKEHHAM IHTETPOBAaHMX aBTOMaTh3oBaHMX cucteM ynpasiiHHI (IACY) Ha
OCHOBI IIUPOKOTO BUKOPHCTAHHS Cy4YacHHUX 3ac00iB OOYHCITIOBATIBHOI TEXHIKH 1
OCTaHHIX JJOCATHEHb B 00JIaCTi pO3POOKH MPOrPaMHO-AITOPUTMIYHOTO 3a0€3IeYeHHS.

3aBaHHs] CHHTE3y PO3KJIAiB MOJSIra€e y BHKOHAHHI JESKOi CYKYMHOCTI 3aBIaHb 3
00pOOKM 3aTaHuX MapTiii BUpoOIB 3 BUKOPUCTaHHAM JesIKoi MHOXXHHHM pecypciB. [Ipn
[[bOMY BUXiJHHMH JAaHHMH € BJIACTHUBOCTI 3aBlIaHb, PECYPCiB 1 HAKIaJACHI OOMEKCHHSI.
IMoTpiOHO cKJIacTH ONTHMAJBHUI IUIaH BHUKOHAHHSA pOOIT, SKOMY BIiJIOBiTae
eKCTpeMalbHe 3HAueHHS 3aaHoro Kpurepitoo. LIupokuii cnekTp pi3HUX BHPOOHHYMX
(akTOpiB, IIO BIUIMBAIOTH Ha CMOCIO oOpradizamii BUpOOHUNTBA 1 CHOPMYIHOBAHI
OOMEeXeHHSI 1 KpuTepii ONTHMaIbHOCTI, OOYMOBIIOIOTH HEOOXiTHICTH BHUPIIICHHS
pI3HOMaHITHHX 3aBJaHb IUIAaHYBaHHA. B  SKOCTI MeTOny TMOIIYKY MHOXHHH
aIbTCPHATUBHUX MPAaBUJ IIPONOHYETHCS BUKOPHCTOBYBATU aJTOPUTM KJIOHAJIBHOTO
BiZOOpy MITYYHHX IMYHHHX CHCTEM, SIKi IPEICTaBISIOTH COOOI0 TOTY)XHHI 3aci0
BupimeHHs: NP-ckimagHuX 3aBIaHb IAMCKPETHOI ONTHMI3allii Ta 3ajad CTPYyKTYypHOTO
cuHTe3y. JlaHWil MeTox 3apeKOMeHIyBaB ceOe NMpH BUPIMIEHHI HaHpi3HOMAHITHIIINX
3aBIaHb KOMOIHAaTOPHOTO XapakTepy, 30KpeMa TaKHX, SK BHIAJKOBHH TOIIYK i
ONTHMIi3allisl B CKJIaJIHHUX, IOTaHO 00YMOBICHHUX MIPOCTOPaX BEIHKOI pO3MIPHOCTI.

AHani3 poOOTH aJrOpUTMy CHHTE3y PO3KJIALiB IOKa3aB, L0 Ui OTPUMAHHSI
OINITHMAJIGHOTO PILIEHHS 3 TOYKH 30pY 331aHOT0 KPUTEPil0 HEOOXiTHO BHUKOPHCTOBYBAaTH
KOMOiHaNii pi3HUX EBPUCTHK. B SKOCTI METOAy MOLIYKY ONTHMalbHOI KOMOiHAIil
€BPUCTHK, IO 3aCTOCOBYIOTHCSI Ha KOXXHOMY KpOLi CHHTE3y PpO3KJIAMiB, AOLIIBHO
BHUKOPHUCTAHHS TiOPUIHOTO €BOJIOMIHHO-IMyHHOTO aJrOPUTMY. 3 METOK ITiIBHIIECHHS
e(eKTHBHOCTI POOOTH aJIrOpUTMy KIOHAIBHOTO BiOOpPY OOrpyHTOBaHAa HEOOXiIHICTH
Mozaudikawil CTPyKTYpH 1 HalaIITyBaHHs HOr0 MapaMeTpiB Ha PillleHHsS KOMOIHATOPHUX
3a1a4 JMCKPETHOI ONTHMi3allii, A0 SKUX HAJEKaTh 3aBAaHHSI CHUHTE3Yy PO3KJIAIB i
PO3MOAiTy pecypciB. 3alpONOHOBAHO CIOCIO KOAYBaHHS CTPYKTypHHX MapaMeTpiB B
AHTUTINI, B SKOMY 3HAUCHHSMH NIUISHOK aHTUTIIA € IMEHa eBpPHCTHK. [Ipum mpomy
BiJIajja€ HEOOXIJHICTH Yy 3aCTOCYBaHHI JOMAaTKOBHX OIEpPaTOpiB KOPEKIi, IO
3HHKYIOTh  ¢(DEKTHUBHICT  KJIOHAJBHOTO  TOINYKYy. Peamizamis  po3po0iieHOro
ONTUMI30BaHOTO AJITOPUTMY B paMKax aBTOMATH3allii YyNpaBIiHHA BHPOOHUITBOM
JO3BOJIUTH IMIABHIIMTH SKICTh Ta e(EKTHBHICTh NPHUHHATUX IUIAHOBUX PILICHb,
CKOPOTHUTH TPUBAJICTh BUPOOHNYOTO IUKITY 1 3HU3UTH BUTPATH Ha BUKOHAHHS POOIT.

Hayxosuil kepienux — O.B Camxog, 0-p mexH. Hayk, npogeccop
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 621.6:615.7 (043.2)

CoxouioBa H.II., 3axapuenko 0.A.
Hayionanvuuii asiayitinuii ynieepcumem, Kuis

KOHIEIITYAJIbHA MOJEJIb EHEPI'O3BEPII'AIOYHX 3AXO/IIB
JJI5S1 OB’E€EKTIB I'AJ1Y31 OCBITH

Po3pobka Ta BOpOBa/pKEHHS MOJAENI  €Hepro30Oepiraroumx  3axof;iB  JUIs
OpraHi3alliifHuX CTPYKTYp € NEePIIOYEPTOBHIM, TaK SK TUTBKHU 32 PaXyHOK O€3BUTPATHHX 1
MaJIOBUTPATHUX (OpraHi3amiifHuX) 3aX0AiB JO3BOJISIE CKOPOTUTU €HEPrOCIOKHUBAHHS Ha
3-7%. Kpim Toro, Monenb eHepro3oepiralouux 3axoJiB CTBOpIOE iH(popMamiiiHy 6azy
JUISL BIPOBA/KEHHS KaIiTAJOMICTKUX €Hepro30epiraloumx TeXHOJIOTiH.

MeToro JOCHiIKEHb €: CTBOPCHHS OpraHi3amidiHO-METOAMYHOTO 3a0e3IeUCHHS
Mozeni ympaBniHHA eHepretuyHoro cucrtemoro (YEC) o006’ekrtiB ramysi ocBity;
3abe3neueHHs ii GYHKUIN [T 3HKEHHS MHTOMHX MOKA3HHUKIB CIIO)KMBAHHS MalUBHO-
enepretnynux pecypciB (IIEP ); BHKOpHCTaHHS ONTHMalbHOI €HEpProe(eKTHBHOCTI,
BUXOASYM 3 OOMekeHHX (IHAHCOBHX pecypciB peami3amii HpPOEKTIB PO3BUTKY
OpTraHi3aifHuX CTPYKTYP.

Po3podka monemi YEC 3ailiCHIOETBCS Ha OCHOBI 1 3 ypaxXyBaHHSM HAasBHHX Ha
MAIPUEMCTBI OpraHi3allifHUX, TEeXHIYHMX Ta iH(popMmaniiiHux pecypciB : ACY TII,
ACKOE, wmerposoriyHux 3aco0iB, 3ac00iB TeIEeKOMYyHiIKallil, CTPyKTypH BIITITIB i
ciiyxk0, TOB'SI3aHUX 3 MHUTAHHSIMU EHEProe(eKTHBHOCTI, IIIOYMX MOJOXKEHb, y TOMY
YHCITi IOJIOKEHHSI TIPO MaTepiaibHe CTHMYJIIOBAaHHS 3a eekThBHe BuKopuctanus [1EP,
HAKOIIMYEHNX MAacHBiB iHpOpMAlii PO eHeProCHOKMBAHHS Ta BUITYCKY MPOAYKLIT i T.JI.

Mogens YEC - me KkoMIUIEKC OpraHi3allifHUX 3aXOMiB, TEXHIYHHX 3aco0iB i
MIPOTPaMHO-METOMYHOTO 3a0e3MeueHHs, SKi JO3BOJIIIOTh KEPiBHHUILTBY OpraHizarii
MpUMaTH ONEpaTHBHI YNPABIIHCHKI DPIIIEHHS, CIPSMOBAaHI Ha CIIOKMBAaHHS TiTBKH
MiHIManbHO HeoOximHoi kinmbkocti [TEP. Moxens YEC no3Bossie IutaHyBaTH piBEHb
CIIO)KUBAHHS EHEPropecypciB i KOHTPOJIIOBATH BHKOHAHHS IUIAHOBHX MOKA3HMKIB, a
TaKOX BOHA JIO3BOJISIE ONTHMI3yBaTH BHKOPHCTaHHS OOMEXEHNX (hiHAHCOBUX peCypciB
JUIsl peanizanii MpPOEKTIB 3 eHeproe()eKTUBHOCTI 3a KPUTEpieM MiHiMizalli BHTpAT.
@yukuil mogeni YEC BkitouaroTs B cede: ONMepaTUBHUI KOHTPOJIb €HEProCIOKUBAHHS
Ta iHIWHMX (aKTOpiB, IO BIUIMBAIOTH HA BEIWYMHY €HEPrOCIIOKMUBAHHS, BU3HAUYCHHS
HOPMaJIi30BaHOTO ( IJIAHOBOTO ) PiBHS €HEPrOCIIOKHUBAHHS, 3iCTaBICHHS (PaKTUIHOTO 1
HOPMAJIi30BAaHOTO DIiBHIB, IIarHOCTHKY MPUYMH IEpeBUIICHHS (HAKTHYHOTO pPIBHS
CHEPrOCIIOXKMBAHHS HaJ] HOPMAJi30BaHMM, IIPOTHO3YBAaHHS EHEProCIIOKMBAHHS,
NPUHHSITTS  ONEPAaTHBHMX, KEepPYyIYMX pillleHb, [0 3a0e3MedyroTh 3HWKEHHS
SHEProCIIOXKMBAHHS 1 KepyBaHHs NpOeKTaMH 3 eHeproedexTnBHocTi. KoHnenTyanbpHa
mozenb YEC € mepuiodeproBuM eHepro30epiraloumM 3axoJoM A 00’€KTiB ramysi
OCBITH, TaK SIK TUIbKH 3a paXyHOK 0e3BUTpaTHUX (OpraHi3auifiHUX ) i MaJOBHTPATHUX
3aX0JIiB JO3BOJISIE CKOPOTHTH eHeprocnoxuBaHHs Ha 3 - 7 %. Kpim Toro, mogens YEC
CTBOPIOE iH(pOpMaIiitHy 0a3y Ui BIPOBAHKEHHS KaIliTAJIOMICTKIX €HEpPro30epiraloanx
3axXO0JiB.

Hayrosuii kepisnux — O.B. Camkos, 0-p mexH. Hayk, npogeccop
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

VK 629.735.035.3'7: 681.518 (043.2)

Toskau C.C.
Hayionanvnuii asiayitinuil yniseepcumem, Kuis

®OPMYBAHHS IH@OPMAHI?IHPIX HNOTOKIB J1J151 KEPYBAHHA 1
JIATHOCTYBAHHSA ABIAINIMHUX T'A3OTYPBIHHUX JIBUT'YHIB

lazoryp6innmit geuryn (I'T/]) sk BigHOBIIOBaHUH O00'€KT NPOTATOM TEpPMiHY
cIy)kOM BHMarae IOCTIHHOTO MOHITOPHHTY, SKHH 3a0e3NeduyeThCesl pallioHaIbHUM
BHOOpOM MeToAiB  00poOky iH(popMmalii, 10 BH3HAYa€ OCHOBHI BHMOTH [0
iH(pOPMAITIfHUX TOTOKIB, IO HAAXOAATH BiJl NAaTYUKIB, BCTAHOBJICHHX Ha IBUTYHIi. Bix
JOCTOBIPHOCTI Ta SIKOCTI iHPOPMAIIHUX TTOTOKIB 3aJI€KHUTh JOCTOBIPHICTH BU3HAYCHHS
TEXHIYHOTO CTaHy JIBUTYHA i TOYHICTh HOTO KEpyBaHHS.

Ha puc. 1 mpencraBieHa cxema iHQOPMAIIHHUX TOTOKIB BCEPEAMHI CHCTEMH
aBromarnuHoro kepyBaHHs (CAK) I'T/I. OgauMm 3 By3bkux Micib enekTpoHHuX CAK e
BHYTpIIIHIM KaHan MikmiatHoro oominy (KIO). VYV  wmikpomnporecopax dacto
3aCTOCOBYIOTH BOYIOBaHI OCTiIOBHI KaHam indopmariiiaoro oominy (SPIL, I°C i T.1.),
BHKOPUCTOBYIOTH napaienbHy nmHy (141, ISA) abo peanizoByrors BHyTpimHiid KIO Ha
OCHOBI cTranaapTHUX OopToBux iHTepdeiiciB (ARINC-429, MIL-STD-1533).

KIO-1 KIO-2

|
) =— 3] mmo
1 kauaa |1 kamaa |V V|
| \ 4
¢ J \ C ! K
3o \ \-___, 1o ,1_\:
2 kaman - 1 \ " 2 aman | ¥ ";E

\ - 1

IIH

Puc .1. Cxema indopMariiHIX TOTOKIB

Indopmaltis mpo ABUTYH i HOrO By3NH y MiJCHCTeMax Ha OCHOBI iH(popMamiitHux
MOTOKIB BiJl KOHTPOJHHO-BUMIPIOBANGHUX TPHIAAIB 32 JOTOMOTOI0 MPUKIATHOTO
MporpaMHOro 3a0e3medueHHsl eJIeKTpoHHO-nudposoro peryisropa (ELIP) nBuryna
3aMHCYETHCS 1 aHATII3YETHCS IPOTSTOM MONBOTY, (hopMyrouH iHpopManiiiHy 6azy.

IIpm xoHTponi Ta [MiarHOCTYBaHHI TEXHIYHOTO CTaHy aBiallilHMX JBUTYHIB 3a
BHMIPIOBaHMMH TapaMeTpaMy JOCTaTHs OiibIl HU3bKAa YacToTa OOpPOOKM MapaMeTpis,
Hanpukian, 1 I'm. Ile nosBonmse 3aomanuTy Ha OOUHCIIOBANBHUX 3ac00ax, TOOTO
3pobuTH 1X OLTBII TPOCTUMY 1 OinTbi HaAiitHUMH. [I0 TOTrO X yCepeAHEeHHsI mapaMeTpiB i
X 3MIapKyBaHHS 32 IOCHTh TpuBanuii TepMiH (1c¢) mo3Bosnse crabinizyBatu iHdopMaiiiHi
MTOTOKH, 3pOOUTH iX OUTBII iHPOPMATUBHIMH.

Hayxosuii kepisnux — C.B. €Hues, KaHO. mexH. HAYK, 00yeHm
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 519.816:621.18 (043.2)

Coxogoa H.I1., Murosuu H.B., Pmxukos M.B.
Hayionanvuuii asiayitinuii ynieepcumem, Kuis

METOAU BUBOPY 3PA3KIB EHEPTETUYHOI'O
KOTJIOBOI'O OBJIAJHAHHSA

IopiBusmbHA orinka Ta BUOIp cximaganx TexHiyHEX cucteM (CTC) € ocHOBHOIO
npo0JIeMO0 Yy CydacHHX YMOBaX, KOJNM MIBUAKMMH TEMIIAaMH IOMOBHIOETHCS
HOMEHKJIaTypa pi3HUX 3pasKiB 3 MPaKTHYHO OJHAKOBMUMH XapaKTEpUCTHKAMH. Il
BHpINICHHS J1a€ 3MOTYy 3a0e3ledynuTH onTtuManbHuil BHOip 3paskiB CTC, yHHKHYTH
3HAYHUX EKOHOMIYHMX BHTpaT Ta 4acy, 1[0 B CBOK Yepry MO)KHA BHUKOPHCTATH Yy
BHpIIICHHI CHTyaliliHWX 3amad. [locTaHOBKa 3aBHAaHHS MOCTIDKEHb 3BOJUTHCS IO
BHOOpY Takoro 3paska eHepreTH4Horo KominoBoro obnamHanHsa (EKO), saxuit 6um
3a0e3rneyyBaB  ONTHMaJbHE 3HAYEHHS  KPHUTEpilo  BUOOpY 3  ypaXyBaHHSIM
IHIUBIoyaJbHUX II€peBar CHOXKMBAYIB II0J0 TEXHIYHMX XapaKTePUCTHUK Ta
eKOHOMIYHOCTI 0oOpaHoro 3paska. Jlaa mnpoOnemMa HaleXuTh J0 KIacy 3aaad
KBasiMeTpii. 1i Po3B’A3aHHIO IPHUCBAYEHO 3HAUHY KiNbKiCTh AOCHimKeHb. [IpoTe KoxkeH
i3 3alpOIOHOBAaHHUX paHillle METOMIB Mae CBOi HEHOJIKH , SIKIi MOXXHa YCYHYTH 3a
JOIIOMOTOI0  KOMILJIGKCHOTO ~ 3aCTOCYBaHHS ~MeTOAiB. Y  poOOTi  IOCIHiIKEHO
(GyHKIIOHYBaHHSI CHCTEMU MIATPUMKH MPUHHATTA piieHs 3 Bubopy 3paskie EKO nHa
6a3i IBOX MeTOZiB: Merody aHainizy iepapxiii (MAI) Ta Metony po3mizHaBaHHs 00Opa3iB
(MPO). MAI 3acHOBaHUi1 Ha paH)XKUPYBaHHI 00’ €KTIB, SKi XapaKTepU3YIOThCSI HAOOPOM
XapaKTepUCTHK Ta iX aHamizy. MAI Gifbll [IOLINEHO BHKOPHCTOBYBATH Yy BHIIAJKY
HAsBHOCTI €KCTepTa, SKUH MOXe JaTh 00 ’€KTHBHY OIliHKY mpioputetiB. MPO
3aCHOBaHMH Ha TOPIBHSHHI aJbTEpPHATUB Ha BBEJCHMX oOOpa3ax KiaciB ixeany
(«ineanbHa» anbTCpPHATHBA) 1 HeifeadbHa 3 BUKOPHUCTAHHSAM METOIY CTOXaCTHYHOI
anpoKCHMaIlil Ui BH3HAYCHHS CTYIEHs HaONMKEHHS KOXKHOI allbTePHATHBU JI0 IIUX
knaciB. MPO ciyxute Ui BHOOpPY cepen O0’€KTIB 3 KOHKPETHHMH TEXHIYHUMU
XapaKTepUCTUKAMH, 10 JIa€ MOXIIHMBICTh BUAUTUTH KJIACH, SIKi XapaKTepHU3yBaTHMYTb
00’€KT 1O WiFOBOMY BHKOPHCTAHHIO, 10 Macuitaby BUKOHYBAaHMX 3aBHaHb i T.N. Y
po6oTi OyJI0 IPOBEICHO MOPIBHSIHHS YOTHPHOX 3Pa3KiB BITUM3HSIHUX 3pa3KiB KOTIOBOTO
obnaJHaHHS 3 ypaxyBaHHAM BHMOI Ta MepeBar KIiHIEBOrO CHOKHBaya-eKCIepTa.
HesHayHa po30DKHICTD y YHCIOBHX IIOKa3HHMKax OLIHKH MeromoM MAI ycknanHioe
MIPUIHATTS OCTaTOYHOTO PillleHHs o0 BHOOpy. CaMe TOMy JOLUIBHO OyJIO IIPOBECTH
MOBTOPHE MOPIiBHAHHS 32 JonoMoroo MPO, pe3yibTaTu OLIHKHM 3TiHO SKOTr0 MOKa3allu
OUTBIYy JHUCHEPCI0 SKICHO-YHCIIOBHX OIIIHOK. TakuM YHHOM JOBEICHO €()EKTHBHICTH
3aCTOCYBaHHS KOMOIHOBaHOTO anroputMmy it BuOopy 3paskiB EKO. Orxke, 3 meroro
BHpIIICHHS 3aJadi MOpIBHANBHOI OIHKH Ta BHOOpY 3paskiB EKO, yHUKHEHHs
MOMUJIKOBUX pIMIEHh Ta MIOBUINEHHA iX OOIPYHTOBAHOCTI 3alpOIIOHOBAHUI
KOMOIHOBaHMI METOOMYHHMU IiJIXiJ HAa OCHOBI METOMy aHaji3y iepapxiii Ta MeTomy
po3mi3HaBaHHA o00pa3iB, MO XO3BOJIAE 0CO0i, SKa TpuiMae pilIeHHs, TOYHIIIE
BH3HAYUTHCH 13 HEOOXigHMM Ta HpUHHATHHM 3paskoM EKO Ta yHWKHYTH 3HaYHHX
BTPAT Ha OCHOBI IIOMHJIKOBUX PillICHb.

Hayxosuii kepisnux — O.B. Camkos, 0-p mexu. Hayk, npogeccop
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

BHPOBHHITBO, TEXHIYHE ObC/1YTOBYBAHHA TA JIATHOCTHKA
ABIAIIIHHOI TEXHIKH 1 TA30TYPEIHHHUX YCTAHOBOK

VK 629.7.048 (043.2)

IlaoTHikoB A.O.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

CUCTEMHMM IMIIXIA 10 IPOEKTYBAHHSI CACTEM
KOHIUIIIOBAHHS IMTOBITPSA JITAKIB TPAHCITIOPTHOI KATETOPIi

CucremMa KOHIMIIIOBAHHS IOBITPSl CyYacHHMX JIITaKiB TPAHCIOPTHOI KaTeropii €
HaWOIIBIIMM  cHokMBayeM eHeprii. Bix HamiliHOCTI, sKkocTi 1 edeKTHBHOCTI
KOHJIMIIIOBAaHHS  TOBITPS  3aleXUTh Oe3leka IOJBOTIB, I1X EKOHOMIYHICTb,
eKCIUTyaTaliifHi Ta KOMepIiliHi BIacTHBOCTI jJitaka y uinmomy. CydacHi MiXKHapoiHi i
nepkaBHi Aiamiiiai mpasmna (AIl-25, JAR-25, FAR-25) mpen’sBnsioTs minBUIIEHI
BUMOTH JI0 HaIilfHOCTi 1 (YHKIIOHATBPHUX XapaKTEPUCTHK CHCTEMH KOHIUIIIFOBaHHSI
MOBITPsI, BITHOCATH 11 10 OOPTOBUX CHCTEM JIiTaKa, M0 Oe3MOcepelHhO BILTMBAIOTH Ha
0e3IeKy MOJIbOTIB,.

Y 3B’SA3Ky 3 OpraHi30BaHOK CKJIAJHICTIO CHUCTEMH KOH/WIIIOBAHHS TMOBITPS
Cy4acHMX JIITaKiB TpPAHCHOPTHOI KaTeropii, akTyaJbHOI IPUKJIAJHOI HayKOBOIO
npobaeMoro € HopMyBaHHS HOBOTO METOJOJIOTIYHOTO IMiAXOMY IO PO3B’s3aHHS 3aqad
HPOEKTYBAaHHS LIMX CHCTEM Ha OCHOBI BH3HA4YEHHS NMPHHIMUIIB OpraHizauil epeKTuBHOI
(YHKIIOHANBEHOI CTPYKTYPH CHCTEMH KOHIUIIIFOBAHHS TIOBITPS SK OPTaHIYHOI €IHOCTI,
PO3pOOKH CHCTEMHOTO amapaTy, KAl BpaxoBY€ CKIAJHICTh CHCTEMH KOHAWIIFOBaHHS
TIOBITPS, @ TAKOK HOBUX METOJIB PO3B’SI3aHHS NPOEKTHHX 33/1a4.

VY nomnoBizi HaBeIEHO HOBHH IIJXiJ O PO3B’SI3aHHS NPOOJIEMH CTBOPEHHS CHCTEMH
KOH/IMIIIOBAaHHS IOBITPS CYYacHUX JIiTakiB TpaHcnoprtHoi kareropii [1]. Ha ocHoBi
CHCTEMHOT'0 aHaji3y NPEACTaBICHO BUXIiJHI IMOJIOXKEHHS Ta OCOOIMBOCTI CTPYKTYpHO-
(GyHKIIOHABHOI OpraHi3alii CHCTeMH KOHIHI[IOBAaHHs IOBITPs, a TAaKOX arapar, SKHi
JO3BOJSIE  PO3IIISAATH  CHUCTEMHM KOHIMIIIOBAHHS TMOBITPS SK IUTICHUA 00’€KkT, 1
BCTaHOBIIIOE MPUYMHHO-HACIIIKOBI 3B'A3KH ii Oprafi3alii i CHCTEMHHX BIaCTHBOCTEH.

Cnucoxk BUKOPUCTAHUX AKepest

1. Xnuemyn  O.I.  CTpyKTypHO-(DYHKIIOHAJBHE TIPOCKTYBaHHS C(CKTHBHHX CHCTEM
KOH/WLIIOBaHHs TMOBITPsl JiTakiB TpaHcropTHoi kareropii / XIV MibkHapogHa HayKOBO-TEXHiYHA
konpepenuist AC III'TI "TIpomucnosa rixpasinika i nHeBmaruka'. M. Opeca, 18-19 Bepecus 2013 p.:
marepianu koHdpepenuii. — Binauusa: IJIOBYC-ITPEC, 2013. —c. 18.

Hayxosuii kepienux — O.1. Xaucmyn, kano. mext. HayK, OoyeHm



CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 629.735.015.3:532.528(043.2)

IManaypa T.M.
Hayionanvuuii asiayitinuii ynieepcumem, Kuis

KABITALIA B OB’€EMHOMY HACOCI

Kasitaiis Ta ra3oBHIieHHS B poOOYMX piIMHAX TiJPOCHCTEM BHHHMKAIOTH i
BIUTMBOM DSy ONHWX i THX K€ TIPHUMH, TOJOBHOIO 3 AKHX € MOHMKEHHH THCK. IX
HEraTHBHUI NpOSB B TiIpocHCTeMax Tak camo cxoxuil. OnHak, mo cBoiil dizuuHiit
mpupoxi Ii sBUmIa pi3Hi. Ha mpakTumi BOHM 3aBXIU CYNPOBOKYIOTH OJHWH OJIHOTO,
3[IMCHIOI0YN B3a€MHHH BIUTHB. B Ipuposi BOHM MOXYTh iCHYyBaTH LIJTKOM CaMOCTii{HO,
HE3aJIeKHO OJMH Bifl OJJHOTO.

Jana pobora mpucBs4YeHa NOCIIDKEHHIO IMPAIEe3aTHOCTI aKCialbHO-MOPIIHEBHUX
HACOCIB B yMOBAax KaBiTaIlil ra30BUIiJICHHS.

[MepuionpuyrHOKO KaBiTallil 1 BUIUICHHS MOBITPS € HEAOCTaTHIA THCK ISt
3a0e3MeYeHHs] HEPO3PHUBHOCTI MOTOKY B MPOLECi 3alIOBHEHHS LIMIIHAPA PIAMHOIO CIIIOM
30 TOPIIHEM, IO BCMOKTY€ DiguHy. B pe3ynbraTi BUALICHHS TOBITPs 1 Kapitarii
OWIHAPA Ha TMO0YaToK (a3W HArHITaHHS TNPUXOIATH 3 KaMepamH, YacTKOBO
HEJI03aIIOBHEHHMH pIANHOI0, [0 € NPHYMHOI0 MiJBUINEHOI ITyJibcamii THCKYy B
Marictpani HarHiTaHHs. [IoBTOpHO sBHINE KaBiTamii pO3BHBA€THCS IPU JO3AIIOBHEHHI
LWJTIHJpA PiTUHOO 3 JiHIiT BUCOKOTo THCKY. Ilicis mepexomy TOpPLEBOro po3noAiTbHUKA
3a4MHEHI 00’€MH IWIIHAPIB 3’€AHYIOTHCA 3 HamipHOM JiHiew. Lle mpu3BOAMTH 10
3BOPOTHOT Teuil pinuHu (3 TpyOONPOBOAY HATHITAHHS B HIIIHAP). 3yCTpiuHuil criByaap
BTIKAI0YOT0 CTPYMEHS 3 NMOPIIHAMH BUKJIUKAE YAAPHI XBHIII.

B po6oTi TeopeTHYHNM HIISIXOM OTPHMAHO (HOPMYIIH SIKi MAIOTh BEJIMKE MPAKTUIHE
3HAa4YEHHS, TaK SK eKCIICPUMMEHTaJbHO BH3HAUMBIIM 3HAYCHHS JIOMYCTHMOTO
KaBITAIIfHOTO 3amacy i BXIJHOTO KPUTUYHOTO THUCKY (KOTPHH SIBISIETHCS MEXKEI0 UL
MoYyaTtky pO3BUTKY KaBiTallii) Ui OJHOTO Hacoca, BIANMAJae HEOOXIIHICTh
eKCIIepUMEHTAILHO POOMTH Ty caMy TPYAOMICTKY poOOTy Ul HacocCiB 3 MOXIOHMMH
roiiraloynuMy By3namu. J[OCTaTHbO JIMII 3HATH JEsdKi IX T'€OMETPHYHI po3MipH i
4acTOTy OOEpTaHHSA BaliB 1 MOXHA PO3PAaXyHKOBUM ILUISXOM OTPUMATH 3HAYCHHS
JNOMYyCTUMHUX KaBiTAal[IfHUX 3amaciB i BXiQHUX KPUTHYHUX THUCKIB Uil JIIOOOro 3
MOAiOHNX HACOCIB.

Jannmu GopMynaMu MOXKHAa KOPUCTYBATHCh IIPH TIEPepaxyHKy 3HaYeHb KPUTHYHHX
TOYOK Ha KaBITAI[IMHUX XapaKTepHCTHKaX Hacoca IPH Hepexoii 3 OXHOI 4acTOTH Ha
iamry. ToOTo, TAKUM YMHOM MO>KHA OTPHUMATH Psf KPHBUX, KOXKHA 3 SIKHX BiIIIOBiTae
NEBHOMY BH3HAYCHOMY 3HAYEHHIO YacTOT 00epTaHHSI.

Hayrosuii kepisnux — T.B. Tapacenxo, Kano. mext. HayK, OOyeHm



XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

VK 535.417.2:519.876.5:629.735.036.34(043.2)

Kucasax M.IL
Hayionanvuuii asiayitinuiil yniseepcumem, Kuis

JOC/AKEHHSA BIVIMBY ®OPMU AKYCTHYHOI'O PE3OHATOPA HA
E®EKTHUBHICTb 3BMEHIIEHHSA 3BYKY JIBUT'YHA,
B CEPEJOBHIII ANSYS

JocnifkeHHs! BIUIUBY aKyCTHYHHX PE30HATOPIB Ha MOTIK € aKTyaJlbHUM MUTaHHSM,
OCKIIbKM PO3B’S3aBIIM HOTO EKOJOTiYHA WIKIiIMBICTh INUBIIBHOI aBiallii 3HAYHO
3MEHIIUTHCSA, alleé BUTOTOBJICHHS 3pa3KiB 1 (i3UUHOI MOJENi i AOCITIIKCHHS € JIykKe
BUTPATHOIO Ta TPOMI3AKOI0 crpaBor. HeoOXifHICTh TOYHOrO BHUTOTOBJICHHS 3pa3KiB,
BIZIMOBIHOTO iX pO3TAlllyBaHHS 1, HAWTOJIOBHINIE, OTPUMAaHHS BCIX MOKA3HUKIB
aKyCTHYHHX DPE30HATOPIB BHMAara€ CTBOPEHHS IOCIHITHUX 3pa3KiB, TOMY CTBOPEHHS 1
YIOCKOHAJICHHSI MATeMaTHYHOI MOJIEIi € aKTyalbHUM 3aBIaHHSM.

MaremMaTHyHa MOJENH JO3BOJISIE 3MIHIOBaTH IapaMeTpH pPoOOYOro CepepoBHINa,
TEOMETPHYHI pO3MipH, (OPMH Ta PO3TAIIYBAaHHS aKyCTHYHUX pe30HATOpiB. OCHOBHOIO
NIepeBaror0 Takoi MOJEINI € Te, [0 MOXKJIMBO 3MOJICIIOBATH Ta BU3HAYMTH BIUIMB Pi3HUX
(axTopiB (Takux K popMa pe30HaTOpa, BiJHOCHE PO3TAIIyBaHHS PEIIITKH PE30HATOPIB
Ta iHIIIE) IPU OJHAKOBHX/Pi3HUX YMOBaX.

3a pesynpTaTaMy aHali3y TEHACHILIH 3MiHM OCHOBHHX MapaMeTpiB JBHUTYHIB Ta
e(eKTUBHOCTI METOMIB 3HIKEGHHS IIyMy, IPOIOHYEThCS YIOCKOHAJIUTH METOJ
3MEHILICHHS IIyMy, L0 TEHEpPye BEHTHIATOP Ta30TypOiHHOTO JBHIYHA, IUISIXOM
MaTEeMaTHYHOTO MOJIETIOBAHHS KOHCTPYKIIH, IO IOTJIMHAIOTH 3BYK, SIKI PO3MIIIEHI B
KOPIyCi BXiIHOTO KaHAJTy ra30TypOiHHOTO JBHTYHA.

Po3noBcroKeHHs 3BYKOBOT XBHIII BiJT ITEPIIOT CTyNEHi KOMIPECOPY HU3BKOTO THCKY
Ipu poOOTi ra30TypOiHHOrO JIBHUTYHA 3MIHCHIOETHCS B OOHJBI CTOPOHM SIK B IEPEIHIO
YacTHHY, TaK 1 B JBHI'YH. B Oik NpOTHJIEKHHI MOTOKY 3BYK PO3MOBCIOKYEThCSA Oe3
MepenKkoA, o 30imblilye HOro IHTEHCHBHICTH B MOPIBHSHHI 3 3BYKOM, IO
PO3MOBCIO/DKYETHCSI B CEPEAMHY [BUTYHA, A€ MEpelaHHs 3BYKOBHX KOJHMBaHb
3MIHCHIOETBCA Yepe3 KOXKyX, [0 3MEHIIye HOro iHTEeHCHBHICTh. ToMy AOLITBHO
3MEHIIyBaTH 3ByK B MEpIIid CTyNeHi KOMIpecopa HHU3BKOTO THCKY JEeKiIbKoMa
cmocobaMu, a camMe: BHKOPHCTaHHSIM HOBHUX IIMPOKOXOPIHHMX JIONATOK, Ta
BCTAQHOBJICHHSIM aKyCTHYHHX PE30HATOPIB Ha KOXYCI.

Jlnst BU3Ha4YeHHs BIUIMBY (DOPMH pe30HATOpA PO3IJISIAIOThCS pe30HaTopu B (opmi
KyJii Ta Ky0a, III0 pO3TalIOBYIOTECS Y OAMH Ta ABA LIAPH.

Haykosuil kepignux — M.M. Mimpaxoeuy, 0-p mexn. Hayk, npogecop



CYYACHI ABIALIIMHI TEXHOJOI'Ti

V]IK 629.735.083.03:681.518.54(043.2)

Horanos B.E.
Hayuonanvuwiti asuayuonnwiii ynueepcumem, Kues

HNEPCIHEKTUBBI UCITOJIB30BAHUA TEHETUYECKHUX AJITOPUTMOB
ITPU PEIHEHUHA 3AJAY JTUATHOCTUPOBAHMSI TYPBOPEAKTUBHBIX
JABYXKOHTYPHBIX IBUT'ATEJIEH

CHIKEHHE pacxoJ0B Ha OOCIy)XKMBaHME SIBIISETCS OJHOW W3 BaKHEHIMX 3amad
OpraHM3aluil 10 TEXHHYECKOMY OOCIYXXHMBaHUIO. 3/1eCh OOJIBIIYI0 pPOJIb HIpPaeT
pa3paboTKka ¥ BHEAPEHHE COBPEMEHHBIX W  BBICOKOYYBCTBHUTENBHBIX CHCTEM
TEXHUYECKON ANArHOCTHKH, IIO3BOJIIONINX HA PAaHHEH CTaJuu OOHApYKUTbH MOSIBICHHE,
pa3BHUTHE HEHCIPABHOCTEH U OTKA30B.

OIHMM U3 HEePCHEKTUBHBIX HAIPaBICHHH COBPEMEHHOH TEXHHYECKOH ANarHOCTHKU
ABJSIETCS. UCHONIb30BaHME TeHeTnueckux anroputMoB (I'A). IlpemycmatpuBaercs
MIMPOKas aBTOMAaTH3allMs IPOLECCOB JAMATHOCTHPOBAHUS B pEalbHOM MaclTade
BPEMEHH (HETIOCPEACTBEHHO B TIONETE), HWHTETpalusl CHCTEM JAWarHOCTHKH U
aBTOMAaTHYECKOTO YIIPABICHHUS ra30TypOHMHHOTO ABUTATEIS.

Jlns MCTIONb30BaHMM B JUATHOCTHYECKHX CHCTEMax, I'€HETHYEeCKHE aJTOpPHTMEI
MIPUMEHSIOTCS, HaunHas ¢ cepeauHbl 90-x romos. B mepBrix padorax, rae as perreHus
3a/1aud TOCTPOEHHs paboT ucmnoib3yrorcs ['A, ocodu mpencraBisui co0Oi MpPOCThIE
JIBOMYHBIE BEKTOPHI (HA0OPHI BXOJAHBIX CHT'HAJIOB), @ HE TECTOBBIE MOCIIEJOBATEILHOCTH.
Ilo3gnee mosiBUNMCH HampaBleHMs, TAe B KadecTBe ocodbu ['A paccmarpuBanach
JIBOMYHAS MaTpuIia, COOTBETCTBYIOMIASA BXOJTHOM JUarHOCTUYECKOH
MOCJIEI0BATEbHOCTH. Takoe KOAMpOBAaHWE HAa JAHHBIH MOMEHT CUHTaeTcs
CTaH/APTHBIM HA JJOTHYECKOM YPOBHE MPE/ICTABICHNUS IIU(POBBIX YCTPOHUCTB.

Jnst  pa3paboOTKM TEHETHYECKOT0 aITOpHUTMa Hy)XHO pelIuTh, Kak Oynmer
MIPEACTABIATECS 0COOb, KaK BBIUHCIATH 3HA4YeHUE (GHUTHEC-(QYHKIMH, OIpPENeIUTh
OIepaTopsl CENEKIMH, CKPeIlUBaHus, MyTanuu. KIoueBBIM 31ech SBISIETCS BBIOOP
criocoba MpEJCTaBIEHUs, a 3a MaTeMaTHYEeCKYl MOJeNIb OylIeT INpUHATa MOJENb
pabodero mporiecca TypOOPEakTHBHOTO JBYXKOHTYPHOTO ABUTATENs.

Jns paccmarpuBaeMoOM 3aJauyd MOCTPOEHHUS] KpaTyaiIlero JUarHOCTUYECKOIo
MeTozaa OyzeT pa3paboTaH reHeTHUECKHUI alrOPHTM, OCOOEHHOCTBIO KOTOPOTO SBISETCS
HCTIONB30BaHUE BHEITHETO IUKJIA IS mepebopa pasIHYHBIX BAPHAHTOB JUIMH TECTOB U
HCTIONb30BaHNE CTAaHJAPTHBIX TeHETHYECKHUX OIIePaTOPOB.

[IpumeHeHNe HCIIONB30BAaHHBIX MOAXOM0B HA MOJENBHBIX 33JadyaxX ONTHMH3AIUH
(moncka kpaTyaiiiero nukia B rpade, MOWCKa KOMIIAKTHBIX TPYIN OOBEKTOB M T.II.)
MOKa3bIBACT, YTO I'EHETHYECKUIl aJrOPUTM, WCIOJIB3YIOMIMI CTaHIApPTHBIE ONEPaTOPEI,
MO3BOJMT HAWTH  pelleHHe B ONPEAENeHHH COCTOSHHSA  TypOOPEaKTHBHOTO
JIBYXKOHTYPHOTO ABHrateis, 6onee 6iamu3koe k ontuManbHOMy, B 70-80 % cimydaes (B
3aj1ave IMONCKa KpaTJaiIIero yuKia).

Hayunwiii pyxogooumens — C.A. [[mumpues, 0-p mexu. Hayk, npogeccop



XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

YK 620.179.112(043.2)
Ha6oxoB A.B.
Crassnckuil Kouieoxic
Hayuonanvnozo asuayuonnozo ynugepcumema, Crassinck

HUCCIEJOBAHUE JTUHAMUKH TOBTOPHOTI'O 3AXOJIA HA IIOCAJIKY

CokpalieHre KOJIMYeCTBa aBHAIIMOHHBIX MPOUCIIECTBHI MPH 3aX0J€ Ha MOCAAKY U
IPU TI0CAJIKE CaMOJIETa OCTAeTCs OQHOM M3 TIaBHBIX Mpodiem aBuaiuu. HecrocoOHOCT
9KHUIMAXEM BO3JYIIHOTO CyJHA paclno3HaTh HEOOXOJMMOCTh yXOJa Ha BTOPOIl Kpyr u
HEBBINOJIHEHUE TOr0 MaHEBpa SIBJISICTCS OJHOHM W3 IJIABHBIX NPUYMH aBHAKaTacTpod
IIPY 3aX0JI¢ Ha IOCAKY U MI0CAJKE CaMOoJIeTa.

CroxxHbIe TpPOOJIEMBI IPH TOCAJKE CaMoJIeTa BO3HHKAIOT NPH OTKa3e peBepca U
TOPMO3HBIX ycTpoiicTB maccu. Ilpum wucmonb3oBaHMM peBepca Tsra IBUTATENs
BO3pacTaeT. B cimydae oTkasza peBepCHBHBIE OKHAa HE OTKPBHIBAIOTCS, OONBINOE BpEMs
NIEPEeXOIHOr0 Ipoliecca IPU YBEIMYEHUHU TATU JBUraTeNs NPUBOAUT K YBEIUYEHHIO
CKOPOCTH [JBIDKEHHS IO B3JleTHO-nocagouHoi monoce (BIII). CymectBenHoe
COKpaIlleHHe pacrioyiaraeMoil aucranuui topmokeHust mo BIII, tpeOyer B3nmera mms
MOBTOPHOTO 3axofa Ha mocaiaky. IIpm moBTOpHOM 3axole Ha IOCAAKYy C y4YETOM
paboTOCIIOCOOHOCTH TTOCAOYHBIX YCTPONUCTB MOSIBISIETCS BO3MOXKHOCTD HCIONb30BaHUS
CHJI TOPMOYKEHHMSI IIIaCCH Ha OOJIbIIeH AUCTaHIIUH.

PaccmarpuBaercs pacuer MaHeBpa yXoJa Ha BTOPOH Kpyr € y4yeTOM HEpEXOJHBIX
MIPOLECCOB B KOPOTKO M JUIMHHONEPHOJMYECKOM [BIKEHHM CaMoJeTa MEeTOJaMHU
MaTeMaTHIECKOTO U YHCIEHHOTO MOJIETTHPOBAHHSI.

Pe3ynbTaThl HcCen0BaHMS MOKA3bIBAIOT, YTO B YCIOBUAX BBICOKOW MHTEHCHBHOCTH
9KCIUTyaTallik  B3JICTHO-IIOCA/IOYHBIX IIOJIOC IIOBTOpHAs II0C3jJKa MOXET OBbITh
BbInosiHeHa uepe3 8+10 muHyT. OmnpeneneHsl 3aTpaThl TOIUIMBA HA BBINOJIHEHUE
MaHEBpa, apaMeTpbl TPACKTOPUU B IPOCKLUAX HA BEPTUKAIbHYIO U TOPU3OHTAIBHYIO
mnockoct. [IpepsiBaHMe TOCAAKM M TIOBTOPHBIM 3aX0J Ha IOCAAKY MOBBIIIAIOT
6€30MacHOCTh BO3JAYIIHOTO CyAHAa M TACCa)XHUPOB B CIOXHBIX METEOPONIOTMYECKHX
YCTIOBHSAX:

- Tpu cpabaTbIBaHUM CHCTEMBI NPEAYNPEXICHHS O CTOJKHOBEHHH C pelibedoM
MECTHOCTH B YCJIOBHSIX HHM3KOH OOJIAYHOCTH M OTCYTCTBUHM BH3YQJIBHOTO KOHTAKTa C
Ha3eMHBIMU OPHEHTHPAMU;

- 1mpu OOKOBOM OTKJIOHEHMH TOYKM KacCaHUs 3a MpeaellaMH B3JIE€THO-TIOCAJA0YHON
TMIOJIOCHI B YCTIOBHSIX CHIIBHOTO GOKOBOTO BETPA;

- 1Ipu OOJBLIOM yIAJICHUH TOYKH KacaHHs OT TOPIA B3JIETHO-II0OCA0YHON IOJIOCHI
B YCJIOBHSIX BETPOBBIX HOPBIBOB, ONM3KUX K IPeeNbHO-IOMYCTUMBIM 3HAUYCHUSIM, 9TO
CO3/JaeT yrpo3y BHIKATHIBAHMS 3a MPEJIEIIBI B3JIETHO-MOCATOYHOH HOJIOCH;

- TIpU OTCYTCTBUM BHU3YaJbHOI'O KOHTAaKTa C HABUTAIIMOHHBIMH OTHAMH B3JIE€THO-
110Ca0YHOH IOJIOCHI HOYBIO B YCIOBHAX HU3KOH 001a4HOCTH;

- eCJIM He MNPOUCXOAUT cpabaThIBAaHWE CHCTEMBI TOPMOXKECHUS KOJEC OCHOBHBIX
CTOEK LIACCU U HE BKJIIOYACTCS PEBEPC JBUraTess IOCIe KacaHUs B3IETHO-IOCATI0YHOM
TIOJIOCHI TIPH JUTUTEThHOM Tipobere mo BIIIT.

Hayunvwii pyxosooumens — A.U. Bymogckuil,
npenooasamenb gbiculell Kamezopuu
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

YK 629.7.036(043.2)
SIkuBen C.P.
Crassanckuil Koneoic
Hayuonanvnozo asuayuonnozo ynueepcumema, Ciassinck

NEPCHEKTHBBI N ITIPOBJIEMbI PA3BUTHS ABUAITMOHHBIX
I'A3O0TYPBUHHBIX JIBUT'ATEJIEN

Bcero uethipe cTpaHbl B MHUpe 00NaJal0T HAyYHO-TEXHUYECKUM M MPOMBIIIIEHHBIM
MOTEHI[HAJIOM, TI03BOJISIOIIMM CaMOCTOSITENIHO CO3/1aBaTh AaBHALMOHHBIC JBUraTeIN
moboro Tuma wu HasHadeHws: Poccms, CHIA, BemukoOpuranus wu  @paHUus.
Hcnonb3oBaHue MPUHLMIOB "ABOWHBIX TEXHOJOTHH'" MO3BOJISET 3TUM CTpaHaM IIHPOKO
NPUMEHSTh aBHALMOHHBIE JBUTaTeM B KauecTBE BBICOKOA(D(EKTHBHBIX HCTOYHHKOB
MEXaHHUYECKOM, Ta30[MHAMUYECKOM U TEIJIOBOM PHEPIMU B CYJOCTPOECHHUM, SHEPIeTHKE,
ra3onepeKayke M APYTUX O00JacTAX HapoAHOro xozsiictBa. OOBEMBI 3aTpaT U CPOKH
CO3MaHUSI JIBUTATENIeH OT IIOKOJIEHHS K IIOKOJICHHIO HEYKJIOHHO pacTyT (IPHMEpHO
YABaMBAIOTCS), HO MPU 3TOM JOJIA (TI0 3aTpaTaM M CPOKaM) B IUKJIC CO3JAHUS JBUTATEIS
MPUMEPHO MOCTOSHHA MM JIaXKe HECKONbKO yMeHbInaeTcsi. OT MOKONEHHs K TTOKOJIEHHIO
pacter nmomst HUDP (mampumep, mpu mepexoxe or V-ro k VI-My mokoieHHIO OHa
BO3pactaeT mo 3arpatam ¢ 61 % mo 74 %, a mo cpokam — moutH B 2 paza). O6
s¢dexruBHoctt HT3 MOXHO CyAuTh 1O BpeMEHH, HEOOXOAMMOMY I JOCTHIKCHHS
KaueCTBEHHO HOBBIX YPOBHE XapaKTepHCTHK maBWrarens. Tak, Oiarogaps YCIENIHO
pemmonasiemMord B CHIA mporpamme IHPTET, yBenwdeHwe ynempHOTO Beca JBUTaTells
(oTHOLIEHHE TATH JBUTATENsl K €r0 Becy) MPUMEPHO B 2 pa3a MOXKET OBITH 00ecriedeHo
TIPUMEpHO 3a 15 JeT mpu mepexoie OT JBUTATeNs ISTOTO IOKOJIEHWS K IIecToMy. 3a
npeapinymue 20-25 ner, mpH CO3MaHWM JBUTATeNs IIATOrO IIOKOJICHHUS, 3TOT JKe
nokazarenip yBenuuwicss Bcero Ha 20..25 %. Buauane 80-X rosoB B OTE€YECTBEHHOM
JIBUTATENIECTPOCHUH OBUIM pa3BepHYTHI paboTel mo coszmanmio HT3, memn koTophIX He
ycrynanu 3apyOexHeM mporpammaM. OnHako ceiidac (uHaHCHpoBaHHE paboT co
CTOPOHBI MUHOOOPOHBI COKPATUIIOCh 1O cpaBHEHUIO ¢ 1993 roxa B 5 pas, uTo NpUBeo K
CYIIECTBEHHOMY OTCTaBaHHMIO B CO3JAaHMH 0a30BOTO [BHTATeNsl V-TrO IOKOJEHHS M
00ycnoBIWIIO KpaiiHe HHM3KHe TeMIbl npoBeneHus pador mo HT3 mns asurareneit VI-ro
nokosteHust. TakuM o0pa3oM, Halll MApUTET B 00JIACTH CEpUIHHBIX BOCHHBIX JBHUTaTeliel B
HacTosimee Bpems 6asupyercs B ocHoBHoM Ha HT3 80-x ronos.

Jpurarenu VI-ro mokonmeHus ansg OOEBOM aBHAMM, CO3JaHHE KOTOPBIX CIEAyeT
oxunath npumepHo B 2010-2015 rr., 10 OTHOLICHHIO K V-My TIOKOJICHHIO JOJDKHBI 001aaTh
PSIIOM  XapaKTePHCTHK, CIOCOOHBIX NPUIATh KAaueCTBEHHO HOBBIH YpOBEHb OOEBOMY
camonery. K HEM OTHOCSTCS, TIpEk/e BCEro: yMEHBIIEHHE YAENbHOTO BECa JIBUTATENs B
1,4...2 pa3a, ynenpHoro pacxoza tomiusa — Ha 15...30 %, nossiuenue Hasiexuocty Ha 60-80
%, obecrieueHne pecypca paBurareis, coorserctByromero 0,5..1 pecypca mmaHepa,
CHIDKeHHE B 2..3 pa3a TPyZOEMKOCTH OOCTYXHMBaHHS M, B COBOKYIIHOCTH — CHIDKCHHE
CTOMMOCTH JKM3HEHHOTO IMKJIa TPUMEpHO B 1,5 pa3a. Brlcokumii ypoBeHb BECOBOro H
9KCIUTyaTalliOHHOTO COBEpPIICHCTBA JABHTATelsl JOKEH OBITh oOOecrmedeH 3a  cUer
peaTn3alyK B €T0 KOHCTPYKLMM TIPEAENLHO BHICOKOM TEMIIEPATYpBI ra3a Mepes TypOUHOH,
ommskoit k crexuomerpuaeckoid (T . = 2300...2400 K), mpuMeHEeHHs! KOMITO3UIIOHHBIX, B
TOM YHCITe KEPAMHYECKHX, MAaTepPHUAIOB ISl M3TOTOBICHHS OCHOBHBIX Y3IIOB JIBUTATENS H
KOPITYCHBIX JieTasel.

Hayunwiii pyxosooumens — A.H. Bymosckuil,
npenooasameis biculell Kame2opuu
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

AEPO/JHHAMIKA TA BE3IIEKA I10/1IbOTIB
YK 629.735.015.3(043.2)

Anexceenxo C.I.
Hayionanvnuii agiayitinuil ynisepcumem, Kuis

JOCII)KEHHA €EOEKTUBHOCTI BUXPOI'EHEPATOPIB
NEPEJIHHbOI KPOMKH KPHJIA

TlokparmieHHss XapakTepUCTUK, 3a0e3NedeHHs OE3MeKH IIOIbOTIB JHTAIBHOIO Ta
armapaTy HpY BUXOJAI y 30HY KPUTHYHHMX KYTIB aTakd Ta IOJBOTI y TypOyJeHTHIi
aTMoc(epi MOXJIUBE IPH CTBOPEHHI HEOOXiTHUX yMOB OOTIKaHHs IOBEPXHI KpHIia, a
caMe OpraHi3auil0 BUXPOBOTO OOTIKaHHs 3a JOIOMOIOI BHKOPHCTAHHS TeHEPaToOpiB
BUXpIiB(yTBOproBauiB moB3J0BXKHIX BuXpiB(YIIB)) ski posraimmoBaHi Ha mnepeaHiit
KpOMIIi KpHIa.

Jnis pimieHHs 3afadi 1Mo ONTHMAaNBHIN OpraHizamii BHXpOBOTO OOTIKaHHS KpHWIa
HEOoOXiJHUI CHCTEMaTH30BaHUH MOIIYK ONTHMAIBHOI (OPMH BUXPEYTBOPIOIOUOTO Tija.
3 i€ OULTI0 MPOBEICHO MHOXKWHY SKICHUX JOCHI/DKEHb, a TAKOX JOCHIKEHb II0
Bisyaumizariii moroky 3a YIIB. I[To oTpumanum nanum GopMy€eThCs ySIBICHHS PO POOOTY
VIIB i nomyk ix HeoOXimHOI GopMH 1 po3Mipy ais opraHisauil HOTPiOHOTO BIUIMBY Ha
0OTiKaHHSA KpuUIa.

HocmimkenHss mpoBoguinch Ha ©0a3i  aepoaumHamiunmx Tpyo YTA/-2.
Aeponunamiuna Tpy6a YTA/I-2 — e TpyOa 3aMKHEHOTO THITYy 3 BiIKPHTOK pOOOYOI0
gacTuHOIO (moBxkuHA 900 MM), M0 Mae mepepi3 y BUTILLI erninca (miaroHami 750x420
MM) Ta oOmamHaHa TtpboxkommoHeHTHHMH Baramum ABMK. Cucrema kepyBaHHS
o0epTamMH JABUTYHA BEHTHJISITOpPA JO3BOJISE 3MIHIOBATH MIBU/KICTH IOTOKY B Jiana3oHi
Big 3,5 mo 30 m/c. BaroBuii ekcriepuMHET MPOBOIMBCSA 3 BUKOPHUCTAHHSIM MOJENCH
npsimoro 3 HeceMeTpuuHuM npodinem(1=400, b=150mm), crpinononibHoro kpwia 3
cumerpuaHuM npodizem(I=330mm, ba=248mm). Jli1st CrioCTepeKEHHs Bi3yani30BaHOTO
MOTOKY, BHKOPHCTOBYBAJIOCh KpHJIo JiTatouoi Mozeni (1=1000 mm, b=210 mm) obkieine
LI0BKOBUHKAMH.

Ilo pesynpraTaM mOCHi/KEHHS TNPOBEACHHO aHami3, Ha 0a3i SKOrO BUALIEHHO
HalOIIbI edexTHBHI 3 HUX, 3 HOJAIBIINM ynockoHaneHHsM YIIB. Ilpu nHamanHi
acHMeTpUYHOCTI OyJ0 JOCSTHYTO OOepTaHHS BHXPS y 3aJaHOMy HampsMmKky. [lix gac
MPOBEICHHI JOCTIKEHb MO BIUTMBOBI KIMHOMOAIOHOTO JIhOAy(TIOYaTKOBA CTafis) Ha
oOTiKaHHs KpHia, OyJM OTpUMaHi pe3ysbTaTH, sSKi JO3BOJSIOTH TOBOPUTH MPO BIUIUB
TypOyTi3aLii MOTOKY, Ha aepOANHAMIUHI XapaKTePUCTUKH.

Jnst BUpilieHHs 3aad, €KCIEPUMEHTANbHOI aepoAMHAMIKH, MOTPIOHO 3B’s3aTH
MOKa3aHHs 3HATI 3 MOJENI i3 O4iKyBaHUMH XapaKTEPUCTHKaMH HATypH, 4epe3 OAWH 3
KpUTepiiB MOmiOHOCTI. 3ampONOHOBAaHO 3B’s3yBaTH iX yepe3 umcio PelfHombica,
BHPaXEHOTO Yepe3 LUPKYJIALII0 KpHila, TOOTO HOBE MOHSTTS «BUXPOBHI PelHOIbICY.

Hayxosuii kepisnux — €.11. Yoapyes, 0-p mexu. Hayk, npoghecop
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 629.735.015.3(043.2)

Knanos O.0.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

MOJIEJTIOBAHHSI BAXOPOBHUX TEUII HA BEJIUKHUX KYTAX ATAKA

B MuHys7OMy, MpH MPOEKTYBaHHI JIITAJbHUX alapariB, 3aJadi acpOMEXaHiKd Ta
JMHAMIK{ TOJILOTY MOTJIM PO3IJISAATUCS OKPEMO B 3B’SI3KY 3 MOJKIIMBICTIO CIIPOIICHHS
ONMCY aepoAMHaMiuHMX cuil. ITicias OCBOEHHS MOJILOTIB HA KPUTHYHHMX KYyTax aTaku
IocTana HeOOXIAHICTh B3a€MO3B’S3aHOTO PO3TIAAY 3aJad MEXaHIKM MOJBOTY Ta
HecTalioHapHOI aepoOANHAMIKH 3 METOI0 OUTBII aeKBaTHOI IIOCTAaHOBKU Ta BHPIIIEHHS
3a1a4 IpH NPOSKTyBaHHI JIITAJBHOTO arnapary.

B zarambHOMY BUNAAKy /s BHBYEHHS HECTAlllOHApHOTO pyxy B armocdepi
HeoOXiJHO po3risinati piBHAHHA Eifnepa, 10 onmuCyIOTH pyX JIITAJIBHOTO amapary, siK
TBEpAOro Tila pa3oM 3 [OUHAMIYHUMHU PIBHSAHHAMH HECTAalliOHAPHOTO OOTiKaHHS,
TpaHUYHI YMOBH AJIs SIKMX OepyThCs 3 PIBHSIHb JMHAMIKHM JiTaka. Ayie HasBHI Hapasi
METOAM PO3PAaXyHKY HECTAI[lOHAPHOTO OOTIKaHHS HE MOXYTh aJleKBAaTHO BiITBOPHUTH
(izuKy mporecis.

Ha cyuyacHoMy erami pO3BHUTKY aepOJAMHAMIiYHHX JOCHI/UKCHb aKTyalbHUM €
MMUTAHHS CTBOPEHHS MaTeMaTHYHOI MOJEN, MO BioOpaxkae 3MiHY aepoJaWHAMIYHHX
Koe(il[ieHTIB Ha KPUTUYHHUX KYTax aTak¥l IPH BiJIpHBi MOTOKY, YHUKHYBIIH BHUPIIICHHS
JMUHAMIYHUX PIBHAHb HECTAIlIOHAPHOTO OOTiKaHHA. Taka aepoauHaMiuHA MOJIEIh
MOBMHHA OYTH MPH/ATHA A MOJICTIOBaHHS aepOAMHAMIYHHUX peaKiiil MpH I0BITEHOMY
HecTajJoMy pyci i OyayBaThUCs Ha OCHOBI OOMEXKEHOro 00’€My EKCHEePHMEHTAIbHHX
BHMIipIOBaHb 200 TEOPETUIHO PO3PAXOBAHUX JaHUX.

Po3poOka Ta BHKOpUCTAaHHS TaKUX HETIHIMHMX HECTAliOHAPHUX aepOJMHAMIYHUX
MoJielell B yMOBaxX BiIpMBHOrO OOTiKaHHS Ha JaHUH MOMEHT 3HaXOAWTHCS HA eTari
MIOYAaTKOBOTO PO3BUTKY.

Tak anst omucy BipMBHOTO OOTIKaHHS BHKOPHUCTOBYETHCS MaTeMaTHYHa MOJEIb,
1110 BKJIFOYAE B cebe penakcaliiiiHe piBHSIHHS NEPIIOTro HOPSAKY.

Cl(a,x)= %sin a(l++x)?

Vx)? + 4/x

. 1-
m! (a,x) = Zsina(l++/x)? >(
2 16
dx .
TIEer =x,(a —1,a)

Bona ommcye OCHOBHI HecTaliOHapHI Ta HENIHIHHI OCOONHMBOCTI BHHHKHEHHS
BiJIJpUBHOTO 00iKaHHS HA MPOQLIi.

Hamu craBuThCs 3agavya BU3HAYEHHs MapaMeTpiB peaKkCalifHOTO PIiBHSHHS IS
KOJIMBAJIIEHOTO PYXY.

Hayxosuii kepienux — €.11. Yoapyes, 0-p mexu. nayx, npogecop
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

VK 629.735.015.3(043.2)

JIrwoasin C.C., [Ipoxonuyk C.I.
Hayionanvuuii asiayitinuil ynieepcumem, Kuis

JOCJIIIXEHHS OBJEJIEHIHHS HA KPUII B AEPOJIUHAMIYHIA TPYBI

IIpoBeneHo noCTiKEHHS MOJIEN PSIMOTO KPHJla, Ha MepeHii KPoMIIi SKoro 0yiio
3MOJIETTbBAHO TPH THIIOBI BUAH 3JIACHIHHS 3 METOI0 OTPHMAaHHS Pe3yJbTaTiB IXHEOTO
BIUTUBY Ha aepOAMHAMIUHI XapaKTepPEeCTHKH KpHIIa.

Mopens kpuina MpSAMOKYTHa B IUIaHi, 3 acuMerpuuHuM mpodimem L=0.41m
b,=0.1684m S=0,062317m . Bisyanizaiiisi IpOBOIMIACE 33 JOMOMOTOIO IOBKOBHHOK.

Ha kpuni Oyno opraHi3oBaHo TpH BUIM 3JeAeHiHHs: poromnoaiouuit L=300mm
H=15mm, xmuuaoBuanuit L=300mm H=13 MM , 6ap‘epuuiit L=300 mm H=12mm.

JocnimkeHHs TPOBOOMIOCH B y4OOBiil aepomamHamiuHiii Tpy6i YTAJ-2HAY
3aMKHEHOTO THITy 3 BIIKPUTOI0 poOouor0 yacTWHOI (moBkuHAa 900 MM), 1m0 Mae
niepepi3 y BUTIIAAi eninca (miaronani 750420 mm) Ta obnasHaHa TPHOXKOMIIOHEHTHUMHA
Baramu ABMK. Cucrema kepyBaHHS o0epTamMu JBUTYHa BEHTHJIATOPA JI03BOJISIE
3MIHIOBAaTH LIBHKICTH MOTOKY B Jiama3oHi Bix 3,5 no 30 m/c. Ctyminb TypOyIeHTHOCTI
2,4%. BuxopucTtoByBanach €JIeKTpPOHHA CUCTeMa OOUYUCIECHs Ul BU3HAUCHHS 3HAUY€Hb
xoeoimientis C, Cy m,.

B pesynbraTi gochmikeHHss Oynu MOOymOBaHI 3al€KHOCTI aepOAMHAMIYHHX
koedinientis 1 sxocti C; Cy m, K, a Takox monsapu. BigHiMaHHA onopy HiJBicKu He
npoBomKck. [Ipy aHami3i 3ameXHOCTI KoedilmieHTa MiTHOMHOI CHIIM BiJf KyTa aTakd
CIIOCTEpIiraeThcsl 3MEHIIEHHS KPUTUYHOTO KyTa AaTakd Ta pi3Ke IIOTipIICHHS
MaKCHMaJbHOTO KoedimieHTa mimioMHol cuiu. KoedimieHT omopy HaHOimbmmid mpu
poromnoaibHOMyTa Oap‘epHOMY BHIAaX 3JMCACHIHHA. SIKiCTh Kpwiia 3 KIMHOIOIIOHUM
BUJIOM He € HabaraTto HIDKYOIO ,IK y YHCTOTO KpWiia. 3 OTPUMaHHX JaHHHX MOXKHA
3pOOUTH BHCHOBOK, LIO 3JICACHIHHS Ha MEepeqHill KpOMIi Kpuiia poromoiibHoro Ta
Oap‘epHOrO THUIIB HAWTIpIIe BIUIMBAIOTh HA aepOAMHAMIUHI XapaKTepHCTHKU KpHJA .
KnunomoniOHe 31me1eHiHAS B TOYAaTKOBIH CTafii pO3BUTKY MPU3BOIUTH 0 MOIIIICHHS
XapaKTEPHCTHK 3BATIOBaHHA. AJle 13 PO3BUTKOM 3JI€JCHIHHS CYTTE€BO MOCHIIIOETHCS
1000BHIT OMip Ta 3MEHIIYIOTHCS aepPOJMHAMIYHI XapaKTEePHCTHKU Kpwia. 301IbIICHHS
OIIOpY, Ta 3MEHIICHHS SKOCTi, MOXKYTh ITPU3BECTH 10 3MEHIIEHHS MiTHOMHOI CHIIH, IO €
HETaTUBHUM SIBHIIEM 3 TOUYKH 30py Oe3NeKH Moib0TiB. Buiesa3sHaueHi 16070B1 HapoCTH
y BHUIJIAIL poriB abo sSKUX-HeOyAb IHIIMX KPHXKaHUX BiJKJIAJCHb MOXYTh JOKOPIHHHM
YMHOM 3MIHMTH KapTHHY OOTiKaHHs Kpuia. 3poctac HpoQinbHUIl omip, MOTIK cTae
TypOyJeHTHHM, B 0araThbOX MiCIIX HACTae IOro 3puB, 3HAYHO Majae BEIMYHHA
ITiIHOMHOT CHITH, 3MEHILYEThCS BEJIMYMHA KPUTHYHOTO KyTa aTaKH, 3pOCTAE Bara JiiTaka.

Hayxosuii kepisnux — O.M. Ilepesepses, kano. mexH. HayK, npogecop
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 629.735.33(043.2)

Muponenko M.A., Bo3usk C.A.
Hayionanvnuii asiayitinui ynieepcumem, Kuis

OIIHKA EOEKTUBHOCTI KOMEPLIMHUX MACAKHUPCHKHX
IEPEBE3EHb HAJI3BBYKOBHUMMU JIITAKAMMU.
ICTOPISA TA NIEPCIIEKTUBU PO3BUTKY

CraHOM Ha CBOTOAHINIHIA JE€HP MH MOXXEMO TOBOPDHTH IIMIIE TIpO [Ba
MacaXUPCHKUX HAJ[3BYKOBHX JITaKa, II0 BHKOHYBAIM PETYISIPHI peHCH: paasHCHKHUN
nitak Ty-144 Ta anrno-¢panmy3skuit «KoHkopm.

OIHO3HAYHUMH TIepeBaraMy IMX JiTakiB OyJo 3Ha4YHE 3HM)KEHHS 4acy IepelboTy
Ta MOJJIUBICTh BUKOPHUCTAHHS HE3aHHSATOTO MOBITPSHOTO MPOCTOPY Ha BHUCOTI OJIM3BKO
BiCIMHAIISITH KIJIOMETPIB.

Benukoro mepemMoror paasHCHKOI aBiamiifiHoi mpomucioBocTi  Oyno Te, IO
MakcuMaibHa mBHAKicTh Ty-144 Ha BHMpoOyBaHHIX mocsrana 2443 km/rof., Tomi sK
mBuaKicTe KoHkopay He mepesumryBana 2100 kM/rox., a macaxupomictkicts Ty-144
3HAYHO TIepEeBHUINyBajia Macaxmwkupomictkicth Konkopma (150 i 100 macaxwupis
BIZIMTOBIZHO). 3BHYAifHO Ile MOTJIO 3pOOHMTH PAASHCHKHI JiTak OLTBII peHTaOeIbHUM,
sikOn He Habarato BhIIi HiX y KoHkopma BUTpaTn manmBa Ta 3HAYHO MEHIIA peasbHa
JaJbHICTh MONbOTY (3,5 THC.KM. y Ty-144 1 6,5 Tc.kM. y KoHKOpza), 1110 B pe3yibrari i
CTaJIO OCHOBHUM KpuTepieM aist Bu3HaHHsS Ty-144 HepenrabGenpHUM, Tomi sik KoHKOpX
I1Ie JIOBOJIi JOBI'O BUKOHYBAB PEHCH 1 HaBITh MPHHOCUB MPHOYTOK.

Omxe, pO3MISAOYM I JIITAKH Y KOHTEKCTI Cy4YacHOTO CBITYy, MH HE MOXEMO
CKa3aTH, IO OJMH 3 HUX OyB Kpallii 3a iHIIW, Tak SK HE 3BaYKAIOUM Ha iX CXOXICTh
MiX c000t0, TXHE CTBOPEHHS OYJIO 3yMOBIICHO Pi3HUMH IIIIIMH.

Po3risaroun mMepcieKTHBH PO3BHTKY HAA3BYKOBHX JITaKkiB y Cy4acHOMY CBITI
MOXXHa CKa3aTH, 1[0 32 CTAHOM Ha ChOTOJIHi, BUTPATH HA YTPUMAaHHS Ta 00CITyTrOByBaHHS
HaJ3BYKOBHX JITaKiB 3HAYHO MEPEBHILYIOTh NMPUOYTKU BiJ 1X BUKOPHUCTaHHS. Takox
IHIIMM acIeKTOM, IO 3aBa)Ka€ IMEPCIIEKTHBAaM PO3BUTKY HA/I3BYKOBHX JITaKiB — €
CTaBJICHHS MiJl CyMHIB TXHBOT O€3MEKH, a TAKOXK BUCOKHUI PiBEHb LIyMy, 1110 BUPOOIISAIOTH
HaI3BYKOBI JIITAKH.

IIpote, 3 iHImIOI CTOPOHHM, BBEICHHS B EKCIUIyaTallil0 HOBHX HAJ3BYKOBHX JITaKiB
Morno OW HE TINBKM 3HAaYHO 30UIBIIMTH IIBHAKICTH TPAHCKOHTHHEHTAIBHUX
nepeBe3eHb, a I JomoMoriio OW  BHDIMIMTH  aKTyalbHy HHUHI  IIpoOiemy
MIePEeBAHTAXKEHOCTI TOBITPSHOTO IIPOCTOPY, TaK SIK HAJ3BYKOBI JIITaku 3AiHCHIOIOTH
MEPebOTH Ha 3HAYHO BHIIMIA BUCOTI, Hi’K 3BHYAHI JIITAKH.

Otxe, y SIKOCTI BUCHOBKY MOJYKHA CKa3aTH, IO IEPCIEKTHBHUM JUIsi BUKOPHUCTAHHS
HaJI3BYyKOBHX JIITAaKiB Ha CBITOBOMY PHUHKY IaCaXMPCHKHX aBialiepeBe3eHb Moxe OyTH
BUKOPHCTAHHS OLIBII JICUIEBUX aJbTEPHATHBHHUX BHIB IaJIMBA, 10 3HAYHO 3MEHILIHUTh
BUAATKH, a OTKE 1 HiHy HAa KBHTKH, Ta 3HIDKEHHS pIBHA IIyMy, IO JO3BOJIUTH
BHUKOPHCTOBYBATH MapIIPYTH HAJ HACEICHUMH ITyHKTAMH.

Hayxosuii kepisnux — C.€. Aeecs, kano. mexu. HayK, OOYeHm
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
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VK 629.735.015.3(043.2)

[poxonuyk C.I., JIro6asin C.C.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

BUXPOBE OBTIKAHHSA CTPIVIOBUJHOTI'O KPUJIA

IIpoBeneHO mOCTiIKEHHS MOJENi CTPLIOBHIHOTO KpHJIA Majoro IOJOBXKEHHS, Ha
MOBEpXHi SIKOrO0 OyJI0O OpraHi30BaHO BHXPOBE OOTIKAHHA 3 METOIO ITOKPAIIECHHS
XapaKTepHCTHK Ha BEIIMKHX KyTaX aTak. BuxpoBe 00TiKaHHS CTBOPIOBAJIOCH CHCTEMOIO
YTBOPIOBayiB MOB3/10BXkHiX BuxopiB (YIIB) po3ramoBannx Ha nepenHii KpoMIIi.

Mogenp Kpuia TpameleBUAHA B IUIaHi, 3 cuMmeTpuuHuM mnpodinem L[=0.33m
b,=0.248246m S=0,078375m> . Jlnst 3GinbLICHHS e(eKTHBHOTO TTOIOBXKEHHS MOJEINi
BHUKOPHCTOBYBanach KiHIleBa mraiiba. Bisyamizaiis npoBoguiach 3a IOMOMOTOIO
LIIOBKOBHHOK.

Jns opraHizamii BUXpOBOro OOTiKaHHS BHUKOPHCTOBYBaJHCh acumeTpuuHi YIIB
mryronoxionoi ¢opmu 1=65mMmM, b=30mm 3 kpoxom 30mm. 3 VIIB cxommiam BuUXpi 3
HanpssMoM o0epTaHHs MPOTWICKHAM iHIYKTHBHOMY BHXODIO.

JocnipkeHHs: TpoBoamiock B y4OoBiil aepoxaumHamiuHiii Tpy6i YTA-2HAY
3aMKHEHOTO THUITy 3 BIJIKPUTOIO pOOOUYOI0 YacTHHOMO (moBkuHa 900 MM), 1m0 Mae
nepepi3 y Bursiai exinca (miaroxami 750x420 M) Ta o6nagHaHa TPHOXKOMIIOHEHTHUMH
Barami ABMK. Cucrema kepyBaHHS oOepTaMM JABHTYHa BEHTWIATOpA [O3BOJISE
3MiHIOBaTH IIBUIKICTh TOTOKY B Aianma3oHi Big 3,5 mo 30 m/c. Ctymiap TypOyJIeHTHOCTI
2,4%. BuxopucToByBanach €1eKTPOHHA CHCTeMa OO4MCIICHHS T BU3HAUCHHS 3HAUCHb
koedinientis C, Cy m,.

B pesymprari gocmimkeHHs Oynu moOyJIOBaHI 3aJIe)KHOCTI  aepOMHAMIYHUX
xoedinientis i sxocti C, Cy m, K. BigniManus onopy mifBicku He IpoBoAunucs. [Ipu
aHaJi3i 3aJeXHOCTI Koe(dillieHTa MiAWOMHOI CHJIM BiJ KyTa aTakh CIOCTEPIraeThest
30iMBbIICHHS] KPUTUYHOTO KyTa arakd Ta 30UTbIICHHS MaKCHMalbHOTO KoedilieHTa
migiiomuoi cun. KoeditieHT onopy 3pocrae, eKBiiCTAHTHO MOBTOPIOIOYHN 3aJIEXKHICTh
yrcToro Kpuia. Skicts kpria 3 YIIB € HIK40r0, HiXK Y YHCTOTO KpHJIa.

Y 1omnoBimi  TMPOBOMUTBCS TOCTAHOBKA 3aBAAHHS  JIOCTIHKEHHS  BIUIMBY
mryronoaionux YIIB Ha mepexaniit kpomii kpuia. 3 OTpIMaHMX AaHUX MOXKHA 3p0OUTH
BHCHOBOK, NP0 3IaTHICTh OPraHi30BaHOTO BUXPOBOTO OOTiKaHHS MO3UTHBHO BILIMBATH
Ha CTPYKTYpy OOTiKaHHS CTPUIOBHAHOTO Kpwia. 3O0UTBIIEHHS OMOpY, Ta 3MEHIICHHS
SKOCTi, MOXXHa YCYHYTH IIPOBOJASYM ONTHMI3allil0 po3MipiB, (opMum Ta dYacToTH
posrtamryBanns YIIB Ha kpuii.

B mpesenrauii 3BiTy HaBeneHi rpadiku koediumieHTa omopy Ta KoediuieHTa
IiIHOMHOT CHJIM BIZJTHOCHO KyTa aTakH, Ha OCHOBI SIKHX MO)KHa 3pOOMTH BUCHOBKH ITPO
edpexTuBHICT podotu YIIB.

Hayxosuii kepisnux — €.11. Yoapyes, 0-p mexn. Hayk, npogecop
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

V]IK 53.089.68(043.2)

Caran LB., ZKumoposcbkuii 10.0.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

T'PAIYIOBAJIbHUM CTEH]] BHYTPILIHbOMO/JEJBHUX 6-TH
KOMIIOHEHTHUX TEH3OMETPUYHUX BAI'

BHyTpilTHROMOIETIBHI IIECTUKOMIOHEHTHI TEH30METPUYHI Bardl CTEPKHEBOTO THITY
cTBOpeHi myst aeponuHaMiuHoi Tpyou TA/I-2 HAY. JlaHi TeH30MeTpUYHI Baru AalyTh
MOXJIMBICTD IIPOBOJMTH €KCIICPHMEHTAIbHI JOCTI/PKEHHS He TUIBKH CTaTHYHUX, ajne W
JIMTHAMIYHUX HAaBaHTaXKCHb, KOTPi JIFOTh HA 00 €KT MOCTipKeHHs. JlaHWid miaxix 1acth
3MOTY JIOCHI/DKYBaTH aepoJMHAMIUHI XapaKTepHCTHKH TaKUX O0’€KTiB, K Hecyda
CUCTEMa THUITy aBTOPOTYIOUHH T'BUHT, HECyYHH TBHUHT BEPTOJBOTY, a TaKOX 00 €KTIiB
CKJIQJHOI reoMeTpHYHOT (OPMHUL.

Ha cporomHimHii JeHbp OTPUMaHO OAaraTOKOMIIOHEHTHY CHCTEMY BHMIpIOBaHHS
aepOJMHAMIYHUX HABAaHTAXKEHb, SIKA JIa€ 3MOTY B IIPOLECI €KCIIEPUMEHTY IPOBOJMTH
HE3aJeXHE BHUMIDIOBAaHHS IIECTH KOMIIOHEHT BiJ TIOBHOTO aepOJHMHAMITHOTO
HAaBaHTAXKCHHSL.

CKOHCTpy#0BaHO rpaIyloBaIbHUM CTEH/T BHYTPIITHOMOIETTEHIX
IIECTUKOMIIOHEHTHHX ~ TEH30METpUYHHMX Bar. Jlanmit TpagylOBaJbHUA  CTEHT
NPU3HAYCHUI JUI OLIIHKM METPOJIOTIYHHX XapaKTepUCTUK aepoJMHaMiYHUX Bar
TeH30MeTpHYHOro Tuiy. [ToOynoBa naHOTO CTEHAY BHMara€ MaKCHMajbHOi TOYHOCTI
BHKOHAHHS, 2 TAKOXK BiH IMOBMHEH BiANOBIIATH HACTYIIHUM BHUMOTaM: IPH NPUKJIaJaHHI
CKJIaJIOBUX CHWJI B IOYAaTKy KOOPIWHAT, PO3PaxOBaHI MOMEHTH MO KaniOpyBaJbHUM
(hopmynam MaroTh OyTH piBHHUMHU HYJIO; CTEHZ 1 KamiOpyBajbHE OOJaJHAHHS TTOBUHHO
OyTH >KOPCTKHMM; KaJiOpyBalibHEe OOJaJHAHHS IMOBHHHO JO3BOJIATH B IIOYaTKOBOMY
TIOJIO’KEeHHI, Tepes KaliOpyBaHHSM, OJHOYAcHE MPUKIIAJEHHS BCIX CHJI i MOMEHTIB B
OJIHIH TOYI, SIKa JISKUTh Ha OYATKy KOOPAWHAT Bar.

B pmanili  poboti Oyno mpoaHaNi30BaHO IIECTUKOMIIOHEHTHY KOHCTPYKIIIO
TEH30METPHYHUX Bar, sika Jla€ 3MOTY BHMIpIOBATH BCi CHJIM i MOMEHTH, IO JHIOTh Ha
00’€KT TOCTIIKEHHS CKIIa{HOI T€OMETPHYHOI (POPMHU.

[TpoaHaiTi30BaHO MONEPETHBO OTPHUMAaHI XapaKTEPUCTHKH TCH30METPHYHHMX Bar
CTEP)KHEBOTO THUITY Ta OI[IHEHO MOXKJIMBICTh 1X BUKOPHUCTAHHS B aepoAWHAMIYHINA TPyOi
TAJI-2 aepoanHaAMiYHOTO JOCHITHAIIBKOTO KoMIutekcy HAY.

Po3po6ieHo Ta BHUTOTOBJIEHO TIpagyIOBaJbHUH CTEHA JUIS OLIHKM METPOJIOTIYHHX
XapaKTepHCTHK TEH30METPUYHHX aepOJANHAMIYHIX Bal' CTEPXKHEBOT'O THITY.

3a 0MOMOror po3po0JICHOrO TPaAyOBALHOIO CTEHIY Oye MPOBOAUTHCH OIliHKA
METPOJIOTIYHUX XapaKTePUCTHK  TEH30METPHYHUX Bar IaHOTO KOHCTPYKTHBHOTO
BUKOHAHHS, a TaKO)X B MalOyTHbOMY OILIHIOBATH XapakTepPUCTHKH  Bar iHIIOL
KOHCTPYKIIT.

Hayxosuii kepisnux — O.B. bondap, Haykoguii cnigpobimuux
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

UDC 629.735.33.015.3(043.2)

Sattarov A.L
National Aviation University, Kyiv

ANALYSIS OF SUCTION FORCE GENERATION ON THE WING

During the research of the oscillating wing attention was attracted with the force that
is applied on the leading edge of the wing. This force tends to expand hysteresis loops
on Cya=f(a) and move aerodynamic centre forward decreasing stability and increasing
control of the wing.

In the case of unseparated flow of an ideal incompressible liquid around flat plate at
an angle of attack, the flow velocity at the leading edge tends to be maximum and
according to Bernoulli's equation there is an infinitely large negative pressure (vacuum)
leading to the appearance of a force which is directed as the motion is and it is called
suction force.

At the positive angle of attack of symmetric airfoil, stagnation point is situated on
the lower surface of the airfoil. Air particles move from stagnation point rounding the
leading edge . Speed increases and pressure drops. Rarefaction appears in the area of
the leading edge. Suction force is a pressure force directed forward along the central
chord which is acting on the wing flowing around with steady airflow.

This force has a positive effect on the aerodynamic characteristics. It compensates
directed in the opposite direction drag forces. It exists in subsonic airflow. But there is
no high rarefaction near sharp leading edge in case of supersonic flow. The biggest
value of this force occurs on rectangular wing with high aspect ratio. Increase of sweep
angle and taper of the wing cause suction force reduction. It increases at high angles of
attack due to attached leading edge eddy.

Stall from the leading edge can reduce or eliminate suction force.

The aim of the experiment was to obtain effective suction force coefficient £ at
several angles of attack by integrating the leading edge rarefaction. Suction force is
directed forward along the central chord. So the computation was executed using aircraft
principal axes coordinate system.

In order to find £, geometrical integration method can be used. Airfoil and pressure
projections were drafted.

In the measured range, relationship (z=5°+15") between suction force coefficient
and an angle of attack is close to linear. Curve was approximated by line with the
equation:

Cp = Q0052

Coefficient of time dependence was plotted.

Further research must be done with oscillating wing in order to develop leading edge
desing and make corrections in the mathematical model of aircraft control system.

Scientific supervisor — E.P.Udartsev, Ph.D., associate professor
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 629.735.018.1.006.26:001.8(043,2)

CreniBka M.P., Illepemer P.B.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

CTEH] JJIs1 JOCJIIXKEHHS HAPAMETPIB IIOTOKY B POBOYI
YACTHHI AEPOJJUHAMIYHOI TPYEH

OcraHHIM 9acoM Oarato yBarm mpuaiiserscs HecramioHapHuM 00’€kTam 1 s
IBOro MOTPiOHI HOBI 3acobu. lle moB’s3aHO 31 30UIBMICHHSM IIBHUAKOCTI IOJBOTY,
3MEHIIEHHS JIOOOBOTO OIPy Ta BIIPOBA/PKCHHS HOBUX METOJIB, sIKi O O3BOIMIN
OpTraHi3yBaTH i 30UTBIINTH MIAHOMHY CHITY.

CyuacHi JIA yTBOpPIOIOTH MiAHOMHY CHIIy 3a paxyHOK Oe3BiIpUBHOrO OOTiKaHHS
Hecyd4ol MOBEpXHi 1 32 paXyHOK PO3piIUKEHHs, SKe€ BHHHKAE B Pe3yJbTaTi OOTIKaHHS
MOBEPXOHB NMPOdisst Kpuia.

Ane mpupoja po3mopsAWiacs 1o JApyroMy. Bci mTaxm, KoOMaxu CTBOPIOIOTH
MiIHOMHY CHIy 3a PaxyHOK BHUXPOBHX CTPYKTyp 1 ToMy MaiOyTHe , MaOyTb, 3a
BUXPOBHMH CTpyKTypaMu. bya mocTtaBieHa 3aaqa CTBOPUTH CTEH/L SIKHil 103BOIISIB O1
OIIHIOBAaTH XapaKTEPHCTHKH BHXPOBOI CTPYKTYpH, TOOTO,  IOBUAKICTH IIOTOKY,
MIPOCTOPOBHII KyT TOTOKY 1 MOAmyib motoky. IToTpiOHO cTBOpHTH TexHOIOTriI0, 106
IIPOBOJUTH MOHITOPHHT 32 MOZEILIIO, SIKa TOCHIIIKY€EThCS B aepOANHAMIUHIN TpyOi.

Ha wiit mMomeni OynyTh MOCHIIKYyBAaTHUCS HECTaI[iOHApHI a00 BHXPOYTBOPIOKOUI
XapaKTepUCTHKH, sIKi 3MIHIOIOTh aepoAWHaMiuHi xapakrepuctuku JIA. 3anmaua, ska
CTaBUJIaCh MEpeJ CTeHJIOM — Y BEPTUKAIbHINH IUIOMIMHI MPOBOJUTH MOHITOPHHT
XapaKTEPHCTUK MOTOKY, U IIbOTO OyB pO3pOOJeHUH KOOPIMHATHHK, SKUH Mae IBi
CTyneHi BUIbHOCTI. Llel KoOpAWHATHUK TTOBHHEH PyXaTHCh 1 BUCTABIATH NATUUK, SKUI
BUMIPIOE XapaKTEPUCTHKH IOTOKY B 3a/IaHUX KOOP/MHATAX.

KoopanHaTHUK Mae MPSIMOKYTHY CHCTEMY KOOPJMHAT Ta J[Bi CTYHEHI BUIBHOCTI,
MIepeMIIeHHs] 110 BEpTHKATi Ta IEepeMilleHHs 10 ropu3oHTam. IlepemimeHHs mHO
BepTHKani cTaHoBUTH 500 MM. A mepeMilieHHs 1o ropuzoHTtani cxiamae 1000 mMwm.
Takum 4YuHOM, MO0 OTPUMATH TOYHE MO3WIIIOBAHHS JaTYMKa Y IMPOCTOPI MOTPiIOHO
Hpene3iifHo NepeBOUTH B Ty UM IHIIY TOUKY.

KoHeTpykiist naTumka Mpu3HAueHa A TOTO, MO0 OTpUMATH IMOJOXKEHHS KyTa y
TOPHU30HTANBHIH IUIOIINHI Ta BEPTUKAIBHIN.

Tporienypa OTpUMaHHsS pe3yJbTaTiB MOJSAra€e B TOMY, IO BHMIDIOETBCS THCK B
LEHTPaJIbHIA TOYNI 1 BUMIPIOEThCS THUCK B OOKOBMX Toukax. Ilo pi3HMII THCKIB B
OOKOBUX TOYKAX OyIyeThCS IPaJUpOBOYHI XapaKTepHCTHKH. byB po3pobnennmit creHn
JUTS 3HATTS TPAINHOBOYHHX XapaKTEPHUCTUK IbOTO JaTIHKa.

[ToGynyBaBIIH LieH CTEH], MM 3MOXKEMO JIeTalIbHIIIIE JOCIIUTH BUXPOBI CTPYKTYPH.
Ha ocHOBI IMX JOCTi[DKEHb  BIPOBAJUTH HOBI €JNEMEHTH, 10  MOKpallaTh
aepoiMHaMiuHi xapakTepucTHKi JIA Ta po3poOHTH HOBI HECydi CHCTEMH, L0 OyAyTh
BHKOPUCTOBYBATH €HEPTiIO BiXpiB.

Hayxosuii kepisnux — C.O. lwenxo, 0-p mexu. Hayk, npoghecop
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CYYACHI ITPOBJIEMH MAIIIHHO3HACTBA
YK 515.2.681.3

Ociiiuyk B.C.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

MOJEJIOBAHHSA POBOYOI IIOBEPXHI ITHEKA JJIsI IEPBUHHOI'O
OYMIIEHHS KOPEHEIJIOAIB HYKPOBUX BYPSKIB

IInomi mociBiB mykpoBux OypskiB (L[b) Ha YkpaiHi 3a paasHCHKUX YaciB cCsraiu
noHan 1 miH. ra. Y munynomy 2013 poui 3a nmoBigomineHHsIMA MiHicTepcTBa arpapHoi
TIOJITHKH 1 IPOJOBONBCTBA. IyKPHUCTI 310paHi Ha uromi Jymmens 280 tuc.ra. Jlskyroun
3axXiJHO€EBpOIEHCHKUM (ipMam, 1[0 "momomoranu" HacCiHHIM, TEXHIKOIO Ta 3acobamu
3aXHCTy POCIHH Bix OypsHIB i XBOpoO, cepeans BpoxaitHicTs cranoBmna 403 w/ra (y
2012pori — 3981y/ra).

Bin camoro moyatky po3poOKH MaIvH Uis MexaHizoBaHoro 30upanss LIb i no HuHi
mpoOJieMoI0 € 3MEHIIeHHS 3a0pyJHEHHOCTI OypsKOI[yKpOBOI CHPOBHHH, sKa
MOCTAYAETHCS HAa OYypSKONpPUIMAaNbHI ITyHKTH I[yKPOBHX 3aBOAIB, 3aJIMIIKaMU TPYHTY,
Oyp'sHIB i TWYKH, a/UKE Taka CHPOBMHA BTPAYyac KOHAMLIWHICTH HPH TPUBAIOMY
(6impme 60 ni6) 30epiraHHI y 3aBOJICHKHMX KarataX, a HaWTOJIOBHIIIMM € Te, IO
BHMBE3CHUI 3 MOJIS Pa30M KOPEHEIIOAaMH POAIOUNH rpyHT (10 55% Bix 3amikoBoi Baru -
y CKJIaTHUX YMOBax 30MpaHHs ) 0€3M0BOTHO BTPAYAETHCS.

Cepen Bigomux pobounx opraniB (PO) s BHKOIMyBaHHS KOPEHEIUIOIIB
HAUNPUIATIAMBIMMHA [0 CKJQJAHUX YMOB 30WpaHHS (3aHagTo TBepAi abo
TIepe3BOJIOXKEH] TPYHTH, 3a0yp siHEHI MOCIBM 1 T.I.) € IHUCKOBI, SKi B TOPIBHSHHI 3
JIEMIIIKOBUMH Ta BWJIBYACTUMH 3a0e3NeuyloTh HaHBHINY TEXHOJOTIYHY HAAifHICTDH
BUKOHAHHS TPOLIECY BUKOIYBaHHS 1 MEPBHHHOTO OYMILIEHHS KOPEHEIIIIOIB.

Hogi komaui po3po0neHi mo tumy came auckoBux PO i ckiamaroTbecst i3 IBOX
JIUCKIB, YCTaHOBJICHHX Il KyTOM OJMH 10 OJHOrO, Ta IIHEKa — TPaHCIOPTEpa,
PO3MIIIIEHOrO B3OBX IOB3I0BXKHBOI oci cumeTpii PO i BUKOHAHOTO y opmi mpsmMoro
[1] um xocoro [2] renikoina, KpOK HABUBKH SKOTO MOCTYMOBO 3MEHIITY€ThCS.

Cnucok eukopucmanux oxcepen

1. Tlarenr Ne59726 VYkpaima, MIIK A01D25/04. PoGoumii opraH s BHKOIIyBaHHS
xopeneruioniB / B.II. FOpuyx, M.I1.Bonoxa, O.T. bawma, JI.B.Fonoupesa; 3assBHUK 1 BIACHHUK —
Harmionaneuuii aBiamiiiauit ynisepeurer.- Ne u201013625; 3as18:1.16.11.2010, omy6a. 25.05.2011,
Bron. Ne 10

2. Iarent Ne78042 Vxpaina, MIIK A01D25/00. Konau mnsxopeneruonis/ FO.0./[opowenko,
M.I1.Bonoxa, JI.B.Bondupesa; 3asBHMK 1 BIacHUK- HamioHanmbHuWil aBiam. yHiBepcuTeT.- Ne
u201208785; 3as8:1.17.07.2012, omy6u1. 11.03.2013, BroaNe 5

Hayxosuii kepienux — M.11. Bonoxa, kano. mexu. HayK, OOYeHm
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VK 620.178.16 (043.2)

Amngpeesa B.E., Anapeesa 10.E.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

INOKPAIIEHS TPUBOJIOTTYHUX XAPAKTEPUCTHK 3A PAXYHOK
BUKOPUCTAHHS JUCKPETHUX IIOBEPXOHb

HesBaxaloun Ha 3HAYHUH NPOrpec HAayKH PO TEPTs Ta 3HOIIYBAHHS, IUTAHHSI
MABUIICHHS 3HOCOCTIHKOCTI 1 3MEHIIEHHS BTpaT y TpUOO JIOTIYHHX CHCTEMax
3INIIAIOTECS 6araTo B YoMy HeBUpImeHUMH. lle MosiCHIOEThCS CKIIIHICTIO MTPOLECiB 1
SIBUI, sIKi BiAOyBalOThCS B TOHKHX IIOBEPXHEBHX IIapax TPHUOO CIOJy4eHb,
NOCII/UKEHHST SIKMX 3a OaraToJiTHIO iICTOpII0 ICHYBaHHS HayKH @pO TepTs Ta
3HOUIYBAaHHS BUKIIMKA€E 3HAYHUI iHTEpeC y TPHOO JIOTIYHOMY CYCIIUIBCTBI.

JIuckpeTHi MOBepXHi, K 3aci0 MOKpalieHHs TPUOO JOTIYHNX XapaKTePUCTUK AeTalleH i
BY3J1iB MAIllMH, BUHUKIIK 0araTo poKiB Ha3aj, ajie IIMPOKe PO3IOBCIODKEHHS OTPUMAIIH 32
OCTAaHHE JECATHIITTS SIK HAWOUTBII TMEpPCHEKTHBHMM, IKUTTE3NATHHN  HAMPSIMOK
IHKUHIpUHTY TOBepXHi. CyTh METONIB CTBOPEHHS IHCKPETHUX ITOBEPXOHB IIOJISTAE B
3aMiHI TpaJULifHOTO CYIIJIFHOTO IIapy MOBEPXHI Ha MEPEPUBHUCTY MO3aiYHO-TUCKPETHY
CTpYKTYpy. JMCKpeTHI MOBEpXHI MO3BOJSIOTH 3a0E3MEYNTH HEOOXiqHY HAIiiHICTH 1
JIOBTOBIYHICTh TPHOO CIOJNy4eHb B €KCTPEMAIBHUX YMOBaX €KCILIyaTallii, /ie CyIiIbHI
3aX¥MCHI MOKPHUTTS BTPAYalOTh CBOIO Ipale3/aTHICTb. Pe3ynbTaToM BIPOBA/UKEHHS TaKOl
TEXHOJIOTii € pO3UIMpEeHHs Jiana3oHy poOOTH Jerajeil B eKCTpeMalTbHHX YMOBax
ekcrutyaranii (o JOMyCTUMOMY HaBaHTa)KCHHIO, 3HOCOCTIMKOCTI, KOS]Il[i€eHTy TepTs,
(bi3MKO-MEXaHO-XIMIYHIM XapaKTEPHCTUKAM Map TepPTs).

JlMckpeTHa CTPYKTypa TIIOKPUTTSA [IO3BOJISE, Ha BiAMIHY BiI TpamumiiHOTO
CYLIBHOTO MOKPHUTTSI, YCIIIIHO 3aCTOCOBYBATH ITOBEPXHEBO-IUIACTUYHE eopMyBaHHS
(III1[) s oTpuMaHHS HEOOXIMHOTO pO3MIpy JeTami 1 YHCTOTH ITOBEPXHI.
3actocyBanns [II1J] 3milficHIOETBCS OJHOYACHO 3 HAHECEHHSIM JUPEPEHIIHHOTO
JHUCKPETHOTO MOKPUTTS A0 IUIACTHYHOTO JedopMyBaHHS DIIMOMHHHX InapiB 0e3
PO3TPICKYBaHHS 1 BilIIapOBYBaHHS OKPEMHX JUCKPETHHUX IUITHOK MOKPUTTs. CyninbHe
MOKPHUTTS, IpH 3acTocyBaHHi [1I1]], po3TpickyeThes i BiAIIApOBY€ETHCSI.

CpOrosiHi aKTMBHO 3aCTOCOBYIOTb MEXaHIUHMH MeToJ (OpPMYBaHHS IMCKPETHUX
MOBEPXOHb, CYTh SIKOTO IOJSra€ y JUHAMIYHOMY BIUIMBY IHJEGHTOpa Ha MOBEPXHIO
JeTaxi i CTBOpEHHs 3arinOieHb (JIyHOK) 3a paxyHok [II1]]. 3armuOuHu mOKpamyoTh
3MalyBaJbHI BJIACTUBOCTI MOBEpPXHi, IMiABUIIYIOTH OIIp CXOIUIIOBAaHHIO 1 KOpO3ii,
CKOPOYYIOTh IIepio]] MpHIpanioBaHHs. Bubip onTumansHOro po3ranryBaHHS 3ariHOMH
JIO3BOJIIE KOHCTPYIOBaTH IOBEPXHIO 3 3aJaHUMHU EKCIUTyaTalliiHUMH BJIaCTUBOCTSIMH,
TIOJIITIIUTH TPUOO TEXHIYHI XapaKTePUCTHKH, 3HU3UTH HAIpYKEHUIT cTaH moBepxHi [1].

Cnucox BHKOPHCTAHUX JZKepeI

1. B.€. Mapuyxk, b.A. JIamenxo, M.B. Kinnpauyk, O.1. JIyxora. 3aXUCT IOBEpXOHb TEPTs
JMCKPETHUMU TToBepXHaMu/ [IpobiieMu TepTs Ta 3HOLIYBaHHS: HayK.-TexH. 30. — K:HAVY, 2013. —
Bum. 2(61). — C. 80-87.

Hayxosuii kepisnux — M.B. Kinopauyx, 0-p mexu. nayx, npoghecop
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HIJISIXA CTBOPEHHS HOBUX ®PUKLIAHUX MATEPIAJIIB

OpuKIiifHi MaTepiaad 3aCTOCOBYIOTH y (PUKIIHHUX AMHAMIYHHX TPHUCTPOSX, N0
SIKMX Hale)XaTh TajlbMa, HAKIAIKH, CIEIialbHI OMOpH KOB3aHHS, My(TH, BapiaTOPH.
@pukuiitHi MaTepiaay NPAIOIOTh Y BAKKMX YMOBAX 3HOIIYBaHHS 332 BUCOKMX ITUTOMUX
HaBaHTaxkeHb (o 8 MIla), mBuaKocTell koB3anHs (1o 50 M/c) i TemmepaTyp, LIO
MOXYTb MHTTEBO MiaBuIIyBaTtucs 1o 1200 ‘C. Y 3B'I3Ky 3 UMM A0 (GPHUKLiIHHAX
MarepiaiB CTaBJSITh TaKi OCHOBHI BHMOTH: BHCOKa (PHUKIIHHA TEMIOCTIHKICTD,
JOCTAaTHE 3HAYEHHs 1 CTabiIbHICTH KoedillieHTa TepTs, NPHUIIPALbOBAHICTh. BHCOKa
KOpO3i€cTiiiKicTh. BOrHeOe3nevHicTh. Ta i iH. binpmocti upx BUMOTr BiANOBIAAIOTH
nepenycimM QpUKLiNHI mapy, y SKUX CcTaOLIbHI XiMIYHHN 1 (a30BUil CKIaaH, CTPYKTYypa,
W omxe 3a0e3medyeTbcsi CTANICTh BIACTHBOCTEH IOBEPXHEBOTO INApy B IPOIeci
ekcrutyatamnii. Marepian BHOHpAlOTh 3a TPAHUYHOK TOBEPXHEBOKI TEMIIEPATYyPOIO
HarpiBaHHsI, 110 3aJICKHUTh BiJl PS)KUMIB raJibMyBaHHS.

Bucoka 3HOCOCTIHKICTH (GPUKIIHHMX MaTepiagiB BH3HAYa€ CKOHOMIUHICTh
eKCIUTyaTamnii i 1X HaaiifHiCTh IS Mpale3NaTHOCTI MAllMH T4 MEXaHi3MiB, Y SKHX iX
3aCTOCOBYIOTh. 3YCWIUIS, CHOPSMOBaHI Ha MiJBHINCHHS 3HOCOCTIMKOCTI Marepialis,
TepeyciM MoB's13aHi i3 3aX0JaMu 3aro0iranHs HaIMipHOMY IiIBUIEHHIO TEMIIepaTypH
Ha TIOBEpPXHI TepTs 1 CXOIUTOBaHHS. IliBHINEHHS 3HOCOCTIHKOCTI Ma€ TPH OCHOBHI

Hanpsmu: 1) YIIOCKOHAJIGHHs ~ BJIAacTUBOCTeHl  Oe3mocepenubo  (pukIiiiHOTO
Marepiaiy; 2) YIIOCKOHAJICHHS KOHCTPYKIil TampMiBHHX a00 IeperaBalbHUX
IIPUCTPOiB; 3) perylaMeHTalis yMOB eKCILTyaTarii.

Jlnst 3HIDKEHHsS IHTEHCHBHOCTI 3HOIIEHHS NMOTPIOHO, cepen IHMMX, 3a0e3neduTH
JOAATHIN TpajieHT MeXaHIYHHMX BJIACTUBOCTEH 3a TJMOMHOIO BiJ IOBEPXHI TEpTH,
NoBepxHeBHil (poboumit) map Mae OyTH TOCTaTHBO ITACTHYHIM.

s ToCcATHEHHSI BUCOKOTO 1 CTa0lMbHOTO KoedilieHTa TepTs NPOMDKHUN poOounit
miap TOBHMHEH MaTH OCOOJHMBY TETEPOT€HHY CTPYKTYpy 1 BIAcTHBOCTI, IO
3abe3neuyBaid O BeNUKE 3HAYCHHS KOoeilieHTa BHYTPIIIHBOTO TEPTS HPH BHCOKHX
TEMIIepaTypax Ta 3armodirajan NOMKOIKEHHSIM ITOBEPXHI TEPTS OCHOBHUX MaTepiaiB.

B 3B’sa3ky 3 mHM, OpeAcTaBis€ HAYKOBUHM 1 NPHUKIAJHUHA 1HTEpEC CTBOPEHHS
(hpUKLifHAX MaTepialliB i KOMIO3ZUIIHHUX TOKPHUTTIB, AKi O TO3BOJISIIH LiIEHAIPABICHO
KepyBaTH TEIUIOBUM CTAaHOM By3ia TepTsa. OCOOMUBICTIO KOMITO3HUILIHHUX MaTepialliB €
HasSBHICTH HENEPEPBHOI 3B'A3yr040i (a3u (moIiMepHOi, MeTaneBoi), B AKiil po3moaineHi
OUCKpeTHI a3M y BUINILAI TBEpOMX Tin— HamoBHIoBayiB. Came HamoBHIOBaui
(mucniepcHi, BOJIOKHHCTI) HaIalOTh OCHOBHHUI BIUIMB Ha MEXaHiuHi, €lIeKTpo — i
Ter1oQi3uuHi Ta iHIIi BIACTUBOCTI.

TakuM 4MHOM, IJIsl PO3POOKHU MEPCIIEKTUBHOrO (PPUKIIHHOrO Marepiaiay HEoOXiaHO
JETANbHO BHUBYMTH B3a€EMHUH BIUIMB TEIUIO(I3UYHUX BIIACTMBOCTEH MAaTPHYHOTO
Marepialy i MaTepialy HallOBHIOBa4Ya Ha TPHOOTEXHIUHI BIACTHBOCTI KOMIO3HLIHHOIO
MaTepiany

Hayxosuii kepienux — O.B. Ticos, kano. mexu. Hayk, doyenm
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VK 691.891

Xapuenko B.B.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

HOBI KOMIIO3UIIIMHI EBTEKTUYHI CIIJIABIA
JJISI HAKJIAJTOK TAJIBMIBHUX MTPUCTPOIB

BaxymBy pomp y ¢QopmyBaHHI TPHUOOTEXHIYHMX BIACTUBOCTEH MOKPHUTTIB
BiZITparoTh (Pi3MKO-MEXaHIYHI XapaKTEPUCTHKHA METAIEBOi OCHOBH Ta 3MIITHIOBAJIHLHOT
(a3u. Y 3minHOBaNBEHOT (pa3u Mae OyTH BUCOKA 3HOCOCTIHKICTh, TBEPICTh, MIIHICTD K
3a HM3BKUX, TaK i MiJBHUIIEHUX TEMIEPaTyp, KOpo3iifHa CTIMKICTh y XIMIYHO aKTHBHUX
CepeIoBHINAX, ONTUMATbHA 3HOCOCTIMKICTh.

SIk  OCHOBY  KOMIO3MLIHHMX  €BTEKTHYHUX  MarepiajiB  MepCHEeKTHBHO
BHUKOPHUCTOBYBATH aycTeHIiTHy cTanb 12X18HO9T, mo 3ymMoBIeHO XapaKTepHCTHKaMH,
KOTpi BiJpIi3HSIOTH 11 BiJ iHIIMX MarepiaiiB. BaJIMBOIO € TaKOXK MOMIIHUBICTH 3aMiHH
JIOPOTHX HIKEJIEBUX CIUIABiB OILIOJHOJErOBaHUMH CIUIaBaMH Ha OCHOBI 3amiza. Sk
3MIOHIOBaIBHI (a3 HAHOLIBII JOMIIFHO BUKOPHCTOBYBATH JKapOCTIHKOCTI, KOpO3iitHOT
CTIHKOCTI, 3HOCOCTIHKOCTI.

OO6’exTaMu JOCHTIPKeHHs Oy cIutaBu Ha ocHOBI crani 12X18HIT, y ckmani skux
6opuu tutany i xpomy (XTH), 6opunu turany i kap6iny Banaxito (BTH). Ximiunnii i
(a3oBuii CKJIa] CIIaBiB HaBeeHO y Tabu. 1

Tabnuys 1
Ximiunmii i ¢pa3zoBmii ckj1a] eBTEKTHYHHUX CILIABIB
E 'YMiCT KOMITOHEHTIB 32 Macoto, % ®dazoBwuii cknag @ § b{
< - Z E
§,.E 3MiLHIO- é § 5
é« € |Cr|Ni|Ti|V |B | C|Fe |Marpuus | BansHi = 5 %
S B conykn | 3 =
BTH (154{7,7(3,2|8,1 (1,4 |1,962,3 TiB,+VC | 470 1460
12X18HIT
XTH |20,5(8,6 2,5 — |2,6 | — |65,8 (Ti, Cr)B, | 370 1490

dopMyBaHHs CTPYKTYpH Y Ipolleci KpUcTamizalii IUX CIUIaBiB BifOyBaeThCs 3a
THM CaMHM MeXaHi3MOM, 32 SIKUM KPHCTaJi3yI0ThCs KBa3iOiHApHI eBTEKTHKH 3 (hazamMu
MPOHMKHEHHs. [lepcriekTHBHUM Oyae HAaHECeHHs TaKUX MaTepialiB MeTOJOM
MJa3MOBOTr0 HamWIEHHSA. OpepkaHi HaHI MiATBEPIKYIOTH BHCOKY 3HOCOCTIHKICTh
IUTa3MOBHX MOKPHTTIB. IliNBUIIEHa AUCTIEPCHICTD 3MIIHIOBANBHOI (a3H MPOHHUKHEHHS
Ta 11 piBHOMIpHHIT PO3IOJNI y CTaNeBii HEPIBHOBAXHUH CTaH €BTEKTUYHHX IIIIa3MOBUX
MIOKPHTTIB, OUYEBHUAHO, CIIPHSIE CTPYKTYPHIM camoopraHizamii mij] 9ac TepTs.

Taki MOKPHUTTS MalOThb BHCOKY 3HOCOCTIHKICTH B YMOBaxX BHCOKHX TeMIepartyp i
THUCKIB, 1 MOXKYTh OyTH PEeKOMEH/IOBaHi y SKOCTI MaTepialy IJisl HaHeCeHHs Ha poboui
MOBEPXHi raJbMiBHUX HAKJIAIOK.

Hayxosuii kepisnux — O.B. Ticos, kano. mexu. Hayk, OoyeHm
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VJK 658.8

Brt. B. I'opin,

HauionanbHuii TpaHciopTHUI yHiBepcuteT, KuiB
Ba.B. I'opin,

TOB «HBO «KBanTenepropecypce»

KANIUIAPHI TPYBKH JJIAA JPOCEJIOBAHHSA PIJMHU XOJIOJATEHTY

Kaminspai TpyOKH BiTHOCATHCS O PO3MMPIOBATEHUX MPUCTPOIB Ta SABISIOTH COOOI0
IpoceNb TOCTIHHOTO TEPETHUHY, Y SKOMY pI3HHI THCKY KOHAEHCAmii 1 KHUITiHHS
XOJIOJIOATeHTY 3a0e3MeuyeThCsl 3a PaXyHOK TiAPaBIiYHOTO OMOPY MO BCil JOBXKHHI.
Januii po3MMPIOBANBHHUI TIPUCTPI HE MICTUTh MEXaHIYHUX PYXOMHX BY3JIIB Ta
Jeraneil i He BUMarae HisSKHX 3ac0O0IB peryJfoBaHHS 1 HAIAIITYBaHHS HA BIAMIHY BiX
TEpMOPETYIIIOI0UNX BEHTUIIB, 10 3a0e3neuye BHCOKY HaiHHICTh y poOOTi MpOTAroM
JIOCUTB TPHBAJIOTO Yacy.

Ili nepeBarn MOSCHIOIOTH IUIMPOKE 3aCTOCYBAHHA IIPUCTPOI0 B XOJOJHIBHUX
cUCTeMaxX Mayol TMOTYXHOCTi: KOHJAHWI[IOHepaX, MOOYTOBUX XOJOAWIBHUKAX 1
MOpPO3WJIBHUKAX, @ TaKoX XOJOAWIbHMX madax Ta mnpuiaaBkax. OpHaK IiCHYIOTH i
HEJIONIKHY, IO TOB’sI3aHi 3 3HIKEHHSIM e(EeKTUBHOCTI poOOTH IIpH 3MiHI TeMIeparypu
HAaBKOJIMIIHBOIO CEPEAOBHUINA 1 TEIJIOBUX HABAHTAXCHb, a TAKOX 3HWKCHHS
XOJIOJOTPOAYKTUBHOCTI IIPU MiHIMAJIBHUX BUTOKAX XOJOMO0AreHTY.

Jo xanimsipHux TpyOKax iCHYIOTh JJOCHTh JKOPCTKI BMMOTM ILIOAO iX PO3MIpiB,
Marepiajly Ta SKOCTi BUTOTOBJICHHS, TOMY ILI0 ¥ PO3pPaXyHKOBOMY PEXHUMi BOHM NOBUHHI
3a0e3nedyBaTy TPOIYCKHY 3IaTHICTh MPOTIKAHHS XOJIOJOAreHTY B KUIBKOCTI, sKa
JIOpiBHIOE MacOBHH MPOIYKTHBHOCTI KOMIIPECOPa XONOAMIBHOI CHCTEMH.

Kamizsipai TpyOKH JUIsi JIPOCENIOBAHHS PIIHUHE XOJIOJ0ATeHTY 3 MarpyOkamu
MiIBE/ICHHS PiJIMHHU XOJIOMO0AreHTy 1 BiIBEIeHHs apo-piqMHHOI CyMilIi BizoMmi 3 poboT
[2,3]. Henonmikamn Takux KamisIpHUX TPYOOK € IX BiJHOCHAa METAJIOEMHICTB, IO
TIOB's13aHA 3 MaJIMM TiAPABIIYHAM OIIOPOM JUIS TIPOXOJY PIAMHM XOJIOZOAreHTy Ta IMapo-
PIAMHHOI CyMiIi, a TaKOK HE3HAYHA 30HA PETYIIIOBAHHS BHTPAT PiIUHU XOJIOJ0ATECHTY,
0COOJIMBO TP MiJBUILIEHHI TEMIIEPATypHU HABKOJIHIIHBOTO CEPEOBHINA, KOJIU 3POCTAE
PI3HHILE MK TUCKOM KOH/IGHCALIT | THCKOM KHITIHHSI.

Buxonsuu 3 IOro MeTa JOCITIPKEHB ITI0JIsiraja y pO3IIMPEHH]I 30HH PeryJloBaHHS
BUTpAaT pIiIUHM XOJIOJOAreHTY Ta 3HIDKCHHS METAJIOEMHOCTI. 3a3HaueHa MeTa
Jocsrajach THM, IO KamusipHa TpyOKka Ui DPOCENTIOBAaHHI PIIMHM XOJIOZOAreHTy 3
naTpyOKamMH TiIBEJIECHHS PIIKOTO XOJIOJOAreHTY 1 BiIBOAY Mapo-piIMHHOI CyMimm Ha
YaCTHHI JOBKMHM OyJia BUKOHAaHA 3 PIBHOMIPHO PO3TAIIOBAHUMH IIEPEKUMAMH.

Kpim TOro, 3ampornoHoBaHa TpyOka J103BOJISIE PO3LIMPUTH 30HY pPEryJIIOBaHHS
BUTPAT DPIAKOTO XOJIOAOAreHTy, TaK SK 32 PaXyHOK HasBHOCTI MEPEXHUMIB B3JOBXK ii
JOBXHHU Pi3KO 30UIBIIyEThCS TipaBIivHui Omip TPyOKH NpH 30UIBIICHH] Pi3HHUII MK
THUCKOM KOHJEHCAIlii i THCKOM KHITiIHHS XoyoxoareHTy. ExoHoMiuHa edeKkTHBHICTH
BHUHAXOJy BUPAKAETHCS B 3HIDKCHHI METATOEMHOCTI KamiIsApHOI TPyOKH i 3HIKEHHI
BUTPAT €JEKTPOEHEeprii, IO 3aTpavyacThCs Ha BUPOOHUITBO XOJIOAY, 33 HPUYHHU
BiZICYyTHOCTI HPOPUBY IapiB XOJOMOAreHTy 3 KOHJEHCATOpa y BHIIAPHUK XOJOZHOI
YCTAaHOBKH IIpH 3HAYHIM TeMIepaTypi HaBKOJMIIHBOTO CEPEIOBHUINA, KOIH 3HAYHO
3pOCTa€e Pi3HUI MiXK THCKOM KOHJIEHCAIIi] 1 THCKOM KHITIHHS XOJIOJJOAT€HTY .
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I'epacumenko €.B.
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KOMILIEKCHA OIITHKA SIKOCTI )KAPOCTIMKHX MMOKPUTTIB

[ligBuIeHHsT HAAIHOCTI BiAMOBINANBHUX JeTaleil, IO MPAIfOOTh MPU BHUCOKHUX
TEMIIepaTypax, € aKTyaJbHOIO 33Jauelo, sSKa OCTAHHIM 4YacOM YCIIIIHO BHPINIYEThCS
IUISIXOM 3aCTOCYBAaHHS JKapOCTIHKMX MOKPUTTIB, HAaHECEHMX Ha pPOOOUYy ITOBEPXHIO
TaKuX JeTajeil MeToJjaMu ra30TepMi4HOTO HAMIFOBAHHS | BAKYYMHOT'O OCAJIKEHHSL.

Ho excrutyaTtaniifHoi HamiffHOCTiI neTaneil 3 HAaHECEHWM IMOKPHUTTSIM BHCYBAIOThH
BHCOKI BUMOTH, 1110, y CBOIO 4epry, BUKJIMKA€ HEOOXiHICTh OTPUMAHHS ONEpaTHBHOI Ta
JocTOBipHOT iH(opMalii Ipo sIKiCTh X HOKPUTTIB.

SIKiCTh >KapOCTIMKHMX IOKPHUTTIB IOLITEHO OI[IHIOBAaTH 3a PaxyHOK CTBOPEHHS i
3aCTOCYBaHHS HOPMAaTHUBHOI 0a3u po3paxyHKIB Ta BHUIPOOYBaHb, IO 0a3ylOThCcS Ha
Cy4acHMX METOAax KBaliMeTpii if ocHOBHHX moJjoxeHHsX craHaaptiB ISO cepii 9000.
OnHak cy4yacHa HOpMaTHBHa 0a3a BCTaHOBJIIOE IIOPSJIOK HPOBEIEHHS BHIPOOYBaHb
JIMIIe OJUHWUYHHMX BJIACTHBOCTEH MOKPHUTTIB 1, SK MpPaBHJIO, HE Ia€ MOXKIUBOCTI
KOMIUTEKCHO BHBYUTH MOKPHTTS SIK CHCTEMY, i€ B3a€EMOJIIOTh BHYTPIIIHE i 30BHIIIHE
CepeIoBUIIA, CKIIaJ] TIOKPHUTTS Ta HOrO CTPYKTYpa, TEXHOJIOTisS HaHECEHHs TOIIo. ToMy
MIPOBEACHHS AOCTI/PKSHD y rajiy3i BIOCKOHAJICHHS METO/IIB KOMIICKCHOT OI[IHKH SIKOCTI
JKAPOCTIMKKUX MOKPHUTTIB 1 po3poOKa Ha Liif OCHOBI MPUHLHIIIB CTBOPSHHSI HOPMATHBHOI
JOKYMEHTalil, 1[0 periaMeHTye MOPSIOK iX MPOBEICHHS, € aKTyalbHOIO 3aJadero sK
Cy4acHUX CTaHAApTH3aLil i cepTrikamnii, Tak i imKeHepil HOBepXHi.

Po3pobiaeHo anropuT™ po3B's3aHHA 33a7adi OLIHKU SKOCTI KAPOCTIMKHUX MOKPHUTTIB,
TIOCTIIOBHICT Jiil IKOTO BKIIIOYAE TEXHOJOTIUHE (hOpMyITIOBaHHS 3a1adi; 30ip Ta aHaIi3
anpiopHoi iHpopMmaril; MaTeMaTH4He (OPMYITIOBaHHS 3ajadi, OOIPYHTYBaHHS i BHOIp
OCHOBHHX XapaKTEPUCTHUK SKOCTI KapOCTIMKUX ITOKPHUTTIB.

IIpoBeneHi aHamiTHYHI MOCHIIKEHHS 3 BUKOPUCTAHHSIM INPUIMHHO-HACIIIKOBOL
miarpamu  IcikaBM  JTO3BONWIM BCTAHOBHTH, LI0O OCHOBHMMH JedeKkramu, sKi
XapaKTepU3yIOTh SKICTh HAHECCHOTO IMOKPHUTTS, € PO3TPICKyBaHHS, BigmapyBaHHS 1
HasBHICTH IOD.

Jlnst oLiHKM CTyIEHs BIUIMBY 3a3Ha4eHHX Ae(EKTiB Ha eKCIUTyaTaliiiHy HamilHiCTh
MOKPHUTTIB, OTPUMAaHHX METOJaMH Ta30TePMiYHOTO HAIWIFOBAHHSI, OTPUMAHO PIBHSAHHS
perpecii, o I03BOJS€E OMMCATH B3a€EMO3B'I30K BIACTUBOCTEH, IO XapaKTEpU3YIOTH
BEJIMYHMHY 3a3HAYCHUX Ne(EKTiB. AHaNi3 OTPHUMAHOTO DIBHSHHA perpecii JT03BOJHB
3alpPONOHYBATH I8 OLIHKM SIKOCTI TaKMX IOKPHUTTIB SK OCHOBHI XapaKTE€PHUCTHUKH
BHUKOPUCTOBYBATH Mil[HICTh 3YEIUICHHS IOKPUTTS 3 OCHOBOIO 1 MIKPOTBEPIICTb.

Po3po6ieHo po3paxyHKOBY METOAMKY, 32 IOIIOMOTIOIO SIKOi MOXHA IPOBOJWTH
MOPIBHSUIBHUM aHANI3 SKOCTI IOKPHUTTIB 1 OLIHIOBATH Je(EKTHICTh HAaHECEHOI'o
MIOKPHUTTA 3 ypaxyBaHHSIM B3a€MO3B'A3KY KOHTPOJILOBAHUX XapaKTEPUCTHK.

3anpornoHOBaHO CTPYKTYpY HOPMAaTHBHOTO 3a0e3NEe4eHHS KOMIUIEKCHOI OI[HKH
SIKOCTI JKapOCTIHKHUX MTOKPHUTTIB, A0 CKJIady SIKOT BXOAWTH HOPMATHUBHE 3a0e3MeueHHs Ha
KOHCTPYKIIHHI MaTepiaJiy, 1110 BUKOPUCTOBYIOTHCS JUIsl HAHECEHHS MTOKPUTTIB; METOAN
BUNPOOYBaHb KApOCTIMKUX IIOKPHUTTIB; OOJaJHAHHA Ta 3aco0M BHUMIPIOBaHb JUIS
MPOBEICHHA BHUNPOOYBaHb, PO3PAXYHKOBI METOAWKM OLHKH SKOCTI HAHECEHOTO
MOKPHUTTA.

Hayxosuii kepisnux — O.B. Padvko, KaHO. mexH. HayK, 0oyeHm
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MPOLIECH TAPMOHI3ALILi HOPMATUBHUX JTOKYMEHTIB

OcraHHIM 4YacoM 3Ha4yHa yBara JOCJITHHKIB HMPUKyTa JI0 IpaBa €BPONEHCHKOro
Cotozy. €sponeliceknii Coro3 — HaWOLIBII PO3BHHEHA Ha CyJacHOMY eTami (opma
00’eTHaHHS KpaiH, SIKi Mepelald YacTHHY CBOIX CyBEPEeHHHX IIpaB HaJHAIIOHAIBHUM
iHcTHTyTaM. ["apMoHi3arist 3akoHofaBcTBa YKpainn ta €C o3Haudae mporec 30IMKeHHS
HAI[IOHAJIbHOT TPABOBOI CHCTEMH Ta 1i MIJCHCTEM 3 TPABOBOK CHCTEMOIO
€sporneiicekoro Coro3y Ta BUMOIaMHU MIKHAPOIHO-IIPABOBUX HOPM 1 CTaHJIapTiB.

BaxnuBUM pKEpesioM JOCHIIKEHHsS IPOLECiB rapMOHi3alii NpaBa BHCTYHAIOTH
TaKOoX MDKHApOIHI TOTOBOPH, KOHBEHIIil, peTITaMeHTH, KOHCTUTYII] Ta KOHCTUTYIIHHI
aKTH KpaiH CBITY.

TapMmoHi3amis HaliOHATBHOTO 3aKOHOJABCTBA 3 €BPONCHCHKHM Ta MIKHAPOJHUM
MpaBoOM Tependadae y3roKeHy DisUIbHICTh BCiX Cy0’€KTiB, IO 3MIHCHIOETHCS B MEXax
1X KOMIIETEHIIi1, [IOCIiJOBHO Ta MOETAITHO.

Huni moaHs Ha pHHKY 3’SBISIOTBCS HOBI BHIM NMPOAYKINI, Mpomec po3poOKH Ta
MMOCTAaHOBKU SIKUX HAa BHPOOHUITBO MOTpeOye 3HAYHUX BHUTPAT KOWITIB i dacy. Tak,
nporeaypa po3poOIIeHHs, OTO/LKEHHS Ta IPUIHATTS CTaHAAPTY MOXKE TPUBATH KiJIbKa
POKiB.

OcCKUIbKHM BHPOBAIKEHHS HOBOI HOPMATHBHO-TIPABOBOI 0a3u 1ue TpPHUBae, iCHye
notpeba y IMEeBHOMY IMepexiqHOMy Mepioi, Ko OyayTh 3aCTOCOBYBAaTHUCH 00OB’SI3KOBI
BHMOTH CTaHJIAPTiB LIOA0 O€3MeYHOCTI MPOAYKIii 0 HAOYTTsS YMHHOCTI BiIMOBIIHUX
TEXHIYHUX PETJIaMEHTIB.

Omna 3 mpoGmem, 1m0 motpedye HerailHOro BHUpPIMICHHS — PO3POOJICHHS
(rapmoHi3alliss) HOBHX CTaHZApPTiB, HEOOXIAHMX [UIs IIONEPEKEHHsS aBapii,
HaJ3BHYaHMX CHUTyalliii TEXHOTCHHOTO XapakTepy Ha 00’€KTaXx JOBrOTPUBAJIOL
SKCIUTyaTallii Ta MmiJBUIIICHOT HEOE3MEKH, a TAKOX 3armo0iraHHs MOTCHIIHHOT HeOe3MeKH
JUISL SKUTTS Ta JisJILHOCTI JIFOIEH.

lle opHielo cepiio3HOI0 MpoOIEMOI0 00 ’€KTHBHOTO — XapakTepy, Ha SKy
HapakaloThcss YKpaiHa Ta BCi iHINI KpaiHM — He 4WiIeHH €BPOCOIO3y B IpoIeci
rapMoHi3anii HalliOHaJbHOTO 3aKOHOJABCTBA 3 MPABOM €BPOIECHCHKHX IHTErpaliifHuX
oprasizariif, € HEOOXiJHICTh ypaxoBYBaTH HOJAIBIINK po3BUTOK mpaBa €C y ramysi
iHTeneKkTyanbHol BiacHocTi. Illo0 3a0e3meynTH TakWii camMo pIBEHb 3aXUCTy
IHTEJIEKTyaIbHOI BIIACHOCTI, SIK 1 B Mexax Coro3y, Halla Jiep>kaBa Mae OpaTH 0 yBaru i
HOBI MDKHaponaHi KoHBeHIIi, i aktTn €C, sKi perymoloTh BIJHOCHHM Yy wiii cdepi B
MeKaX BHYTPIIIHBOTO PUHKY.

Takum 9MHOM, TApPMOHI3ALS € IIPOLNECOM LLIECIIPIMOBAHOTO 30IIKEHHS TPAaBOBUX
CHCTEM IIUIIXOM YCYHEHHs CyNepedHOCTeH MiX HUMH Ta ()OPMYBAaHHS MiHIMAIBHHX
MIPAaBOBUX CTaHJApTIB dYepe3 YTBEP/UKEHHS CIIIBHUX MPaBOBUX IPHHIMIIB, IO
nepenbavae TPUBEICHHS 3aKOHOJABCTBA JICP)KAB-WIEHIB Ta KpaiH HE WIEHIB Yy
BiJIIOBIAHICTH 3 BUMOT'aMHU MIXXKHAPOIHOTO TpaBa Ha IMiACTaBl MiXKHAPOIHHX JIOTOBOPIB.

Hayxosuii kepisnux — Meosecoecea H.A., kano. mexu. Hayk, ooyenm
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Jbsuenko J1.0.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis.

PO 3AJIAUI TPHBOJIOITi I TPUBOTEXHIKHA Y MAIIIMHO3HABCTBI

VY cydacHiif Haymi «MaIIMHO3HABCTBO» BAKIMBE MICIE BiIBOIUTHCS BHBYCHHIO
TEepTs, MAIIEHHS, 3HOLIYBaHHs Jeraneidl i cnpshkeHp MammuH. OKpeMHMH pO3IiTaMu
YKa3aHOi HayKH SBJSIOTBCS TpuOOJOris 1 TpuOOTeXHiKa, $AKi 3apa3 IO CYTi
MIPECTaBIAIOTh CAaMOCTIHY HayKy. He3Baxkatoun Ha Te, 10 TpHUOOIIOTis, K caMOCTiliHa
HayKa Ioyana CBiii po3BHTOK 3 70-X pOKIB MHHYJIOTO CTOpidYs, IO TENep HE iCHyE
YITKUX PO3MEKYBaHb MiXK TAKUMH TOHATTSAMH, SIK TPHOOJIOTis 1 TpUOOTEXHiKa.

CoopMysroBaBII CYTHICTH HAyKOBOi TilMOTE3W CTOCOBHO JOCIIKEHb, CIiI
PO3MEXYBaTH JiBa AaCIIEKTH TPHUOOJIOTIYHOrO IpoLeCy IPU 3HOLIYBAHHAX PYyXOMHX
€JIEMEHTIB MalllMHU.

ITpy pmocmipkeHHI TPUOOJIOTIYHUX MPOLECIB Y PYXOMHX CIPSDKCHHSX MAIIHH
MEPEBAXHO 30CEPEIKYIOTh YBary Ha MEXaHIYHO-MOJIEKYJIAPHHMX Ipolecax, o
CIIPaBEAJIMBO JUII YMOB TEPTs, MAIICHHS 1 3HOLIYBAaHHS KOHTAKTYIOUMX MOBEPXOHb 3a
BIJICYTHOCTI 3a30piB y CHIpsDKEHHSIX. [HTerpabHi KpUTepil y [IbOMY BHIIa/IKy — IHTEHCUBHICTh
3HOIIYBaHHS ITOBEPXOHb, KOCMIIIEHT TepTs. YKa3aHUMH IMUTaHHSAMH Ma€e 3aliMaTHCh HayKa
TPHOOJIOTis, TOMIMPIOIOYM MEXi JOCHI/DKeHb @K JO TIPaHUYHO JIOIMYCTUMHX 3HOCIB
TPHOOCTIOPSIDKEHB.

JocniukeHHsT 3MiHH TTOKa3HHUKIB POOOTH MAIMHHU Y 3aJIEHOCTI BiJl BEIMYMH 3HOCY Tl
CNIeMEHTIB (3a30piB Y CHOpPSHKEHHSX), THM CaMHM — OIliHKa e(eKTUBHOCTI pPOOOTH,
HaJiHHOCTI 1 JIOBTOBIYHOCTI TPHUOOCHIPSDKEHb 1 MAIIMHKM, € MPEeporaTHBOI0 HAYKH
TpUOOTEXHIKN. [HTErpanbHI TMOKa3HWKM — TEXHOJOTiUHI, ab0 eKOHOMIYHI KpuTepii
JIOITYCTHMOTO TOTIPIIEHHS TOKa3HHWKIB POOOTH MammMHH. 3a KpUTepii HpHiMaroThCs
3HAa4YeHHS I1apaMeTpiB, TpU SKUX EJIEeMEHTH TPHOOCIPSDKEHb 3/aTHI BHUKOHYBATH
(yHKIiOHATEHE NPH3HAYCHHS.

BaxyuBIiCT JIPyroro acrekTy TPHOONOTIYHOTO MPOIECy IMONSTae B TOMY , IO caMme
TIOKa3HUKH POOOTH BU3HAYAIOTH TEXHOJOTIYHY MOXKIIMBICTH 1 €KOHOMIYHY NOLUIBHICTD
eKCIUTyaTalii MaIlMHU. AJDKe, BUBYEHHS IIpoOJeM TepTs, 3HOIIYBaHHS, MAaIeHHST
€JIEMEHTIB MaIllHY 0e3 ypaxXyBaHHS KiHI[EBUX HACIIJIKIB — OKa3HHUKIB POOOTH MAIlIMHH HE
Ma€ CeHCY.

OcraHHIM 9acoM OiTbIlle CXUIISIOTBCA O TOTO, IO TPUOOTEXHIKA — I TPUKIATHAN
po3min  TpHOONOTii, - HAayKd MpO TEpTd, MAIICHHS Ta 3HOUIYBAHHA KOHTaKTYHOUHX
MIOBEPXOHb TPH iX B3aEMHUX PyXax, sIKHH OXOIUTIOE KiHLIEBY CTaJil0 MPOLECY CTBOPEHHS
TpUOOCTIOPSKEHb 1 TPUOOTEXHIYHUX CHCTEM 3 YpPaxyBaHHSIM [OCSTHEHb TPUOOJIOTIi.
OcraHHi B TPHOOTEXHIIl MAalOTh PEATi3yBaTHCh Y KOHKPETHUX KOHCTPYKIISX, METOAX iX
PO3paxyHKy, pO3pOOKax TEXHOJOTIH, YMOB MAIeHHs, EKCIUTyaramii, DiarHOCTYBaHHA 1
PEMOHTY BY3IIiB TepTs, TPUOOCTIPSDKEHD 1 TPHOOTEXHIYHUX CHCTEM.

Ockinbky TPUOOJIOTIYHI TMPOLECH Y PYXOMHUX CIPSDKSHHSIX MAIIMHH (TEPTS, MaICHHS,
3HOLIYBAHHS) CYIYTHI €KCIUTyaTallii MalliHM A0 TPaHMYHO IOMYCTHUMOTO 3HOCY, TO IX
BHBUEHHS Ma€ TOIIMPIOBATHCH TAKOX J0 YKA3aHOTO CTaHy MAIlIMHH.

Haykoeuil kepisnuk — M.B. Kinopauyx, 0-p mexu. Hayk, npogecop
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TPAHUYHUN CTAH KOMIIO3HUIIMHUX OBOJIOHOK ITPH
HABAHTAKEHHI BHYTPIIIHIM TUCKOM

CyvacHa aBiamisi MOCTIHHO B3IIITOBXYETHCS 3 MPOOJEMaMHM POCTY KOHKYpEHIIl i
IJIBUIICHHSM TaJUBHHUX 3aTpaTr. OueBHIHUM pIlIEHHSIM JAaHUX HPOOJIeM € 3HWKCHHS
Barv KOHCTPYKLIT, [0 POOHTHCS 32 PaXyHOK BUKOPHCTAHHS KOMITO3ULIIHUX MaTepiaiis. B
CHCTeMi KOHJIMLIOHYBaHHS IIOBITPsI 3aCTOCOBYIOTh KOMIIO3HMIMHI TpyOOIpoBOIM JUIS
MiBEJEHHs MOBITpsS y KabiHy Bin arperatiB. ToMy mpexMeToM IOCII/DKEHHSI CTaB
NPY’KHO-Ie(hOPMOBAHUI CTaH KOMIIO3UIIHHUX 000JIOHOK, METOIO - BU3HAUCHHS XapaKTepy
HABAaHTA)KCHHS KOMIO3MIIMHUX OOOJIOHOK, a 00’€KTOM — MOJENb UMIIHAPUIHOIO
KOMIIO3HI[IHHOTO TPyOOIpoBOAYy. 3 METOI0 BH3HAUCHHS XapakTepy HaBaHTaKCHHS
IIUTIHAPUYHOI 00O0JOHKY (eneMeHTa TpyOOHpOBOIY), IPOBEICHO PO3PaxyHOK 3TiTHO
napamerpiB CKB y mporpami ANSYS. Takox po3paxoBaHO 3MiHy eKCIUTyaTal[iHHHIX
Hanpy»XeHb 10 TOBINMHI CTiHKK. [IWiKoBmmHMII XapakTep emIOp MOSCHIOETHCS
HEOJTHOPIIHICTIO KOMITO3UTY, TIPOBAJT €MIOPU XapaKTEPH3y€e MICI IIEPEeX0y OJHOTO MIapy
apMyI04oro Marepialy B IHIMH (B IbOMY MiCI[i MIIHICTH KOMIIO3UTY BH3HAYAETHCS
MinHiCTIO Marpuni). MakcHMaibHI HamNpy>KeHHS CIHOCTEPIraloThCsi B pajialbHOMY
HampsMi i BUKJIMKaHi €10 BHYTPIITHBOTO THCKY. /ISl ATBEpIKCHHS pO3PaXxyHKiB OyII0
[POBEZICHO eKcHepuMeHT. Js 1poro OyJio BUIOTOBICHO TpPYOONpPOBOAM 3a JBOMa
TEXHOJIOTISIMU: py4YHOro (hOpMyBaHHS 1 METOIOM BakyyMHOI iH(]ys3il. Merox py4yHOro
(hopMyBaHHS TOJISTAE y MOLIAPOBOMY BHKJIAIaHHI MIAPiB CKIOTKAHMHH 1 X (opMyBaHHIO
HaHECEHHAM KOMIayHAa. TexHouoris BakyymHOI iH(}Y3il — Ie yKIamaHHS CyXHX
MIOTIEPETHEO PO3KPOEHUX MaTepialiB B OCHACTKY 1 HPOCOYEHHS iX BXKE BCEpeOuHI
BaKyyMHOTO MillKa. 3 eleMeHTa TpyOonmpoBoiB OyJi0 BUpPi3aHO TOB3/IOBXKHI 3pa3KH, IO
permamentyetbest [OCT P 53201-2008. BunpoOyBaHHS TPOBOAMIINCE Ha PO3TAT 3TiIHO
T'OCT 25.601-80. CroctepiraeTbcsi 3HauHe BifLIApyBaHHsS 3pa3KiB, BHpI3aHUX i3
TpyOOMpOBOAY, KOTPHII BHTOTOBJICHHI METOAOM BakyyMHOI iHQYy3il. Lle mosicHIo€ThCs
KOHIICHTPALI€I0 HAMPYXKEHHS Y MDKIIAPOBIH MUISHIN KOMIIO3UTY i HU3BKIH MDKIIApOBiit
anresii. 3riZHO €KCIIEPUMEHTY MaKCHMallbHa MPaHHLiI MILHOCTI Matepiany ckiazae 501
MIla i He cmocTepiraeTbcs BimumapyBanb. To0TO TpyOOMpOBi[ BHIOTOBICHUH 3
3aIIPOIIOHOBAHOTO KOMIIO3UTY METOJIOM BaKyyMHOI iH(Qy3il MOXHa eKCIUIyaTyBaTH B
PO3PaxyHKOBHX YMOBaX.

Y  pesympraTi  JOCHIIDKEHHS ~ BU3HAUYEHO  MPYXKHO-AE(OPMOBAHUH  CTaH
IWTIHAPUYHUX OOOJIOHOK i3 KOMIIO3HTY, HMPOBEICHO EKCIICPUMEHTH II0 BH3HAUCHHIO
TPaHMIb MIITHOCTI €JIEMEHTIB IIIIHIPUIHUX 00OJIOHOK Ta OTPUMAHO 3aJICXKHOCTI 3MIHH
eKCIUTyaTallifHNX HanpyXeHb MO TOBLIMHI CTIHKM 000JOHKH. BcraHoieHo, mio
BUKJIIOUHE 3HAYEHHS [IPU BUTOTOBJICHHI JieTallel 13 KOMIIO3HUTIB, OKPIM THITy MaTpHIi i
apMyIouoro Martepially, Mae TeXHoJoris (opMyBaHHs, ajpke Bif Hel 3aleKaTHMYTh
(i3nuHi, XiMiYHI 1 MEXaHIYHI BIACTHBOCTI BUPOOY.

Hayxosuil kepienux — B.B. Acmanin, 0-p mexu. Hayk, npogecop
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 629.735.048-331 (043.2)

Hinyx B.C.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

BU3HAYEHHS 3AIIACIB ITIPALE3JIATHOCTI CTPUXKHEBHUX
EJEMEHTIB PYXOMOI YACTUHHA EJEKTPOMATHITHUX KJIATIAHIB

Po3Butok cydacHOi aBiamiiHOi 1 KOCMIYHOI TeXHIKM MOTpedye 3HAYHOTO
CKOpOYCHHS TEPMiHIB PO3POOKM Ta BIPOBADKEHHS ii HOBUX BHUPOOIB, 1O SKHX
BHCYBAIOTHCS MIIBUIICHI BUMOTH IO HAJIHHOCTI Ta JTOBrOBIYHOCTI. TpaauIliiiHi MIISIXH
BUPIIICHHS IMTaHb HaJiifHOCTI Ta 6e3BiIMOBHOCTI enekTpoMarHiTHUX KianaHiB (EMK),
SIKi TPYHTYIOTBCSI Ha pe3yJIbTaTaX MICTKHX Ta TPUBAJIHMX PECYPCHUX BHIIPOOYBaHB, BKE
HE Bi/INOBIIAIOTh TEMIIaM PO3BUTKY TEXHIKH.

OnHUM 3 NUISXiB BUPINICHHS MOCTABICHOT 3a1aui SIBIAETHCA BHOIp HEOOXiTHHX
3amaciB Mpale3aTHOCTI KiIalaHa Ha MOYaTKOBHX €Tarax Horo mpoeKTyBaHHs Ha OCHOBI
NPOTHO3YBaHHS 3MIHM TEXHIYHOIO CTaHy KiamaHa I €0 eKCIUTyaTaliiHIX
HaBaHTa)XEeHb B MpoIeci HapoOiTKy pecypcey.

Hoceig 3acrocyBanHs EMK 3  1BOMO3MHIHHMM  IITOBXalOYe-BTATYIOUAM
MOJPU30BaHUM  eJeKTpoMarHiTHUM mnpuBogoMm ([IIIB mpuBomom) mokasye, mio
KPUTHYHIM €JIEMEHTOM KJIAMaHIB IIbOT0 THILY, IO JIMITY€E pecypc BUPOOY, € CTPIKHEBI
eJIEMEHTH PYXOMOI YaCTHHH eJIEeKTPOMArHiTHOrO HPUBOJAY: BiIMOBa KiamaHa MicCIs
NEeBHOI KIIBKOCTI CHpanbOBYBaHb Yy OUIBIIOCTI BHIIAJIKIB HACTYyIA€ BHACITIZOK
pyHHYBaHHS IIMHAKM INTOKA Il MAI€I0 YIApHOTO LMKIIYHOTO HABAaHTAXKCHHS
PO3TATYBaHHS.

Jlns BUMAAKIB HABAHTAXKEHHS EJIEMEHTIB PyXOMOi YaCTHHH €JIEKTPOMAarHiTHOTO
MPUBOMY KIJATlaHA JIOUIJIbHO BHKOPHCTOBYBATH CHEPreTUYHI KpUTEpii OLIHKU
Ipane3aTHoro craHy crprkHeBux eneMentiB EMK. Bcranommeno, mo HapoOiTok
mrokiB npusoxy JIIB mo BigMOBM BHACIiIOK BTOMHOTO PYHHYBaHHS 3aJ€XKHTH BiX
MUTOMOI KIHETHYHOI eHepril mepeMillieHHs] HOro pyXoMol CHCTeMH. BUKOPHCTAHHS i€l
rinoTes Ja€ MOXJIMBICT TPOTHO3YBaHHS IOKa3HWKIB Oe3BimMoBHocti EMK 3
npuBoaoM tumy J{IIIB Ha eTami ecKi3HOro MPOeKTyBaHHSI.

Posrnsimatoun mporiec HAKOIMMYEHHS YIIKOMKEHb B CTPIDKHEBHX eneMeHTax EMK
Bil yTOMJICHOCTI 3 (i3MYHOI TOYKH 30pYy, MOKHA KOHCTaTyBaTH, IO IIBUIKICTH
HETaTHBHUX 3MiH B €JIEMEHTaX KJIallaHa IOB’s3aHa 3 BEJIMYMHOIO KIHETHYHOI €Heprii
MEpeMIllleHHsT KOHTaKTYIOUYHMX JIeTalieid 1 By3miB. 31 30UIbIICHHA  KUIBKOCTI
crnpansoByBaHb EMK KiJbKiCTh TaKMX IEpeXo/(iB YaCTHHU KiHETHYHOI eHeprii pyxoMoi
yactuan EMII kianana y noTteHuiiiHy eHeprii nedopmariii #oro mroka 3 yTBOPEHHIM
Mikponedopmariiii 3pocTae.

Bynu oTpuMmaHi 3aneXHOCTi PaHUYHOT KUTBKOCTI LUKIIIB CHPALbOBYBAHHS KiIalaHy
[0 pyWHYBaHHs HOTO INTOKA Bifl PiBHS MATOMOI KIHETHYHOI CHEeprii pyXxoMmol cuctemMu
EMK pi3nux koHCcTpyKuiitHNX MarepianiB:08X18H10T , BT1-0, AK4-1.

Hayxosuii kepisnux — I 1. 3aiionykoscokuil, 0-p mexH. HAYK, npoghecop
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

V]IK 665.75.035.5-97: 543.613.2 (043.2)
Jlanenko P.I.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

YMOBH OBBOJHEHHS ITAJINBA TA KIHETHUKA BOJIOTH
B IMTAJIMBHUX BAKAX

JlitanbHi anapaTy 30epiraloThCst Ta eKCIUTyaTYIOThCS B AyKe HIMPOKOMY Jiana3oHi
pi3HOMaHITHHX yMOB. IIpoTSroM OIHOrO peiicy mepenajn TeMIepaTyp MOXe CKIaJaTh
50...80° C, atmocdepHHUil THCK, KW i€ Ha JIiTaK 3MIHIOETBCA B 3...5 pa3iB. OCHOBHA
BUMOT'a, SIKa BICYBA€EThCS 10 MATMBHUX CHCTEM CYYaCHHX JITaKiB — HajiiiHe JKHBICHHS
JIBUTYHA TIAIMBOM ITPH Oy Ib-sIKMX YMOBaX eKcIntyaTauii. [Tanusa, ski 3aCTOCOBYIOTBCS B
aBiawii, MICTATH 3a0pyIHEHHs, sSKi yTBOPIOIOTbCS B pe3yJNbTaTi iX BHUIOTOBJICHHS,
TPaHCIOPTYBaHHs, 30epiraHHsA, a TaKoX Ti, SKi MOTPAIUIAIOTH B MAJIMWBO B Ipoleci
ekcruryaranii. OCHOBHHM piJKNM 3a0pyTHIOBaUeM € BOZA.

IManuBa mis I'TI € rirpockomivyHUMH, TOOTO 3[aTHI PO3UMHATH ACSAKY KINBKICTh
BOJM. ['IrpOCKOMIYHICTh MadMB — 3BOPOTHA. 3BOPOTHICTH TirPOCKOIMIYHOCTI MOJSArae B
TOMY, IO TIPY MEBHHUX 30BHILIHIX YMOBaX MajJMBO MOXE IOTJIMHATH BOJIOTY, ab0 BOJOra
MOX€ IIepeXOJWTH i3 IajanBa B HABKOJMINHE cepefoBhine. Boma B mammBi Moxe
nepeOyBaTh B KiJIbKOX CTaHaX: pO3YMHEHa BOJA, €MYyJIbCiiiHa Boza, BiACTiiiHa BoJa,
KOHJICHCAT BOJIH, KPUCTAIIH JIbOIY, iHili B €EMHOCTI Ta JIijl B mayuBi. B poboTi po3risHyTo
KIHETHKY BOJIOTH B MAIMBHHUX 0akax 3a pi3HUX €KCIUTyaTaIliifHUi yMOB.

V manuBHY CHCTeMy JIiTakiB BOJa HOTPAILISE MEPEBAKHO Pa3oM i3 3alpaBIlOBaHUM
MAJIMBOM, SIKE€ OOOB’SI3KOBO YTPUMYy€ MEBHY KiJIBbKICTh BOJM, HE3Ba)KAlOUM Ha
MOTNIePE/IHIO Ha3eMHy (iIbTpAallifo ManuBa Ha LUBIXY BiJ pe3epByapiB 40 OakiB jiTaka.

Po3uuHHiCTP BOAM B ManMBi 3aJ€KUTh BiJ HOro TPymoOBOro CKIAay, Bix
TEMIIEpPaTyPH, a TAKOXK BiJl TUCKY Ta BOJIOTOCTi MOBITPs B HAAMIAINBHOMY HPOCTOPI.

YUCIECHHUMH  eKCIePUMEHTATBHAMU  JIOCTI/[DKCHHSAMH  BCTaHOBJICHO, IO
MaKCHMaJbHa PO3YMHHICTH BOJHM B ToBapHHMX manuBax jisi [T/l B exciutyaTariifHoMy
iHTepBalli Temmeparyp mnepedyBae B Mexkax Bin 15-20 mo 150-200 macoBuX yacTok
(10™% wmacoBux uacTok). Y TONBOTI Ha TaNMBi, HACHYEHOMY PO3YHHHOIO BOJIOIO,
BHACITI/IOK TaJiHHS THCKY Ta OXOJIO/DKCHHS MalnuBa 3HAYHO 3MEHINYEThCS PiBHOBaXKHA
PO3YMHHICTE i yTBOPIOEThCS HAIJIMIIKOBA BOJA, SKa YAacTKOBO BHUIIAPOBYETHCS B
HAANMAIMBHUKA IPOCTIp 1 BIAKIAJa€ThCA y BUIVIAIL KOHACHCATY Ta iHEI0 HA OXOJIOKEH1H
KOHCTPYKIIi.

Crabimizamis TemIepaTypu mamuBa B OakaxX JiTaka Ha 3aJaHOMYy piBHI €
MEePCHCKTUBHUM ~ METOAOM  3amo0iraHHs  HHU3bKOTEMIEPAaTypHHX  IOPYLICHb
Mpale3/[aTHOCTI MajJMBHOI CHUCTEMH Ha TaluBax 3 IiJBHUIIECHOI TEMIIEPaTypolo
kpucranizanii. Lleit meton mepenbavyae migBeneHHS B MAIMBHI 0aku AEAKOI KiJIBKOCTI
Telula, TUM MEHIIOI, YMM HIDKYMA THepemaj MDK HAWHIKYOW JIOIMYCTHMOIO
TeMIIepaTyporo IalnBa B 0aKkax 1 TeMIepaTyporo Habiraro4oro moToxy. ToMy IOLITEHO
piBeHb crabinmizauii TemmnepaTypd OpaTH TakuM, HOpPU SIKOMY II€PEBHIICHHS Iii€]
Temiieparypu 0yio 6 MiHIMAIBHO JOMYCTHMHM.

Hayxosuii kepisnux — T.1. Cusauienxo, kano. mexH. HaAyK, OoyeHm
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 621.67:004.942 (043.2)

Kopoaskos /I.B.
Hayuonanvuwiti asuayuonnwiii ynueepcumem, Kues

NCCIEJOBAHUE U AJITOPUTM MATEMATHUYECKOM MOJEJH
HACOCHOHU CTAHIIMU B MAKETE IPOI'PAMM MATLAB SIMULINK

Pemienre npoGieMbl OTHON aBTOMATH3AIMK 00BEKTA MPH pad0Te ¢ MUHUMAIbHBIM
HEOOXOIUMBIM 3HEPronoTpediIeHneM IOBbIIIas MPU 3TOM KauecTBO - BOT OCHOBHas
3a7ava, KOTopas CTOUT Iepe NPeIIPHATHEM U IIPOU3BOUTEISIMI 000py IOBaHHSI.

Jlnst co3maHuWsT Hamopa HCIONB3yIOT HAacochl. B HacTosimmee Bpemst Hambonblnee
pactpocTpaHeHHe MONYYMIM IEHTpOOeXkHBIe Hacochl. /[l mpuBOoga HacocoB
HCTIONB3YIOTCSl ACHHXPOHHBIE JIBUTAaTeNl C KOPOTKO3aMKHYTHIM poTtopoM. Hacoc B
COBOKYITHOCTH C JIEKTPOINPHBOJIOM H NEpEeJaTOYHBIM MEXaHU3MOM 00pa3yeT HaCOCHBII
arperar. Jlis co3manus TpeOyemMoro Hamopa W OOCCleUeHHs MOJaydl MPUMEHSIOT
HECKOJIKO HAaCOCHBIX YCTaHOBOK, paboTarommx Ha oOlylo ceth. B 3aBucumoctH OT
TpeOyeMoll cyMMapHOH XapaKTepUCTHKH HACOCHBIE YCTAHOBKU COETHHSIOTCS MEXIY
co0oii: mapayienabHO, MOCIeI0BaTebHO 00 CMeIIaHHBIM 00pa3oM. B coBpeMeHHBIX
HACOCHBIX CTAaHOUSAX TPAMEHSIOT JBa OCHOBHBIX Cmoco0a  perynnpoBaHHS
MIPON3BOUTENIFHOCTH: KacKaJHOE U JacToTHOe. KackamHoe perynmpoBaHue COCTOHUT BO
BKIIIOYEHNHM ¥ BBHIKIIOYEHHH IIapajIelbHO YCTAHOBJIEHHBIX HAcocoB. YacToTHoe
perynupoBaHKe IO3BOJISIET PETYJINPOBATh MPOU3BOJUTEIHLHOCTh HACOCHOM CTaHINH 3a
cu€T M3MEHEeHHs YaCTOTHI BPAILleHUs] HACOCOB C TIOMOIIBIO ITpeoOpa3oBaTeiell YacTOTHI.
KomOuHMpOBaHNE KAacKaaHOTO W YaCTOTHOTO PEryJMPOBAHUS HPOU3BOAUTEIBHOCTH
TPYINbl HACOCHBIX YCTAaHOBOK, Ha CETOAHSMIHWI JeHb Hambonee 3(deKTUBHBIM
CPeACTBOM C TOYKM 3pEHHsS TEXHHMKO-3KOHOMUUYECKHMX TmokasaTeneil. Ilpu maHHOM
criocobe peryJMpoBaHMsl OTMEYaeTcs CHIDKeHHe »Hepromorpebnenne Ha 10-45%,
COKpAIIIeHHe PAacX00B Ha IKCIUTyaTaIlMio X PEMOHT 000PYHOBAHMS, & CaMOe TJIaBHOE -
ONITHMU3ALNS TEXHOJIOTUUECKOTO IIPOIIecca U BHICOKast TOYHOCTH MOAIePKaHuUs HAaropa.

Jns moctmxeHuss 0003HAYSHHOH LIENM B JaHHOW paboTe pelleHbl 3aJadi: aHalu3
CYIIECTBYIOIIUX aITOPUTMOB; COCTaBJICHHE MAaTeMaTHYeCKOH MOJENN HACOCHOM
CTaHIIMK; UCCIIEI0OBaHNE HA OCHOBE MOJIEINTH aIrOpUTMa yIpaBJIeHUs TPYIIIOil HACOCOB C
KacKaJHO-9aCTOTHBIM PETYIHPOBAHHE CKOPOCTH.

B paboTe mpoaHanu3HpoBaHbl OCHOBHBIE CYIIECTBYIOIIUE alITOPHUTMBI YIPABICHHS
HacocHOM crtaHuumu. Ha ocHOBaHMM NpPOBEAEHHOM CpPAaBHUTENBHOW XapaKTEPUCTHUKH,
MOTydYeHo: HamOoJee ONTUMANbHOE [0 TEXHHKO-3KOHOMHYECKHM IIOKa3aTelsM
SIBISIETCS KacKaJHO-4aCTOTHOE PETYJMPOBAHME IIPH MOMOINYM CTaHIUH YIIPaBJICHUS,
KOTOpOe U OBUTO BEIOPaHO, KaK 0OBEKT JUIS JadbHEHUIIeTro UCCIISIOBAHNSI.

JlaHHble = HCCIENOBaHWS HOCAT PEKOMEHAATEIbHBI  XapakTep M MOTYT
BapbHPOBATHLCS B 3aBUCHUMOCTH OT ITapaMeTPOB HACOCHOMW CTaHIIMH.

Hayunwiti pyxogooumens — B.C. Bymvko, KaHO. mexH. HayK, 0oyeHm
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XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

V]IK 620.179.1

Jluanank O.I1., Oxekciok B.M.
Hayionanvnuii agiayivinuii ynieepcumem, Kuig

METOAUKA JOCJILKEHHS BIIVINBY IOBEPXHEBO-AKTUBHUX
PEYOBHH HA MPOLHEC PO3IIOBCIOI)KEHHSI BTOMHHUX TPIINWH

B nomoBimi po3rasmacTbes  BHUPIMICHHS HAyKOBO-IPUKIAAHOI  3amadi, ska
3HAXOJHUTHCS Ha CTHLI TPHOX MPOOJIEM: a) MPOOIEMHU IPOrHO3YBaHHS KIHETHKU BTOMHHX
TpIIMH B aBiallifHUX KOHCTPYKLisAX; 6) mpoOieMu Koposii i 3axHcTy Bix Koposii 3a
JOTIOMOTOI0 IITIBKO yTBOPIOIOYMX HAa(TOBHX IHTHOIpYIOYMX CIOJYK; B) mpoOiiemMu
BIUTMBY IOBEPXHEBO-aKTHBHHMX PEUOBMH Ha IPOLEC PYHHYBaHHS MNpPU LHUKIIYHOMY
HaBaHTa)XyBaHHI.

Bizomo, 110 BHACHIAOK Aii HUKIIYHOTO HaBaHTAXXYBAaHHs 1 MAaCOBUX OOMEXKEHb MpH
NPOSKTYBaHHI  KOHCTPYKIIH JiTakiB, B 0araThoX eJIE€MEHTaX KOHCTPYKIii
CIIOCTEPIraroThesl BTOMHI TPIIIMHU. 3HAHHS 3aKOHOMIPHOCTEH IX PO3MOBCIOMKCHHS €
3aMoNyKo0 Oe3MmevyHoi eKCIuTyaTamii MOBITpSHUX cyleH. OCOONMBO 1€ BAXIUBO B
3B’SI3KY 3 peaizalli€io MPUHIHUITY JOITyCTHMOTO MOMIKO/PKEHHS.

IHmmM daxTopoM, IO BIUTMBAE HA pecypc aBiallifHUX KOHCTPYKIil € KOpo3is, Ui
3ano0iraHHs Ta YMOBUIBHEHHS SIKOT BUKOPHCTOBYIOTHCS PI3HOMAHITHI METO/H, B TOMY
YHCITi MTOKPHUTTS IUTIBKOYTBOPIOIOYMMH MOKPUTTSAMHU. Taki IOKPUTTSI BUTOTOBIISIOTHCS 3
Ha(TONPOAYKTIB i BITHOCATHCS 0 MOBEPXHEBO-aKTUBHHUX PEUOBHH.

[ToBepXHEBO-aKTUBHI PEYOBHHM MOXKYTh BIUTUBATH SK Ha iHKyOauiitHuii mepion
BTOMH, TaK i Ha POLIEC PyHHYBaHHS.

TakuM YMHOM 3aXWCHI BJIACTHBOCTI AaHTHKOPO3iHHMX TOKPHUTTIB MOXKYTh
CHIBICHyBaTM 3 HETaTUBHUMH IOOIYHMMH e(eKTaMM, HalmpUKJIaJ BHKIUKaTH
TIPUCKOPEHHS PO3IOBCIOIKEHHS TPIIIHH.

V 3B’s13Ky 3 IIMM HEOOXiTHUM € pO3poOKa KOMIUIEKCY METOMUK, SIKi MOXYTb OyTH
3aCTOCOBaHI IPU OOIPYHTYBaHHI BUOOPY aHTHKOPO3iHNX MaTepiaib.

OnHa 3 TakuX METOOHK pO3pOOJIOEThCsI B TemepimHid wac B HamioHaapHOMY
aBiaiiifHoMy yHiBepcuTeTi. Meroanka mependadae BTOMHI  BUNPOOYBaHHS 3
MOHITOPDHHTM BTOMHHX TpIIIMH B 3pa3kax JucrtoBoro cruaBy JI16AT, skuit
BHKOPHUCTOBYETHCS IS BATOTOBIICHHSI OOIIMBKH (DIO3EISKY CYYaCHHX JIITAaKiB.

BunpoOyBaHHS TPOBOASATHCS MPH PEKHMMaX HaBAHTAKYBaHHS, OJM3BKHX JIO
eKCIDTyaTalifHnX. B sKOCTI aHTHKOpO3ifHOrO Marepialy Ha NepHmioMy eTari
nociimkeHs oopano Bizomy crioayky DINITROL AV-25.

B mponeci po3noBCIOKEHHsT BTOMHOT TPIIIMHKA aHTUKOPO3iliHA CIIOJIyKa HAHOCHUTCS
Ha TIOBEPXHIO 3pa3ka B 00JACTi TPIlIMHM, a 1O 3MiHI HIBUAKOCTI PO3MOBCIOKEHHS
TPIIIMHM MOXKHAa CYAWTH IPO BIUIMB IIOBEPXHEBO-aKTHBHOI PEYOBHHM Ha MPOIIEC
pyiHyBaHHS.

Hayxosuii kepisnux — M.B. Kapyckesuu, 0-p mexH. Hayk, npoghecop
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CYYACHI ABIALIIMHI TEXHOJOI'Ti

VK 629.735.015.4 (043.2)

Haparouuii I1.0.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

PO3PAXYHOK HA MII[HICTb EJIEMEHTIB MEXAHIUYHOI
MNPOBOAKU KEPYBAHHS JIITAKA

Jlnst BCiX ekcInTyaTaniifHUX pe)XHMIB MONBOTY 1 IIPH MOMJIMBHX BiIMOBaX MOBHHHA
OyTn 3a0e3neueHa cTaTUYHA 1 JUHAMIYHA MIIHICTD €JIEMEHTIB IIPOBOJIKY, 1[0 TApAHTYE 3
HEeOoOXiJHOI0 MMOBIPHICTIO €KCILTyaTalil0 CUCTEMH KepyBaHHs JiTaka 0e3 pyilHyBaHb y
MeKax BCTAHOBIICHUX PECYPCIB 1 TEPMiHIB CIIyKOu.

Ilpu BupimeHHI MUTaHB, TOB'SI3aHUX 13 3a0E3MEUYCHHSAM MIIHOCTI EJIEMEHTIB
CHCTEMH KepyBaHHS, BHKOPHCTOBYIOTHCSI ITOHSTTS: EKCIUTyaTalliliHi, po3paxyHKOBi i
PYHHIBHI HABaHTa)KEHHSL.

30BHIIIHI Ta iHEpHiMHI HABaHTAXXEHHS, WO MIIOTh HAa CUCTEMY KepyBaHHsA, Il
CNIEMEHTH 1 BYy3JIM Ha pI3HHX pEeXKUMax eKCIulyaTanii JliTaka Ha3HBaKOThCS
eKCIUTyaTalifHIMA HaBaHTa)KeHHSIMHU. MaKCUMalbHI eKCIUTyaTaniiiHi HaBaHT)XCHHS B
PI3HMX KaHAJIaX KepyBaHHS JIITAKOM HOPMYIOThCSL.

BinpIIicTh eneMeHTIB 1 BYy3/iB MEXaHIYHOI MPOBOJKH CHUCTEMH KepyBaHHS
PO3paxXOBYIOTCS Ha CTATHYHY MILHICTB [0 PO3PaxXyHKOBHMX HaBaHTXEHHAX PY. Jlis
Nepexoy BiJl MaKCHMAIIbHUX EKCIUTyaTaliffHMX HaBaHTAXKEHb 1O PO3PaxyHKOBOTO
3amaetbest Koedimient Oesneku f = (PP / P°,.), ne P°,. — MakCHMalbHe 3HAYEHHSI
eKCIUTyaTalliifHOr0 HAaBaHTA)XEHHsS, II0 MOXE [isITH Ha €JIEMEHT NPOBOJKH B
HOpPMAaJIbHUX YMOBax eKCILTyarauii. PyliHylouMM HaBaHTaXEHHAM P, Ha3MBAEThCA
CTaTHYHE HABAHTAXCHHS, NPH SKOMY Bif0yBaeThCsl pyHHYBaHHs arperary, Bysia abo
nerami. CraTMyHa MIIHICTH eJIeMEHTa CHCTEMH KepyBaHHA JOCTAaTHS, SIKIIO
BUKOHY€TECS yMOBA: ] = (P, / PP) > 1, ne ) — koedillieHT 3amacy MillHOCTI.

OTpUMaHUii y pe3ynbTaTi po3paxyHKiB KOe(illieHT 3amacy MIIHOCTi # > I CBiTYUTh
PO BiJMOBIAHICTH CTATMYHOI MII[HOCTI €JIEMEHTA NPOBOJKH KEPyBaHHS BUMOI'aM HOPM
MIITHOCTI 1, Y TIEBHIH Mepi, PO CTYIiHb MiHiMi3amii Macu MPOBOJIKH KepYBaHHS.

JluHaMivyHa MIOHICTH €JIEMEHTIB NPOBOJKU KEPyBaHHS MICTHTH y cobi iX BTOMHY
MIIHICTB, BIOpaLifiHy MillHICTb i MiIJHICTb IIPH BIUIMBI YAapPHUX HABaHTAXXCHb.

BromHa MilHICTh — Il BIACTHBICTh KOHCTPYKLIi BUTPUMYyBaTH Oe3 pyilHyBaHb i
TIOIIKO/KEHB JeTajieil 1ito 6araropa3oBo MOBTOPIOBAHHUX B €KCILTyaTallii HABaHTa)KEHb.

Jlo eneMeHTIB IPOBOJIKY KEPYBaHHS, I SKUX ICTOTHOIO € IIpobieMa 3a0e3nedeHHs
BiOPOMIIIHOCTI, BITHOCSITBCSI TSATH KEPYBaHH, TPAHCMICIIHI BaJId 1 TPOCOBA MPOBOJKA.

V Bumagky MOXJIMBOI Aii B CHCTeMi KepyBaHHS yJapHUX HAaBaHTa)XCHb IOBHMHHI
OyTH TpOBelIeHI pPO3paxyHKH €JIEMEHTIB MPOBOJKH Ha MIIHICTh BiA IMHAMIYHHX
HABaHTAXKCHb.

OcraroyHa oONiHKa MIOHICHUX BJIaCTHBOCTEH arperaTiB i1 eJIeMEHTIB CHCTEeMH
KEepyBaHHsS BHKOHYETBCS Ha TIACTaBi BIANOBITHMX MII[HICHUX 1 pECypcHHUX
BUNPOOYBaHb, MAaKCUMaJIbHO BPaxXOBYIOYM PpEaibHi YMOBH HABaHTAKCHHS CHCTEMU
KEpyBaHHS B eKCIUTyaTarii.

Hayrosuii kepisnux — I'. H. 3ationuxoscokuil, 0-p mexH. HayK, npogecop
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Ilapunosa O.P.
Hayuonanvnvuii asuayuonnwiti ynueepcumem, Kues

YCOBEPIIEHCTBOBAHUE YCTPOMCTBA JIJI51 YIIPABJIEHUSA
MOBOPOTOM NEPEJHEH OINOPHI TACCHU CAMOJIETA

OmHMMH W3 TJaBHBIX BOIPOCOB CHCTEMBI YIPABIEHHS SBIAIOTCS TrabapHThI
KOHCTPYKIIHH, a TaKKe MpeoTBpalieH e KOIeOaHNI THITa «IITAMMIY.

YMeHbIlIeHHEe Beca KOHCTPYKLMH CHCTEMBI BIIEHET 3a cO00H yMeHblIEHHEe OOLIero
Beca CcaMoOJIeTa, 4YTO BBI3BIBAET YMEHBIICHHE pacxoja TOIUIMBA, MOBBIIIACT
9KOHOMHYECKYI0 3()(EKTHBHOCTD, YIYy4YIIaeT a’pOJUHAMHYECKUE XapaKTCPHCTHUKH U
T.n. KomebGanuss THuma «MMMH» SBISIOT COOOM CaMONPOHM3BOJBHBIE KOJIEOaHUS
TIepeTHero Kojeca caMoyéTa MpH PyJICHHH, BO3HHKAIOIIUE HM3-3a JIOPTOB KpPETICHHS,
nedopMalny rnepeaHel CTOMKY maccu 1 OOKOBBIX KoJieOaHUi caMoéTa.

[IpennoxxkeHHass anee KOHCTPYKIUS IO3BOJNSET YMEHBIIUTH pa3Mephbl CHUCTEMEI
yIpaBlIeHHs] NepegHeil Omopod ImaccH, a TakXkKe YMEHBIINTh aBTOKOJIEeOAaHWs THUIIa
«UIAMMUY.

Vka3aHHasl 11eJ1b JOCTHIAETCsl TEM, YTO B MEXaHHU3Me yIPAaBJICHHs IIOBOPOTOM KOJIEC
IIacCH JIETATENILHOTO ammapaTa, BKIIOYAIOIIEM THIPABINYECKUH IMIUHADP IBOHHOTO
JNEeHUCTBUSI, BHYTPH KOTOPOTO IPOTHBOIOJOXHO PACIONIOXKEHBI [BAa IMOJBIX ITOPIIHS,
o0pa3ylomue THAPABIMYECKHE IIOJOCTH, CBSA3aHHBIE C THAPABINYECKOH CHCTEMON
JIEeTAaTeNBHOTO aINmapara, ¥ MTOK, 3aKOHIIOBKH KOTOPOTO YCTAHOBIICHBI C BO3MOXHOCTBIO
MIepeMeeHUs] BHYTPU TOPIIHEH 10 YIOpOB. YHOPHI BEIIIOJTHEHHB HA WX BHYTpEHHEH
nmoBepxHOCTH. [Ipm 3TOM meHTpanbHas 4YacTh INTOKAa BEIIIONHEHA B BHAE 3yOuaToi
peliky, B3aMMOJEHCTBYIOIIEH C 3yO4aThIM CEKTOPOM, 3aKpEIUICHHBIM Ha Baly KoJiec.
I'mapoumnuHAp BBHIIONHEH C YIUIOTHSAEMBIMH TOPLEBBIMH OTBepcTHsiMU. Ilonble
MOPIIHK - CTYNEHYaThIMH, NPHUYEM CTYNEHH MEHBILIETO JUaMeTpa YCTAHOBIICHBI B
TOPLEBBIX OTBEPCTHAX THIPOLUMIMHAPA U 00pasyloT MexXAy CBOeH BHEIIHEH
TIOBEPXHOCTBI0 WM BHYTPEHHEH ITOBEPXHOCTHIO THAPOLMIMHAPA KOJIBIEBHIE KaMephl
YIIOMSTHYTOH THAPABIMYIECKON MOJIOCTH. 3aKOHIIOBKH ITOKA CHAOXKEHBI YINIOTHCHUSIMU
1 00pa3yloT BHYTPH HOJIBIX IOPIIHEH KaMepbl, CBSI3aHHBIE C KOJIBIIEBBIMH KaMepaMu
THIPOIIWIMHIPA Yepe3 KaHAIbl B KOTOPBIX YCTaHOBJICHBI IOMOIHUTEIIBHEIE IPOCCENH.

JlaHHasi KOHCTPYKIMS IO3BOJIICT YMEHBLIUTh JUIMHY THIPABINYECKOTO LWIMHIpA
JUISL COKpalleHHs1 o0beMa MpU HEHTPaTbHOM IIOJIOXKEHHH KOJIEC, COOTBETCTBYIOLIEM
yOopke M BBIMYCKy Imaccu. IIpu 3TOM coxpaHseTcs MaKCHMaJbHBIH yroj MoBOPOTa
KoJIeC TIPH PYJIEHHHU OT AEHCTBHS THAPABINUECKON CHCTEMBI JIETaTEIBHOTO arapara.

YcraHOBKa JOMONTHUTENBHOTO JEMI(UPYIOLIEro yCTPOHCTBA B BUJIE CIEIHANIBHOTO
Jpoccens MO3BOJSET TacUTh SHEPruro kKonebGanmid. [Ipyu mepeTekaHun >KHUIKOCTH depe3
JIpoccenb JHEeprus KoneOaHWil MepexoAnT B TemIo. OTO TO3BONAET CHU3HUTH
OTpHIIATENHHOE BIMSHHUE KOJIeOaHUIT THITA «IIMMMI» Ha pabOTy CUCTEMBI YIPaBICHUS.

Hayunwiii pyxosooumens — B.C. Bymvko, kano. mexu. HayK, 0oyeHm
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YK 620.168(043.2)
Makapos L.A.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

OCOBJIMBOCTI BUKOPUCTAHHS KOMIO3ULIMHUX MATEPIAJIIB
Y KOHCTPYKIISIX CYUACHUX IIUBIIBHUX JIITAKIB

CyuacHa aBiamiiiHa Ta aepoKOCMiUHAa TeXHIKAa — € HaJ3BHYAHHO CKIAITHOIO
YaCTHHOIO TIPOMHUCIIOBOi Tramy3i Oyzap-skoi kpaiHu. Ilpomec BUroToBneHHs Ta
BUNPOOYBaHHSA Takol TEXHIKH MOTpeOye HaHOLTBIIMX BHECKIB HAyKOBOTO Ta
¢inancoBoro piHiB. Kpim Toro, 1s raixy3p nmorpedye moCTiiHUX PO3poOOK B YacTHHI
HOBITHIX TEXHOJOTIH IUIsi MiATPUMKH KpaiHM Ha TiAHHX IMO3HUIISIX B CBITOBOMY
CYCITUTBCTBI B TalTy3i aBialiifHOT Ta aepOKOCMIYHOT IPOMHUCIIOBOCTI.

Jlo BHUKOpUCTaHHS HOBITHIX TEXHOJOTiH MOXXKHAa BiJHECTH BHKOPHCTaHHS
KOMIIO3UIIHHAX ~MarepiaiB y KOHCTPYKIil JTakiB. Brepme BukopucraHHs
KOMIIO3UIIHHAX MarepiajiB Ha JiTakax MOXHa BigHecTH 10 60-X pOKiB MHHYJIOTO
CTOJIITTSI, SIKI NMEPEeBaYKHO BHKOPHCTOBYBAINCS B YAaCTHHI COTOBHX 3allOBHIOBAdiB JUIS
3HIDKEHHSI Macy Ta 301IbIIEHHsT MIilHOCTI KOHCTpPYKUii JiTakiB. [loganpmmm eramnom y
PO3BUTKY OyJI0 BHKOPHCTaHHS KOMIIO3MI[IHHMX MarepiamiB s OOLIMBKH JiTaka Ta
BHYTPILIHBOTO HOro 03100ieHHs. YV Halll Yac HAHMOMIMPEHIIIIOr0 BUKOPUCTaHHS Ha0yIH
Pi3HI BHOM KOMITO3HMILIMHHUX MaTepiajiB, Taki SK BYIJEIUIACTHK, CIOIUIACTHK Ta iHIII
MaTepiali, MO0 MICTATh Y CBOIil CTPYKTYpi BYTJICIb.

[MpukmagoM HaHOLTPII MIMPOKOTO BHKOPHUCTAHHS KOMITO3MMIKHUX MaTepialiB y
KOHCTPYKIII JiTaka MOXKE CIIyTyBaTH aMepHKaHCHKUi sitak «boiHr-787 [pimiaitaep».
IIpakTHaHO yCi KOHCTPYKTHBHI €JIeMEHTH Ta oO0mmBKa OyiaM BHTOTOBICHI 3
KOMIO3UIIHHUX MatepianiB. [y mopiBHAHHS 3 aHamoriyauM Jitakom (A330-200),
3arajlbHa Maca TaKoro Jiraka Oyjla 3HW)KeHa Maibke Ha 45 TOH, IO NpPU3BENO N0
3HIDKCHHSI eKCIUTyaTalliifHUX BUTPAT Ta 301IbLICHHS €KOHOMIUHOI e()eKTHBHOCTI JliTaka
Ha 20%. Cnix 3a3HauuTH, 10 NP BUKOPHUCTaHHI KOMIO3UTHHX MaTepialliB iCHYIOTbH
niesiki OOMEXEHHSI, sIKi CTOCYIOTBCSI 1X BUKOPHCTAHHS Ha 30BHIIIHIX MMOBEPXHSX, allKe,
Mph IHTEHCHBHOMY 3BOJIOKYBaHHI KOMITO3HMLIHHHX MaTepialliB MOXKE CTaTUCS
po3mIapyBaHHs, IO MPU3BEE A0 PyHHYBaHHS eJIeMEHTY KOHCTPYKIi JIiTaka.

[HUM TIpHKIaZoOM MOXE CIyTyBaTH €Bpompelchkuii mitak A-350, y KOHCTpyKmii
SKOro, NoAioHo 1o «boiHra -787», TakoX IIMPOKO BHKOPHCTOBYIOTHCS KOMITO3MILIHHI
Mmarepiany. [TopiBHIOIOYM I JBa JITAaKH MOXKHA 3ayBaKUTH, 1[0 33 BHKOPHCTAHHSIM
HOBITHIX KOMIO3ULIAHNX MaTepiaiiB BOHU 3HaXOIATHCS MPAKTHYHO Ha OJHOMY piBHI,
NpOTe B )KOJHOMY 3 [UX JIITAKIB KOMITO3UIIHHI MaTepiain He MOIIKMPEHi Y KOHCTPYKIIT
CHJIOBHX €JIEMEHTIB ( IIAaHTOYTiB, JIOHKEPOHIB, HEPBIOP, CTPHHTEPIB), KPOMKaX KpHia
Ta ONEPEHHS.

ABTOpPOM MPOIIOHYETHCS JEI0 PO3MUPUTH Chepy BUKOPHUCTAHHSI KOMIO3HIIHHMX
MaTepialliB Ta 30CEpeJUTH yBary camMe Ha BUpIIIeHH] i€l mpobiieMn (Ha BUKOPHUCTaHHI
KOMIO3ULIHHNX MaTrepiadiB y KOHCTPYKII CHJIOBHUX €JIEMEHTIB), OCHOBHI METOIU
BUPIIICHHS KO BUCBITIICHI Y POOOTI.

Hayxosuii kepisuux — O.A. Llleguenxo, Kano. mexu. HayK, OOYeHm
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VK 656.7.073 (043.2)
Hlushchenko Ye.O.
National Aviation University, Kyiv

REVIEW OF MODERN METHODS OF AIR PASSENGERS BAGGAGE
LOADING IN THE AIRCRAFT WITHOUT CONTAINERS

There is a significant amount of technologies being implemented at airports in
providing air transportation services .

If to talk more detail about the handling of passenger baggage on the aircraft
parking space, it should be noted that there are two technological schemes of this
process.

The first technology involves the use of special vehicles in the area of aircraft
maintenance such as AITK (car with a body lift ). This technology is that ATIK is loaded
in the collecting luggage area in the passenger terminal, then it moves along the apron
coming to the cargo compartment of the aircraft (without containers). After fixing the
car in the desired position, thrust pads are put, body 1s raised using scissor mechanism.
This technology of loading the baggage does not require other special transport aids.

The second technology has the following scheme. In a collecting luggage zone the
autotramn is loaded with baggage trolleys and compact tractor , then it’s transported
along the apron to the maintenance area of AC, where the automobile belt-conveyor
waits in a fixed (working ) position near the cargo compartment of the aircraft . Luggage
is transported with the help of a rubber belt of convey our directly to cargo compartment
of the aircraft.

There is a wide range of mechanical means to implement both technological
schemes, including: modern airport belt-conveyers AT- 6,5 , compact tractors TM-2 ,
luggage trolleys, car with lifting body type of APK- CM and others.

Vehicle AT- 6,5 is most common type in Ukraine, designed for loading and
unloading baggage, cargo and mail for aircraft, cargo handling at terminals.

Vehicle AT- 6,5 consists of a chassis of its own design, equipped with a liquid-
cooled diesel engine D-245 with power 108 horsepower, hydraulic system , designed to
release outriggers , lifting- lowering cargo transporter and reverse drive belt.

Compact tractor TM-2 is made on the basis of a forklift BIT-05 and is designed for
towing baggage and container trucks as part of transport- technological complex for air
handling baggage and cargo , towing small aircraft ( not exceeding 30000 kg) , and for
use at railway stations, industrial plants and warehouses.

A vehicle with a lifting platform AIIK-KMis a universal means of transpiration and
loading — unloading. It is a structure consisting of lifting gear such as «scissors» with a
mechanized platform mounted on the chassis.

To compare overviewed technologies by the parameters of effectiveness is rather
problematic, because it is necessary to take into account many factors that affect the
efficiency of loading and unloading the luggage. It is obvious that both technologies
deserve attention and need to be improved taking into account productivity and quality
of baggage handling and environmental safety.

Scientific supervisor —Bilyakovich O. M., professor
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YK 656.073.42.5:656.71(043.2)
Mazur O.S.
National aviation university, Kiev

RADIO FREQUENCY IDENTIFICATION AS THE IMPROVEMENT OF
BAGGAGE HANDLING AT THE AIRPORTS

Radio Frequency Identification (RFID) is a technology incorporated into a silicon
chip that emits a radio signal which matches a user-defined serial number with an item.
In this case the item is a piece of check-in baggage. This number can be read at a
distance by an antenna. The following characteristics enable baggage to be sorted
automatically and loaded faster than with barcode systems, while reducing the number
of mishandled baggage and its associated costs at the same time.

The main differences between the RFID and the barcode-scanner technology are
listed below:

« the tag is read by an antenna, it doesn’t need optical sight;

« greater amount of baggage can be read simultaneously;

« it is able to talk-write to a single tag allowing updating the status of the baggage as
it is processed;

* barcode baggage tag read rates average 85% while RFID baggage read rates range
between 95-99%.

Various tests are conducted at major airports with RFID baggage tags. At Las Vegas
McCarran International Airport, Hong Kong International Airport it is already
operational. Paris, Amsterdam, Milan and San Francisco airport the trials are still going.
Trials were completed in Vancouver, Philadelphia, New York, Honolulu, Nairobi,
Frankfurt, London, Amsterdam, Rome, Kuala Lumpur, Beijing, Narita in Japan and
some Korean airports.

In 2008, on the Amsterdam Passenger Terminal Expo and Conference international
companies showed their latest developments, which provide the technologies necessary
for printing and reading 2D Boarding Cards in any format. Different 2D boarding pass
printers and technologies were on display, that could be built into Self Check-in kiosks
or mobile printers. One of the latest possibilities was the boarding pass sent to mobile
phones or PDAs via SMS or MMS. The greatest advantage of this technology was that
the passenger can be informed of the changes related to his trip, but this requires the user
to have a modern mobile phone or PDA capable of receiving MMS, which is always on,
and can communicate on all frequencies. These solutions are targeted for frequent flyers
and business passengers, but they cannot be used for all passengers, because it cannot be
expected that everyone has a mobile phone or PDA with such technology. Another
problem with this innovation is that a mobile phone or PDA can run out of battery
without possibility to recharge it. The automated boarding gate can read 2D barcode
Boarding Passes from mobile phones, PDAs and paper. That means to have the
biometric data of the passenger scanned while he is standing at the gate, to instantly
compare this data to an existing biometric template of the same passenger and to check
if both match.

Scientific supervisor — Dovgal A.G., associate professor
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GROUND SUPPORT EQUIPMENT AND AEROSPACE GROUND
EQUIPMENT EMISSION METHODOLOGY

Today there is a wide variety of equipment that services the airport. This equipment
may be assigned to various departments of the facility including administration,
emergency response, police department, operations, engineering and construction,
automotive, mechanical maintenance, and landscaping/gardening.

Ground Support Equipment (GSP) and Aerospace Ground Equipment (AGE) are
commonly fueled by gasoline or diesel. There are both exhaust and evaporative-related
emissions from GSE and AGE. For aircraft GSE and AGE, exhaust emissions from each
GSE/AGE type is calculated using site-specific GSE/AGE type and usage information
combined with non-site-specific inputs. Emissions from each GSE/AGE type are totaled
to obtain the total emissions inventory.

This methodology can be used to calculate the pollutant emissions from an
individual type of equipment for one LTO of a given aircraft type or for the entire
inventory period independent of aircraft type based on the period the equipment usage
represents. If the equipment usage is based on the hours required to service one LTO of
an aircraft type, the activity for each aircraft type is applied to the GSE or AGE
emissions per LTO calculated to obtain the total inventory emissions for conventional
and alternative fuel GSE or AGE.

Two calculation procedures are discussed below: a conventional/alternative fuel
equipment procedure and an electric equipment procedure.

Conventional and Alternative Fuel GSE/AGE

For conventional and alternative fuel GSE and AGE, the factors that determine the
quantity of pollutant emitted are the brake horsepower, load factor, usage, and emission
index. The following equation can be used to calculate the pollutant emissions from an
individual type of equipment for one LTO of a given aircraft type or for the entire
inventory period independent of aircraft type based on the period the equipment usage
represents.

Eit = (BHPt x LFt x Ut x Eiit) x CF

Electric GSE/AGE

Use of electric GSE or AGE produces no emissions at the airport or air base but
generating the electricity needed to operate them does. When electricity is used at an
airport or air base to recharge an electric vehicle, local or regional power plants are
generating additional electricity to meet this demand.

Since emissions associated with electric GSE or AGE occur at the power plant
rather than at the point where the equipment is used, the methodology identified above
for conventional and alternative fuel GSE and AGE is modified somewhat.

Eit = BHPt x LFt x Ut (Eiit x CFBHP x CFR)

Equation calculates the pollutant emissions attributable to an individual type of
electric equipment.

Scientific supervisor —Storozhenko M.S., associate professor
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Jlunosenko E.I1.
Hayuonanvuwiti asuayuonnwiii ynueepcumem, Kuee

COBPEMEHHBIE BE3BO/UJIBHBIE TEXHOJIOI'NHU
BYKCHUPOBKHU BO31YIHIHbBIX CY10B

O hexkTHBHOCTP W 3KOHOMHYHOCTH OYyKCHPOBKH BO3AYIIHBIX CYIOB Ha IEpPpOHE
SIBISIETCS OJHMM H3 BAaXHBIX BOIPOCOB, KOTOPBIH CTOHT Iepel] aBHAKOMIAHUSIMH,
a’pONOPTaMH, XCHIIMHTOBBIMH KOMIIAHMSIMH TIPH ~ Ha3eMHOM  OOCIy>KHBaHHU
BO3ymHBIX cynoB (BC).

AHanu3 JUTEepaTypHBIX HCTOYHHKOB IIOKa3bIBaeT, 4TO B 0a30BBIX a3pOIOPTax
EBpomnbl mpou3BoguTCsS €XeTHEBHO 165 OyKCHPOBOK CaMoOJIETOB Yy TepMHHAOB, 21
OyKCHpPOBKa Ul MX TEXHHYECKOTO OOCITY)KMBaHHS M 19 MepecTaHOBOK CaMOJIETOB Ha
TIEpPOHE.

CymectByeT aa Buia OykcupoBkd BC: OykcHpoBKa C NOMOIIBIO BOIMIBHOTO
TaTa4da u nepeMemieHne BC 0e3B0IMIEHBIMEA CHCTEMAMHU.

CoBpemeHHBIE 0€3BOIMIbHBIE OYKCHPOBOYHBIE CHCTEMBI JETATCS Ha TATAYH C
MIpUHATHEM TiepeHel croiikn maccu BC Ha OykcmpoBounyto miatdopMy, TSAradu c
3aXBaTOM IIE€peAHel CTOMKHM IIacCH M CHUCTEMBHI C (DPUKIHOHHBIM B3aHMMOJCHCTBHEM
MPUBOJHBIX POJUKOB OyKCHPOBIIMKA M THeBMaTHkaMu maccu BC.

be3BoanneHble cuctembl OykcupoBkM BC HMMEIOT psa IpenMyIIECTB  Iepen
a3pOJIPOMHBIH TATaYaMH, KOTOPBIE UCTIOIB3YIOT INTATHbIE OYKCHPOBOYHBIE yCTPONCTBA
(Bogmna). K TakuM npenMyIiecTBaM OTHOCATCS:

OTCYTCTBHE HEOOXOAMMOCTH B NPUMEHEHHH BOJWMI WM OyKCHPOBOYHBIX INTAHT, a
TaKKe aAanTepoB AN MOACOSTMHEHNUS K pa3nuaHbM BC;

YMEHBIIEHHE KOJIMYECTBa OOCIYXKHMBAIONIEr0 IepCcOHala IPH OCYIIECTBICHUH
onepanun Oykcuposku BC;

obecrieyeHre 0E30MAaCHOCTH MEPCOHaNA, TaK KaK OTCYTCTBYET PHCK IOJIY4YEHHs
TpaBMBI IPH NpHcoeanHeHus Boamna k BC;

noBbllIeHHe 3P(EKTUBHOCTH OYKCHPOBOYHOTO Mpolecca 3a CYET yMEHbLIACTCS
3aTpaT BPEeMEHH, HEOOXOAMMOTo IJisl CMEHBI BOAWI, NMPUMEHSIEMBIX K  Pa3IHYHBIM
tunam BC;

YMEHBIIEHHE MOTepPh BPEMEHH IIPH caMoil OyKCHpOBKE, TaK KakK 0e3BOJMIBHBII
Tsirad MoxeT OykcuposaTh BC OpicTpee (pa3penieHHast CKOPOCTb Ul O€3BOIMIBLHOTO
TSATa4ya COCTAaBIsAeT 32 KM/4ac, a Ui Tsrada ¢ BOJMIOM — 25 KM/4ac).

be3BoannpHOMYy Tsrady He Hy)KeH Oainact s OyKCHPOBKH, OH IIPUHUMAET Ha cels
YacTh Beca CaMoJIeTa, YTO CIIOCOOCTBYET YBEIMYCHHIO CLEIUICHHs KOJieC TsArada c
MIEPPOHOM, CIIEIOBATENBHO, YBEIMUMBAET €TO TATOBBIE CBOMCTBA.

OCHOBHBIM KpHUTEpHEM IIpU BeIOOpEe O0€3BOIMIIBHOTO TArava sBisercs Bec BC.

Hayuynwiii pyxosooumens — B.U. Jluuux, npenodasamens
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I'anbueBchka B.E.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

BUKOPUCTAHHSA ABTOKOHBEEPIB Y TEXHOJIOI'IAX
3ABAHTAKEHHS BATAXKY ABIATIIACAKUPIB

OOpobka Oaraxy mHacaXMpiB Ta aBallifHMX BaHTAXIB B aeporoprax IoTpedye
HAsSBHOCTi OCOOJIMBHX 3ac00iB X JOCTaBKH Ta 3aBaHTaxeHHsS y NoBiTpsiHe cyauHo (I1C).
baraxx macaxupiB, IO TEpEeBO3UTHCS IOBITPSHUM TPAHCIIOPTOM, B OCHOBHOMY,
PO3MIIYIOTECST B OarakHUX 1 BaHTaXHHMX Biacikax [IC, ski BUKOHYIOTH peryJisipHi
peticu.

Jo crnenMammuH, SKi BHKOPHCTOBYIOTHCS y TEXHOJIOTISX HABaHTAXYBaJIbHO-
PO3BaHTaXyBaJIBHUX POOIT y aepomoprax, HaleKaTh aBTOKOHBEEPH M Ta CAaMOXIiIHI
HaBaHTa)XyBaudi KoHTeWHepiB. [lo 3aco0iB MexaHi3alii, fKi CyMIIIAlOTh BaHTAXHO —
PO3BaHTAXXyBAJIBHI OIlepalii Ta TPAaHCHOPTYBaHHS KOHTEHHEPIB BIIHOCATHCS CaMOXiTHI
KOHTEHHEepHI  BI3KM, aBTOKOHBEEpH, aBTOMOOUII 3  MiJHOMHHM  Ky30BOM,
KOHTEITHEpOBO3HU TOILO.

AptokonBeep (JICTY 3432-96) wme chmenmaminnHa, sKa NpHU3HAa4YeHa IS
3aBaHTa)keHHs y [1C Ta BUBaHTa)KEHHS 3 HHOTO MAKETOBAHMX BaHTAXIB Ta Oaraxy.

SIk mpaBUIIO, aBTOKOHBEEPH IPAIIOIOTh Y KOMIUIEKC] 3 €JeKTpoKapaMHy, OarakHUMH
Bi3KaMH, IHIIMMH TPAHCIIOPTHUMH 3aC00aMH, sKi 3a0e3MeuyloTh JOCTaBKy Oaraxy Ta
BaHTaxiB j0 [1C.

CyuacHHI aBTOKOHBEEp IIPEICTaBIsie cOOOI0 caMOXifHe MIaci, sIke OOJaTHyeThCs
CTpPUIOIO 31 CTPIYKOBUM KOHBEEPOM Ta BaHTaxHOIO Iuiardopmoro. KonBeep moxe
CKJIQIATUCh 3 OAHI€l, JABOX Ta TPhOX CEKIH, SIKI CKIAJalOThCs y TPAaHCIOPTHOMY
TIOJIOXKEHHI.

ITinitom Ta omycKaHHs CTPLJIM KOHBE€Epa 3AIHCHIOETHCS TiAPaBIIYHUMH [ITIHAPAMH.
Crpina xoHBeepa 00MagHYETHCS BIAKWAHMUMHU OOpTamM, IO 3a0e3neuyioTh podoTy 3
HerabapuTHUMH BaHTaKaMH.

Jiamazon 00CIyroByeMuX BUCOT [UIsl Cy4aCHHX aBTOKOHBeeEpIB ckianae Big 0,33 M —
JUISL 3aHBOTO KIHIA CTpinH, 10 5,3 M — uis mepenHboro. BriacHe, meil mapamerp
BiJIpi3HSI€ Pi3HI MOJIEIIi AaBTOKOHBEEPIB OJHY Bif IHIIOI.

BanTtaxxomniniioMHicTh BaHTaxHOI ruatdopmu (npu 11 HasBHOCTI) ckiazgae Bix 1500
no 2000 xr. PoGoua IIBHIKICTH TPaHCIOPTEPHOI CTPIYKK 3HAXOAWTHCS Yy Jiarma3oHi
0,2 -0,5 m/c.

3acTOCYBaHHS aBTOKOHBEEPIB [03BOJISIE CYTTEBO MEXaHi3yBaTH TEXHOJOTIUHUIH
nporec 3aBaHTaxeHHs y IIC Oaraxy macaxupis, MOIITH Ta MaJOrabapuTHUX BaHTAXIB,
3abe3nedyodn pu OMY Oe3mexy MIPOBEACHHS HaBaHTA)XyBaJIbHO-
PO3BaHTaKyBaJIbHUX POOIT.

Hayxosuii kepignux — B.I. Jluuux, euxiaoay
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CYYACHI TEXHOJIOI'Ti TA 3ACOBH OECJIYTOBYBAHHSI ITACAJKHPIB
3 OBMEKEHOIO PYXJIMBICTIO B AEPOIIOPTAX

AMOynaTopHUil JTQT NI TepeBe3eHHS apiamacaXwpiB 3 OOMEXKEHHSIM Yy pyci
NpU3HAYEHUIl A1 CTBOPEHHS KOMGOPTHHX Ta GE3MEYHHX YMOB HPH IEPEBE3CHHI I10
aepoIpoMy, TOCaIi 1 BHCaANl MacaXHpiB HA BCI THIOU  CEPeOHBO- 1
JaJIeKOMAaTriCTPaIbHUX PAITbHUX JITaKiB.

BiTun3HAHI aepornopTH aKTUBHO PO3BUBAIOTH IHPPACTPYKTYpPYy Ta PO3LIMPIOIOTH
CHEKTp mociyr sl macaxupiB. OmgHak Juist jqrofed 3 OOMEXEHHMH MOMIIMBOCTSIMU
3I0POB’Sl aBiamoJOPOXK TMEPETBOPIOETHCS HA COpamkHid cTpec. Y 3axigHiii €Bpori
Oomm3bko 50% mroneit 3 ocoOmMBUMH moTpebamMu He OepyTb AaKTHBHOI y4acTi B
CYCNUILHOMY XHTTI, a B YKpaiHi 1iei BiICOTOK, Ha xKaib, ciarae 90%.

BinpmicTe aepomopTiB TLNBKKM MOYMHAE PEANi30BYBAaTH IPOrpamy IO CTBOPEHHIO
0e30ap’epHOTO  CepeloBHIA 1 TMParHyThb CTBOPHUTH CIPUSATINBI YMOBH IS
00CITyTrOBYBaHHS ITACAXHPIB 3 00MENKEHIMH (HDiI3NIHIMH MOKINBOCTSIMH.

3aBasaku npoBeneHHIO €Bpo-2012 aepomoptu Xapkosa, JIbBoBa, JloHembka Ta
Kuepa Oyim ocHaleHi cyyacHUMH aMOymihTaMu.

KoHcTpyKkTHBHO aMOymidT cxilanaeThest 3 MiTHOMHOTO MEXaHi3My THITYy «HOMHIID)
Ta Ky3oBa-¢pyprona. IliniioMHuil macaKUPChbKUil CaJOH PO3paxOBaHUI Ha MEPEBE3CHHS
miecTd oci6 B iHBaNiHOMY Bi3Ky, ab0 IBOX XBOpPHX Ha HOIIAX, 1 OCHAIICHHI
HEOOXiTHUM OOJIaHAHHAM s TacaXHupiB 3 OOMEKEHHMH MOXJIHMBOCTAMH Ta ix
CYNpOBOIKyrounx. ba3oBe maci Mae 4YOTHPH BHCYBHI TiOpaBIidHI OMOPH IS
3a0e3nedyeHHs CTIHKOCTI MMiJ] 9ac poOOTH MiAHOMHOTO MEXaHi3My.

Vi cywacHi TMnm aMOynmiTiB OCHAIIEHI CHCTEMOIO Oe3leKH: KaMepaMHu Ta
CEHCOPHHMMH NPHIIaJaMH, aBapiHOIO CHCTEMOIO BUMKHEHHS JIBUT'YHA.

Bupo6Huku HazemHOro obiamHaHHS s aepornoptiB Taki sik: «LAS-1» (JlaTBis),
«MALLAGHAN» (Ipnangisi), «kDOLL» (I'epmanist), «<AIRFLOT TECHNICS» (Pocist),
«YuiBepcain-aepo» (Pocist), «SideBull» (ABcTpisi) € OCHOBHUMH MOCTayaJbHUKAMH B
aeporopTu aMOyIiTiB, AKICTh sIKOTO BiAnmoBigae ceitopuM Bumoram (ISO 9001).

Hayxosuii kepienux — B.1. Jluuux, suxiaoay
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National Aviation University, Kiev

REVIEW OF AIRCRAFT FUELING TECHNOLOGIES

Since the beginning of engine-propelled flight, a need for fuel supply and means of
delivery has existed. From the late 1950s refuelers were used for decades. They are still
used extensively today. More recently, large airport have installed underground fueling
systems, that is known as direct fueling system.

Both refuelers and direct fueling options have their advantages and disadvantages,
depending on particular mission, aircraft type and destination. While direct fueling may
be an ideal low-cost option for certain flight routs, refuelers usually involves less
repositioning in cases of destination stops. Best practice is to know all options to find
the most efficient method of fueling for all destination and technological stops.

First of all it should be mentioned that refueling vehicles that are proposed by
handling companies can service both the smallest private airplane and the largest
commercial passenger aircraft. But it must be considered that refuelers fill up at fuel
farms. Depending on the size of the aircraft, and fuel volume required, the refueler may
have to return to the farm to refill. This has been known to take 1-2 hours. Sure, some
refuelers may be used, but the risk of emergency situation will increase. Speaking about
hydrant dispenser modular vehicles that are used in direct fueling system, they are
convenient decision for large passenger aircraft. Their size is not too big, the fire risk is
reduced, and their operation is based on necessary pressure for quick filling of aircraft
tanks. These vehicles provide a response solution for low wing aircraft such as Boeing
737/757 and Airbus A319/A320 typically used by the low cost carriers, because hydrant
fuel is usually cheaper than refueler-delivered fuel and is better suited for larger
aircrafts.

Anti-icing additives are usually not an option with direct fuelling. Operators are
advices to supply and add their own additieves. When fueling with a refueler, anti-icing
liquid can usually be mixed with the jet fuel if advance notice is given.

Nowadays, tendency exists of designing refuelers with one-manned operation with
the operating controls and instrumentation compact and ergonomically positioned for
case of use. Nevertheless direct fuelling is the safest way of fuel transferring. Use of
direct system reduces to a minimum pressure losses, thereby maximizing flow rate
performance and efficiency. Nowadays refuelers seem to be unprofitable way of aircraft
filling. However direct fuelling system is often not available at smaller airports with
limited commercial traffic.

No matter what, choosing of fueling way should be done taking into consideration
all for and against factors. To my opinion both these types should stay at the airport, but
their operation must be optimized in order to economical, ecological, time and
convenience benefits.

Scientific supervisor — Dovgal A.G., associate professor
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Pareyko M.V.
National Aviation University, Kyiv

DEVELOPMENT OF SELF-FLUXING ALLOYS-BASED COATINGS FOR
RENOVATION OF AIRCRAFT GROUND SUPPORT EQUIPMENT PARTS

Machine parts, such as pump parts (sealing, impellers, bodies,etc.), hydraulic
pistons, petrochemical valves, shafts and journal bearings are often protected against
wear and corrosion by thermal spray coatings. Self-fluxing alloys are widely used in
thermal spray technology in order to deposit wear and corrosion resistant coatings.

Iron-based self fluxing alloy combines a number of special properties brought by its
constituents: iron and nickel bring excellent wettability which promotes good cohesion,
chromium improves the tribomechanical properties, boron reduces the melting point,
silicon increases self-fluxing properties. The coatings hardness and wear-resistance
increases as the content of chromium, borium, silicon and carbon. Besides, vanadium,
molybdenum, copper and other chemical elements can be added to the self-fluxing
alloys in order to enhance their properties. The adhesion, cohesion and wear-resistance
of surfaces made from alloys with the same composition under dry friction and abrasive
actions increases, as a rule, with higher density (reduced porosity) of the coating.

However, wear resistance of self-fluxing alloy coatings can be substansially
improved by addition of hard boride or carbide particles, such as TiC, TiB,, CrB,, Cr;C,
WC. Titanium diboride is promising candidate for development of protective wear-
resistant coating due to high hardness (4.52 g/cm’), low density (34 Gpa) and high
melting point (2900 °C).

The aim of this study is to investigate the influence of TiB, particles additions on the
structure of FeNiCrSiBC-based coating.

In the present study three grades of FeNiCrSiBC-TiB, composite powder with 10
wt.%, 20 wt.% and 40 wt.% of TiB, particles content were prepared for differential
thermal analysis. Commercially available powder of FeNiCrSiBC self-fluxing alloy
(Fe-base, Ni-37 mas%, Cr-14 mas%, Si-2,5 mas%, B-2,2 mas%, C-1,4 mas%) was
mixed with TiB, particles (98%) in desired proportions. The powder mixtures were
pressed and then heated in vacuum at 1400 °C for 30 minutes.

Differential thermal analysis detects the formation of new phases at temperatures
946°C, 1069°C and 1167°C. In order to investigate the interaction between the melted
alloy and TiB, particles, the microstructure and chemical composition of the sintered
samples were analyzed by scanning electron microscope (SEM) equipped with an
energy dispersive X-ray detector (EDX). It was determined, that additives of titanium
diboride promotes to the formation of fine structure of composite material of
FeNiCrSiBC-TiB, system.

The composite powders of FeNiCrSiBC-TiB, system can be used for thermal-
spraying of protective coatings on the parts of aircraft ground support equipment.

Scientific supervisor —Storozhenko M.S., associate professor
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EHEPTOE®EKTUBHICTH BIPOBA/I)KEHHS BIOIIAJIMBA B ABIALIIT

3 camoi cBO€i mosiBH aBiamist [16’eM mpuB's3aHa 10 HAPTOBOI MPOMHUCIOBOCTI. B
OCTaHHI pOKM B IIii oOyacTi BimOyJIOCS TOMITHE 3pyIIEHHS — Oa)karoud 3JEIMIEBHTH
eKCIUTyaTalilo aBialliifHOT TEXHIKH, CIIOYaTKy BIMCHKOBIi, a MOTIM 1 I[MBUIbHI aBiaTOPH
MOYaIu IIyKaTH CHOCOOW 3HM3UTH Di3HI BUTpaTH. PaHilne 1e poOHIOCS BHKIIOYHO 32
paxyHOK BIOCKOHAJICHHS aepOJMHAMIK{ MOBITPSIHOTO Cy/Ha i aBiauiiiHux nuryHis. Ha
JaHMUIl 4ac IIaHyeTbCs BHUKOPHCTOBYBAaTH OiOMasMBO, SIKE IAcTh 3MOTY 3MEHIIUTH
BUTpaTH MaJluBa.

KpiM po3paxyHKOBOi [eIIeBU3HH B TOPIBHSHHI 3 BUKOITHHNMHU BYTJIEBOIHSIMH,
0lomanMBO TAaKOX BIUCYETbCS B TIOTOYHI TEHJAEHIIi, IO CTOCYIOTHCS OXOPOHH
HaBKOJIMIIHBOTO ~CEPEeNIOBUIA. 3a BH3HAUCHHSAM OIONAIMBO BUTOTOBIISIETBCA 3
MIPUPOJHUX BiJHOBIIOBAaHMX MaTepiaiiB, TOMy MHOrO 3acCTOCYBaHHS ITOKpAIIy€e
€KOJIOT1YHY CHUTYAIIIIO Ha IJIAHETI.

3a ocTaHHI POKH JIITAKM 1 BEPTOJILOTH PIi3HMX KJIACIB 1 THIIB 3/IHCHHIM MOHAJ
MIBTOPH THCSAYi MOJIBOTIB 3 BUKOPUCTAHHIM MAIBHOTO 06i0i0TidHOro moxomkeHHs. I1ix
Yac TOJIbOTIB BHUAIIAETHCS MO3MTHBHA TEHCHINS 1 HEMOTaHi MEPCHEeKTHBU PO3BUTKY
BIIPOBA/DKEHHS OlomamuBa B aBiamito. B gKocTi TpuKiIagy MOXKHA HaBECTH
MuHyNOpiuHMi nocBin kommanii «Lufthansa». Ilporsrom miBpoKy IoompamnboBaHUi
naiiHep A-321 3xiliCHIOBaB peryJsipHi MOJBOTH Ha IMACAXHUPCHKUX MapmpyTax. OmuH i3
JIBUTYHIB JIiTaKa IPaIIOBaB Ha CTAaHJApTHOMY aBiallifHOMY KEepOCHHI, IHIIMH — Ha
CyMilli KepoCHHy 1 OiomanuBa B MpOMOpIii OOWH 10 OAHOrOo. SIK B pe3ysbTaTi
3'acyBayiocsi, BUTpara OlomanuBa [16’€M Ha OJHMH BiJICOTOK MEHILIE BUTPAT KEPOCHHY.
Ane He 3BaXalOYM Ha IO3UTUBHI PE3yJIbTaTH JOCITIJKEHHS, BHHUKAE DPAJ IEBHHX
mpobsiem. Takux sK: HECOPOMOXKHICTH OiomaiauBHOI ramy3i 3a0e3meduTd Taki
KOJIOCaJIbHI 00CATH TPOYKIIii, @ TAKOK BEJIHKA BapTiCTh BUTOTOBIEHHs Oiomanusa. 1l{o
CTOCY€eThCs O10M3ETbHAX TaJHB, TO HAa BENHKiM BHCOTI BOHH CXHIIBHI JO 3aryCTiHHS
abo HaBiTH KpHUCTami3amii, IO BHMara€ 3acTOCYBaHHS CIICHIAIFHOTO KOMIUIEKCY
MIPUCATOK, BUTOTOBJIEHHUX 3 HAQTOBOI cupoBUHU. [IpHcanxu, IpUPOTHO, MOXKYTH TPOXH
3i[CyBaT €KOJIOTIYHI MapamMeTpH ToToBol cymimi, []6’eM[] 3HaYyHO MiAHIMYTH
MOKa3HUKH €KOHOMIYHOCTI, 3aBJISKU OUTBII e()eKTUBHOMY 3TOPSIHHIO.

Tomy B Haitonmmxui 10-15 pokiB KepocHH 30epexke 3a COOO MpPOBiMHI MO3WIli B
obmacTi copTiB aBiarifiHoro manuBa. ToMmy crepimy Ciif 3HaWTH ONTUMAJbHI COPTH
OiomanuBa, MoOYaTH 1X BHUPOOHHUIITBO i JIMIIE MOTIM paxyBaTH BHUTOIH Y BigialieHii
MEePCIEKTHBI.

Hayxosuii kepisnux — O.10. Cudopenxo, KaHO. mexH. HayK, OoyeHm
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AHAJ3 3ACTOCYBAHHSA ABIAIITMHO HA3EMHOI TEXHIKH JIJIS
3ABAHTAKEHHS XAPYUYBAHHS HA BOPT IIOBITPAHUX CYJAEH

OmHMM 3 OCHOBHHX 3ac00iB MexaHi3auii, [0 3aCTOCOBYETbCS Ha HaHHH 4Yac B
aeporopTax  JUisi  BHYTPIIIHbOASPOAPOMHOTO  TPAaHCIOPTYBAaHHS  BAaHTaXIB 1
HABaHTa)XyBaJIbHO-PO3BaHTAXYBAIBHUX POOIT OLIA JiTaka, € aBTOMOOUTI 3 MiAHOMHUM
Ky30BOM. ['0l0BHa BHMMoOra, IO TPEA'SBIAETHCA OO HUX — BHCOKA MaHEBPEHICTh 1
HasSBHICTH MEXaHi3MiB YIPaBIIiHHA, IO 320€3MeUyr0Th Oe3MevHe epeMillleHHs] MalllnHU
o063y MOBITPSIHOTO CyHA.

3a TEXHOJOTIEI0 BUKOHAHHS BaHTaKHO-PO3BAHTAXYBATLHUX pOOIT OLIA JiTaka
aBTOMOOLII 3 MIAHOMHUM Ky30BOM JUISTBCS HA J[BI TPYIH: 3 3aBAaHTAXEHHSM MAIIHHU
yepes 3aaHili 60PT BaHTaXXHOI MIATGOPMH; 3 3 BAHTXKHUMHU PoOOTaMH Yepe3 MepeIHIo
BIJIKHIHY IUIOMANKy. ABTOMOOLTI 3 MiAHOMHUM Ky30BOM MiIpO3AUISIOTECS Ha
aBTOMOOii 3 BinkputiM Ky30BoM (AIIK) i 3 3akputiM Ky3oBoM abo aBromiptu (AJT)

ABTOMOOIII 3 3aKpUTHM TMiJHOMHHM Ky30BOM — aBTONi()TH — mpu3HA4YeHi Ajs
BaHTKHO-PO3BAHTAXYBATGHUX  POOIT TpPH TMEpeBe3eHHI MpPeIMETiB  3HIMHOTO
1mo0yTOBOTO 00TaHAHHS MOBITPSHUX CY/CH 1 KOHTEHHEPIB 3 MPOIYKTaMH XapuyBaHHS.

ABTONI(TH CKIAMAIOTHCS 3 MIACi BAHTAXKHOTO aBTOMOOIJS, Ky30Ba 3aKPUTOTO THILY,
M IHOMHOTO MEXaHI3My THITY « HOKHUIIbY», T1IPaBIiYHOT CHCTEMH, CHCTEMH YTIPABIIiHHS.

OCHOBHI TeXHIYHI XapaKTEePUCTHKA aBTOMI(TIB:

- rabapuTHi pO3MipH B TPAHCIIOPTHOMY IIOJIOKEHHI (JOBXWHA, IIHPHHA,
BHCOTA);

- BaHTaXKOIIEMHICTB;

- niamasoH BHCOT, SIKi OOCIYroBYIOTBCS (IpH poOOTI MepeqHboi Ta 3aJHbOT
MJIOUIAJIOK);

- 6a30Be MIaci;

B 3anexxHOCTI Bl THITYy MOBITPSIHUX CYyJIeH icHye OaraTo moaudikariit aBTomidris, a
came:

- aBTonidTy Ha mompansoBaHomy mmaci 'A3-51 (AJI-1, AJI-2);

- aBTONI()TM Ha MJONMpPAIbOBAHOMY Imaci BaHTaXKHOro asToMoOimst KA3-608
«Komximan(AJI-3A);

- Moudikamis AJI-3 Ha miaci BanTtaxuoro apromobis 31J1-130T" (AJI-3A, AJl-
8);

- aBTomidty Ha maci Maman [ISUZU (Anonis) (Techking TK — SP60)

- aBToi(Ti Ha mraci Mamman Hyundai (ITn.Kopest)

IIpu BuOOpPi Toro um iHmoro aBTomira I O0OCIYrOBYBaHHS KOHKPETHOTO THUITY
MOBITPSIHOTO CyTHA HEOOXIAHO NMpHHMATH JO YBarW BHUCOTY 3aBaHTAXXEHHS Ta 00 €M
BaHTAXYy.

Hayxosuii kepignux — M.C. Cmopooicenko, kKano. mexu. Hayk, OOyenm
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SAFETY AND RISKS OF AIRCRAFT GROUND HANDLING PROCESSES

In the area of commercial aviation worldwide, airlines suffer high costs from
damage that results from ground-related occurrences. Apart from the economic
consequences, increased safety risks are also of concern to the organisations involved.

Safe operation during ground handling is desired by all organizations involved.
However, from a regulatory point of view, safe operation is a shared responsibility of
only two of the actors: the operators and the airport. Operators are partially responsible
for safe operation during ground handling, because of JAR-OPS. The airport is also
partially responsible for safe operations during ground handling, as it has to comply with
regulations set out in ICAO Annex 14.

The ground handling process is reviewed and mapped to identify the existing risks
of aircraft damage. To support the data analysis, an overview is established of various
actors, their interfaces and their interdependency in terms of time. The purpose of the
data analysis is to identify ground handling phases and interfaces in which an increased
risk of aircraft damage exists and to investigate causal factors. Data is collected and
analysed from past incidents and accidents and the overall dataset (worldwide) is
compared with the dataset of Schiphol Airport.

The analysis shows a rate of one ground handling incident with resulting aircraft
damage per 5000 flights. Most incidents occur when the aircraft is parked. Investigation
into the major incident causes in the overall dataset reveals that 61% of the incidents are
caused when an interface is established between the aircraft and ground handling
equipment. The remaining 39% is inflicted by other causes on the airport. Of the
incidents when the aircraft is parked, 90% is caused by actors and 10% by the aircraft
itself. Damage is most frequently inflicted by actors that attach vehicles or equipment to
the aircraft passenger or cargo doors. High incident rates for catering trucks, baggage
trucks/carts and cargo loaders may be explained by the fact that these actors usually
service the aircraft with more vehicles at a time. During pushback and towing, ground
service equipment causes most frequently damage to the aircraft. This is probably
caused by the several interfaces (aircraft — towbar — pushback truck) and organizations
(operator — GHO — maintenance) involved.

In 27% of the aircraft damage incidents the origin is not specified. This is either
caused by the fact that the original report contains insufficient information, or that the
cause of the damage has not been found. Another 7% of the incidents consists of internal
damage found on, or inflicted to the aircraft. For a number of incidents included in this
percentage, the damage cause is not specified or found. This kind of ‘unreported’
damage (over one-third of the incidents) poses the highest risk to flight safety, as the
damage has either not been noticed, or otherwise not been reported.

Scientific supervisor - Storozhenko M. S., associate professor
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DECREASING ENVIRONMENTAL HARM CAUSED BY PETROLEUM
PRODUCTS EMISSIONS AND ENSURING SUSTAINABILITY THROUGH
INTRODUCTION OF ALTERNATIVE FUELS

Our industrialised society greatly depends on abundant, low-cost energy, which
could be produced without political intervention and suppression. Fossil resources are
limited and nowadays no longer constitute cheap and reliable raw materials. The
petrochemical age has resulted in massive pollution of air, water and soil as well as in
emissions of anthropogenic greenhouse gases thought to be responsible for the recent
climate change. Therefore, additional and alternative sources for fuels are not only to be
developed further but are also needed for immediate commercial exploitation.

In order to figure out the most advantageous biofuels for substitution of
conventional gasoline and diesel fuels the major petroleum products emissions from
internal combustion engines and non-combustion sources of petroleum industry were
determined. The main pollutants of concern are nitric oxides, carbon oxides,
hydrocarbons, organic toxics, particulate matter, sulphur oxides and volatile organic
compounds. The control technologies used nowadays, such as changes in engine design,
combustion conditions, catalytic aftertreatment, cooling the compressed-charge air with
aftercoolers and recirculating exhaust gas, do not provide sufficient decrease of noxious
emissions.

It has been determined that biobutanol has all the features needed to become a
breakthrough in sphere of alternative fuel for spark-ignition engines. Butanol is the best
direct option due to its own intrinsic physical and chemical properties and energy
content as compared to ethanol. Butanol consumption is close to that of pure gasoline,
whereas ethanol-gasoline blends are consumed much faster to obtain the same power
input. Butanol is a much superior fuel to ethanol in terms of toxicity, harmful emissions,
energy density and storage. It can be blended with gasoline at higher concentrations than
ethanol for use in standard vehicle engines. Also, butanol usage does not require any
modification in car engines or substitutions, producing similar mileage performance to
gasoline.

Microalgae-based biodiesel is proposed as a perspective sustainable and renewable
alternative fuel for diesel engines. Biodiesel made from algae is a renewable fuel that is
free from sulphur and aromatic compounds and offers a net CO, advantage over
conventional fuels. A general trend of replacement of mineral diesel by microalgae
biodiesel is favourable for microalgae biodiesel, except for the NO, emission, which is
slightly increased. Microalgae fuel has numerous advantages in comparison to
conventional fuel, including environment-friendliness, biodegradability, by-products and
properties close to diesel.

Scientific supervisor — Sydorenko O. Yu., associate professor

57



XIV MixkHapoJHa HAYKOBO-IPAKTHYHA KOH(epeHLisi MOJIOAMX YYeHHX i CTYy/IeHTIB
«I1OJIT. CYHACHI NPOBJIEMUA HAYKH»

DESIGN, PRODUCTION, MAINTANANCE AND DIAGNOSTICS OF AVIATION
TECHNIQUE AND GASTURBINE UNITS

UDC 629.735.048-531.8(043.2)
Andreieva V.E.
National Aviation University, Kyiv

RESEARCH OF THE CABIN PRESSURE AT CRUISE ALTITUDE

Cabin altitude is the distance above sea level at which the atmosphere exerts the
same pressure as that experienced in the cabin. The maximum cabin altitude under
normal flight operation is set at 8000 ft. This is equivalent to a cabin pressure of 75 kPa
(10.85 psi) as compared to the 101 kPa (14.65 psi) experienced at ground level. Once
the cabin altitude climbs above 10000 ft an alarm will sound in the cockpit, should cabin
altitude continue to climb above 14000 ft the planes' oxygen masks will deploy as
breathing will become difficult.

The cabin altitude is one of the most important aspects of the environmental control
system of a plane regarding the pressurization of the cabin.

As expected the pressure inside the cabin of the airplane at sea level is equal to the
normal air pressure experienced at sea level. It is not necessary for the cabin of an
airplane to be pressurized until it travels higher than about 10000 feet. Below this
altitude it is possible for humans to withstand the changes in the air, but once the plane
starts to gain more attitude it is necessary for the plane to be pressurized. As the altitude
of the airplane increases so does the cabin altitude, but at a much slower rate due to the
operation of the pressurization system. The rate of increase is almost linear, although
once the airplane reaches an altitude of approximately 32000 feet the cabin altitude
begins to increase at a greater rate.

For the standard cruising height of about 40000 feet the altitude inside the aircraft is
around 8000 feet providing the pressurization system is operating properly. If there was
a problem with the system then the pressure would not behave according to the above
schedule and may even be quite unpredictable depending on the nature of the problem.
For the comfort of passengers cabin pressure must not be allowed change at too rapid a
rate. Rapid changes in pressure cause pockets of gas in the body to expand and contract.
As a result passengers can experience pain in ears, teeth and head. To prevent this, the
rate of climb of cabin pressure must be restricted to 5 m/s (1000 ft/min) and the rate of
descent restricted to 2.3 m/s (450 ft/min).

One very important point to note in relation to the pressurization of the cabin is the
need to keep the pressure difference at a minimum. While the health and safety of
passengers is one reason why the airplane cabin must be pressurized, it is also necessary
to maintain the structure of the plane. If the pressure inside the cabin of the plane was
very low compared to pressure outside of the airplane then a large pressure difference
would be present. If this scenario were to occur then the airplane structure would
collapse so there are pressure devices in place to prevent this taking place.

Superviser - O.1. Bogdanovych, associate proffesor
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EUROPE'S REGIONAL MARKET

Europe's regionals are opening new and longer routes, and developing their fleets
with larger jets and turboprops. Closer examination reveals they are consolidating and
being given more routes by the major affiliates. The result is that large orders for
regional jets will be placed in the near term.

European regional carriers have more freedom to operate unlimited numbers of large
regional jets than their US counterparts, making Europe the prime target for 70-100
regional jet sales. The most successful regional aircraft category in Europe in the next
10-20 years depends on the development of Europe's regional carriers.

Europe has a higher inherent cost base and worse congestion than the US, and so has
needs for larger aircraft to generate sufficiently low seat-mile costs. Europe has followed
the US in substituting turboprops with jets in many cases. There has also been extensive
route network development, with an increase in frequencies and aircraft size, and the
addition of new routes.

Secondary hubs have developed more extensively in recent years. Airports such as
Birmingham, UK have been used by secondary airlines to open new routes, that are
longer than traditional regional routes, with larger and faster regional jets and
turboprops. Continued growth and further development of new routes and hubs is
expected to see an increased demand for larger regional jets. It is also easier for
European airlines to transfer routes to regional carriers than in the US.

With the economic parameters, an analysis of the development of Europe's regional
carriers are developing, and their likely fleet requirements will provide an indication of
the aircraft sizes expected to be in demand. These are determined by the corporate
development of each carrier, as well as current fleet, age and future capacity
requirements in the short term.

However, airlines still have limited market access when flying to countries outside
the EU, and passengers therefore have less choice. International aviation has
traditionally been governed by bilateral agreements between individual countries which
have typically restricted the number of airlines and routes concerned as well as the
number of flights and the possible destinations.

To overcome these limitations, since 2005, the EU has been extending its aviation
policy beyond its borders. This policy is based on three pillars. First, the bilateral
agreements that are not in line with EU law, most importantly, the freedom of
establishment which derives from the EU Treaties need to be amended to ensure legal
certainty and to put all EU airlines on an equal footing for flights to countries outside the
EU. Second, the EU is working to develop a Common Aviation Area with neighboring
countries to the South, South-East and East of the EU. Third, the EU is negotiating
comprehensive agreements to integrate the EU aviation market with those of its key
international partners.

A study of short-term fleet developments of Europe's regional airlines has been
made. This indicates how fleets might develop.

Supervisor - A.LBogdanovych, associate professor
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ENGINE LEASING

In our time engine leasing is growing, and original equipment manufacturers have
expanded into the aftermarket to take advantage of expected continued growth. Lessors
with the most modern engines, ability to grow and offer a diverse range of services are
in the best position.

World’s fleet of western jetliner engines is more than 38000 units. It is supported by
more than 5000 spare engines. More than 1300 of these are provided by 14 engine
lessors. This number represents at least 20% of spare engine fleet, and the portion of
leased engines is expected to grow to as much as 50%.

Airlines of CIS (Community of Independent States) and Baltic countries in 2011-
2013 spent $ 160 million for short-term leasing of replacement engines to meet the
scheduled and unscheduled repairs of engines.

In the earliest years of development of the engine leasing market the original players
were companies who provided spare engines on short term leases in order to top up the
gap between the spare engines owned by the airlines and their peak demand for engines,
usually caused by unscheduled engine failures. But after that engine leasing market
developed and grew.

Today engine leasing can meet spare engine requirements through operating leases
ranging from 12 months to 10 years or more. Long-term leasing is generally used to
maximize operational flexibility, allowing airlines to focus capital on core operations.
Some lessors specialize in trading and short-term leases more, than in specialist leasing.
This is traditional role of small engine lessors.

Main reasons for increasing amount of leased engines:

- Growing worldwide commercial fleet.

- Increased use of leased aircraft.

- Increased capital costs for modern engines.

- Lessor’s obtaining more attractive financing than airlines.

- Better and more flexible capital management for airlines.

- Operators’ desire for more flexibility and more efficient use of working capital.

There five main engine lessors in the world, such as GE Engine Leasing, Pratt and
Whitney Engine Leasing, Rolls-Royce Leasing LTD, Shannon Engine Support,
International Aero Engines.

Original leasing manufacturers have increased their presence in the aftermarket in
the last years, both in the engine maintenance repair and overhaul business and in engine
leasing. The original equipment manufacturers have also concentrated their efforts on
the latest generation of engines. There are also independent lessors which compete with
original leasing manufacturers, by providing engines on short- and long-term leases.

Engine leasing can provide high returns, but requires significant investment and has
other barriers to entry. The largest barrier to entry in the leasing market of modern
technology engines is the high capital cost of the engines. For example, the average
engine value in Rolls-Royce Leasing LTD is almost $ 6 million.

That’s why engine leasing market is developed because it is economically profitable
and meets the modern requirements.

Supervisor — A.1. Bogdanovych, associate professor
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Diachenko D.O.
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LOW-SPEED REJECTED TAKE-OFF UPON ENGINE FAILURE

Training plays a vital role in emphasizing the importance of applying correct SOPs
and techniques. Airbus encourages operators to include low-speed rejected take-offs in
their recurrent training program if not already implemented. This should include
unexpected rejected take-offs well below V1 to ensure both pilots are seated in a
position where full rudder with full manual symmetric braking can be achieved.
Additionally, yearly line checks (or the equivalent of) should include an observation of
the correct seating position for all relevant phases of flight by the line-check captain.

Rejected take-offs are often considered in the context of V1, the decision speed,
otherwise called the critical engine failure speed. However, there are situations, at
speeds much lower than V1, when rejected take-offs can be quite challenging. These are
sudden engine failures at speeds when the rudder has not yet become effective for
maintaining directional control.

We consider an in-service event when an engine failure at about 60 kt resulted in a
lateral runway excursion.

The daylight incident involved an A300-600 taking off from a uniformly wet
runway, with patches of ice. As the aircraft was being aligned, the go-levers were
triggered and the auto-throttle was engaged in take-off mode. Both engines spooled up
symmetrically.

Within 12 seconds, engine one stalled. The thrust asymmetry caused the aircraft to
deviate to the left of the runway. Ground speed was less than 60 kt.

This in-service incident illustrates the challenges associated with containing the
sudden asymmetry resulting from engine failure during the first seconds of a take-off
acceleration. However, it is possible to maintain directional control by reacting
immediately and in a coordinated manner:

. Thrust levers are closed.

. All reversers are selected (even if designated as a master minimum equipment
list [MMEL] item).

. Apply up to full opposite rudder pedals until directional control is regained.

. Braking may be symmetrical or differential as needed to complement steering.

. Steering hand-wheels may be used when taxi speed is reached.

Being in a position to effectively respond implies that both pilots have adjusted their
seat such as to be in a position to simultaneously apply full rudder and full brakes on the
same side if required. Effective response also relies on crew training. Therefore Airbus
supports operators including rejected take-off scenarios in recurrent training. The engine
failure should be unexpected and introduced at a speed well below V1. Such scenarios
would address simultaneously the seat adjustment and the coordinated response to the
sudden asymmetry.

Supervisor — E.A. Sapelyuk, associate professor
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Dzhavadova A., Shuhayeva T.
National Aviation University, Kyiv

EXPERIMENTAL AIRCARFT EMERGENCY EXITS

"Emergency exit" is defined as a door that is only ever used in an emergency. The
number and type of exits on an aircraft is regulated through strict rules within the
industry. The goal of these regulations is to make possible the evacuation of an airliner's
designed maximum occupancy of passengers and crew within 90 seconds even if half of
the available exits are blocked..

But for experimental aircraft under emergency situation such kind of doors will be
not enough. For this purposes it is necessary to use some special emergency exits.

There are several tradition types of emergency exit:

- Bungee actuated emergency window

- Bungee actuated seat rail

- Ventral Exit

- Explosive windows

- Escape Hatch

- “Fast” opening door for pressurized situations

The main pros are possibility of using in a low height relatively to the land,
installation along the fuselage, more safety comparatively to the lateral doors.

The cons complicated design, high cost, it's complex in maintenance, possibility of
crew colliding with parts of tail unit.

Sometimes aviation government requirements are not enough for envelope opening
flight tests and extra safety devices may require structural changes. Sometimes extra
safety devices may not interfere with tests and its conformity.

Supervisor —Yutskevych S., associated professor
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300-SEAT WIDEBODIES

The MD-11, A330, A340 & 777 have similar seat capacities, but represent different
generations of technology. Maintenance is an element of cash operating costs where one
type can display an advantage over another. Airframe and component maintenance
charges of the four types are compared.

The A330-300/340-300, MD-11 and 777-200 have similar seat capacities and are
designed for similar missions. Some airlines operate mixed fleets of these types. The
long-term viability of each type depends on its performance and seat-mile costs, the
airframe and component maintenance costs of these aircraft are analysed and compared.

There are four main elements of total cost per flight hour (FH) for airframe and
component maintenance: line maintenance; base maintenance checks; heavy
components; and rotable and LRU components. Refurbishment of interiors is usually
included with base checks. Heavy components include wheels and brakes, landing gears,
auxiliary power unit and thrust reverser. Rotable and LRU components include items
that can be exchanged on the line or during line checks, and held in an inventory or pool.

Line checks greatly influence total maintenance cost per FH because of the large
number completed in a given period or maintenance check cycle. LRUs and rotables
also account for a high percentage of total maintenance cost.

The total airframe and component maintenance costs for the MD-11, A330, A340
and 777 are summarized. This shows the A330 and 777 in both medium-haul operations
of about 3,000FH per year and long-haul operations. The 777 in long-haul operations
has utilizations and FC lengths closer to the A340, while the A330 tends to have shorter
average FC times.

With the elements of maintenance described, the A330 and 777 have almost equal
costs per FH for all maintenance elements in their medium-haul capacities, despite the
A330 having higher line and base maintenance costs. The A330 makes up for this
disadvantage with lower LRU and brake related costs. The 777's main disadvantage is
its high LRU costs, since components are expensive. The 777, however, has a higher
seat capacity than the A330.

The MD-11's older technology is clearly illustrated against the A330, A340 and 777.
This is particularly the case in base maintenance expenditure. The MD-11 overcomes
this disadvantage through lower LRU-related costs, which is explained by its
components being cheaper than the A330/340 and 777.

The 777 outperforms all the other types through its efficiency of low line and base
inputs. This is mainly accounted for by low ratios of non-routine maintenance. This will
be the most important factor with age, since other costs will not increase as much.

The 777 is therefore likely to widen the gap with its competitors as aircraft age and
non-routine ratios rise. The 777's line and base maintenance inputs are expected to
increase as fast as the three other aircraft.

Supervisor - A.L.Bogdanovych, associate professor
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GENERAL QUESTIONS OF DESTRUCTION OF METALS
AND THEIR CAUSES

Metals and alloys are widely used in aviation. Metals have useful properties
including strength, ductility, high melting points, thermal and electrical conductivity,
and toughness. From the periodic table, it can be seen that a large number of the
elements are classified as being a metal. Most popular metallic materials nowadays are
iron, aluminum, nickel and titanium.

However, due to imperfect rules and design errors, poor quality of manufacture
works and assembling of structures in the construction appear the deflection from the
design size, shape and quality of the above permissible limits. Imperfections of
construction, which appear during manufacture and assembling, are called defects. They
arise and evolve over time and depend on the age and intensity of impacts.

Classification of the defects :

* Structural.

* Production - technological: melting and casting. metal compounds, thermal and
electro chemical treatment.

* Operating : cracks, corrosion, surface damage by contact interactions.

* Storage.

The most common type of fracture of metals in aircraft is the fatigue metals . Metal
fatigue occurs after the cracks formation in the metal. One theory of fatigue fracture is
considered a theory based on the diffusion mechanism of destruction. Accordingly to
this theory of the formation and proliferation of fatigue cracks is called movement or
diffusion of vacancies , and the mechanism is called a diffusion mechanism for the
formation and proliferation of fatigue cracks .

In the cyclic strength of metals can affect the availability of the stress in the metal
for various reasons , the composition and structure of the metal surface roughness ,
environment , temperature, surface treatment.

Corrosion damage to aircraft parts are fairly common and unsafe . Intensive
corrosion develops under the action of moist environment and the content of chemically
active substances.

Scientific supervisor — Yakobchuk O. Y. , senior teacher
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Nosatyy S.S.
National Aviation University, Kyiv

USING OF CARRIER FAN-SPRINKLERS IN NATIONAL ECONOMY

Ventilation of a carrier is a process of removing from carrier gas and dust hazards
using natural or artificially generated air flow.

It is very important process in mining spheres, because employers works in hard
conditions, one of which is that air is polluted by different dust particles. For cleaning of
air carrier ventilator HK-12-KB was manufactured and is used.

On the basis of powerful turboprop engines NK-12MV were developed turbofan
sprinklers NK-12kV-1M, using which systems have been created in the atmosphere
year-round dust-gas-suppression. Creating these systems allowed us to solve important
scientific and technical challenge - the normalization of atmospheric composition
quarries at subzero temperatures.

In modernized variant of fan HK-12KB-1M prop-motor part placed in shaped and
acoustically processed case, applied advanced gas-deducing and hydraulic nozzles , and
also a system which allows to change steam location of fan in career space by given
program.

It was set experimentally that the source of noise of low and middle frequency is the
air screw , and of high frequency — compressor and jet steam. Thus by modernization of
fan acoustic processing of case, damper of noise of jet exhaust and active silencer was
provided.

Case represents welded construction with inner and outer walls from list steel. Inner
wall was perforated , space between walls was filled by sound-damping material, for
example by semi grid polyurethane foam I1ITH-225. To decrease vibrations outer wall of
case covered by vibro-damping polishing.

Estimated value of reduction of sound power is equal to 16,6 dB.

For decreasing of the level of the sound intensity in the line of high frequency range
on section of jet nozzle installed damper having 6 corrugations with penetration in
steam on 1/3 of the radius.

For more effective decreasing of noise level, which generated by air screws, fan
stocked by device for water pulverization in front of the air screws. In result of this in
front of the air screw and behind of it on the way of sound waves distribution is formed
a riddle from water drops. Pulverized particles of water sucking by steam of air screw
in case , where next its fragmentation and intensive evaporation happen. It leads to
forming in zone of case increased humidity , which also helps to decrease sound
intensity level generated by air screws and engine to 2-3 dB.

Scientific director — I1..Gvozdetskyy, d.t.s., professor
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Shyian O.V.
National Aviation University, Kyiv

GENERAL QUESTIONS OF AIRCRAFT
ENGINES COMPRESSORS REPAIR

Basic processes of wear of compressor parts consist of wear during friction, damage
flowing part of extraneous objects, fatigue accumulation, erosion and corrosion.

During repair surface defects are removed, are restored the sizes, shape, relative
position of the surfaces of details. They are frenched scurf of corrosion, risks, teasers,
nicks, cold-hardening. Peeled places are polished and exposed anticorrosive treatment.

Form of thin-walled parts is restored by straightening. Form and dimensions of
centering and landing surface of discs, shafts, permissible palpation of end and bearing
surfaces are achieved by machining and coating.

Analysis of a condition of the contact surfaces after a certain operating time shows
that wear can reach 1 mm or more. To restore contact surfaces of bandage shelves apply
new designed composite material BTH-1, which consists of solid particles of tungsten
carbide and titanium-based solder BIIp16 as a binder.

Damages of the rotor blades of LPC and HPC are removed by mechanical means.

Hull repair differs by significant amount of processing nodes. This is due to the
large number of permanent joints (welded, riveted), compounds with a tightness, as well
as positioning on a housing of the attachment box drive system and other mechanisms.
By means of processing nodes involves the exchange of sleeves recovery of holes. The
process of replacing sleeves includes operation on excision of defective sleeves,
preparing the seating surfaces, pressing in new sleeves and their treatment after fitting.

Restoration of fitting is done by joint unfolding of holes in the disks 7 ... 9th stages,
labyrinth of 9th stage and shaft of the HPC on the next repair size and staging of repair
pins.

Damage of the compressor blades of GTE during operation by foreign objects is a
major cause of early withdrawal of a large number of engines.

The reasons damage of the blades is suction from the coating of runway small stones
and sand, and also entering during the flight of birds, ice.

Most often getting into GTE of foreign objects caused by vortex suction cover them
with airfields.

Analysis of damage of aircraft parts, not restored at the moment due to lack of
methods for their recovery, showed that about 70% of their total account details to
surface damage depth of 0.4-2.0 mm, most of which are not fulfilled its resource and are
rejected due to wear.

Scientific supervisor — Yakobchuk O.Y., Senior Teacher
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INTERNAL COMBUSTION ENGINES
WITH VARIABLE PRESSURE RATIO

Using fuels with different characteristics, qualities, manufacturers, and therefore
with different physical properties, for gasoline internal combustion engines is needed to
manage the process of combustion of fuel-air mixture.

There are two ways to reduce knocking in the working cylinders of the engine.

The first method, traditional, is to use on old cars with an old contact ignition -
octane-corrector, and on new - ECU engines, work is reduced to increase or decrease the
ignition timing. This method allows you to control the combustion process within a
narrow range and allows the use of fuel with a slight difference of quality indicators.

The second method - usage of the internal combustion engine with a variable
pressure ratio. Design have possibility to change the volume of combustion chamber and
can operate at any fuel, that becomes actual on the fuel crisis.

Many world automakers develop engines with variable pressure ratio. Greatest
interest are present the engines developed by SAAB (Sweden) and MCE-5
Development (France).

In the five-cylinder engine SAAB developing in 2000 year is used combined
cylinder head with the cylinder liners. The combined unit (bloc) is fixed on one side of
the shaft, the other interacts with the crank mechanism. Crank mechanism provides a
combined offset crank head on the vertical axis on 4°, thus achieving the change in the
degree of compression in the range from 8:1 to 14:1. The nominal value of the pressure
ratio is supported by engine control system according to the load (maximum load -
minimum pressure ratio; minimum load - maximum pressure ratio).

More modern development (2010 year) is a 4-cylinder engine MCE-5 Development
1.5 liter. Beside the system of variable pressure ratio, engine is equipped with other
advanced systems - direct injection and variable phases of gas distribution.

The engine design provides an independent change in the stroke of each cylinder.
Gear sector, acting as a rocker, on one side interacts with the operating piston, on the
other - with the control piston. The rocker by arm is connected to the engine crankshaft.

A gear sector is moved by the control piston, which work as hydro-cylinder. The
volume above the piston is filled by oil, the volume of which is regulated by a valve.
Moving of sector provides a change of top dead center position of the piston, thus
achieving the change in volume of the combustion chamber. Accordingly, the pressure
ratio varies from 7:1 to 20:1.

Scientific supervisor — V. V. Tokaruk, Assistant
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CYYACHI ®I3HYHI TEXHOJIOTTI
VK 602.4:620.3(043.2)

I'y0cbka 51.B.
Hayionanvnuii asiayitinuil ynisepcumem, Kuis

HOBI TEXHOJIOTI'TI 1711 KOHTPOJIIO
3MIH BIOHAHOCHUCTEM CITKIBKHA

IIpencraBnena TexHodoOris peecTpamii 300pakeHHS 1 KOHTPOIIO  3MiHH
0i0HAHOCHCTEM OYHOTO J[HA B PEXHMI peaJbHOro 4Yacy , sika 0a3yeTbcsi Ha KOHLTIT
HENpsSMOTO TPOCBiYyBaHHS ( TpaHCULIIOMIHALIl ) OYHOro JHA depe3 CKIepy ,
0i0TKAaHMHHM 1 CepeJOBHIIA, IPUIICTIII 10 CKJICPH 3 BUKOPUCTAHHAM €JIEKTPOMAarHiTHOro
BUIPOMIHIOBAHHS, WLIO MOTpamuisie B 00JacTh IMEPEeKpUBAHHS BiKHA MPO30POCTi
6iotkanuH ( 0,6 - 1,5 MKM) 1 30HH TPO30POCTi ONTHYHUX cepemoBum] oka ( 0,4 - 1,1
MKM). Y cepii exciepumenTansHux npunaais [PIC ( IM® HAHY) odransmockomniuae
JIOCIIIKEHHS IIPOBOAUTECS Y BiIOMTOMY BHITPOMIHIOBaHHI iH(padepBOHOTO 1 BUIUMOTO
niamasony ax 10 1200 HM ( He momsipu3oBaHe abo MOJIIPU30BAHOMY ) i3 3aCTOCYBaHHIM
SK TPaauIiiHUX METOJIB OCBITICHHS OYHOTO JHA , TaK i 3 BHKOPHUCTaHHSIM HaOOpy
OpHTIHAIBHUX MPUCTPOIB , SIKI peani3yroTh METOJ HENpsSMOIo OCBITJICHHS OYHOTO JHa
4yepe3 cKiepy 1 IIKipHI MOKpUBM MpWIerti 10 ckiepu . [laHa TEXHONOTis I03BOJIsIE
BUSIBIISITA 1 KOHTPOJIIOBATH paHHI 3MiHM OGIOHAHOCHCTEM OYHOTO THA 3MiHM B MIapi
MrMEHTHOTO EIITENII0 CITKIBKH B PEXHMI peabHOTO 4Yacy , SKi HEe BH3HAYAIOThCA 32
JIOTIOMOT OO 1HIITUX METOJIB.

Mertoxn Moxe OyTH BUKOPUCTaHUH B paHHIH I KOMIDIEKCHIH TiarHOCTHIII TIrMEHTHHX
MyXJMH Ta aHOMAaJii HirMeHTarii O4HOro JHA , DO3BOJISIE Bi3yali3yBaTW IyXJIWHH ,
MIPUXOBaHI MijJl CEpO3HUM BiIIAPYBaHHSAM CiTKIBKM 0€3 KOHTpacTyBaHHs CyIuH. MeTon
MOXKE 3aCTOCOBYBATHCS JUIsi KOMIUIEKCHOI MIarHOCTHKH JiabeTHyHOI peTHHomnarii ,
OCKIJIbKMA JIa€ MOXJIMBICTh BHSIBUTH [ia0C€THYHI TPOSBH 1 MPOBECTH JUHAMIYHE
CIIOCTEPEeKEHHs MAaTOJOTIYHMX 3MiH Ha OYHOMY JHI B mpoleci JikyBaHHs 0e3
IIOJATKOBOTO BBEACHHS SKOi-HEOYIb KOHTPACTHOI PEYOBHHH (B T.4. i 0€3 3acTOCYBaHHS
3aco0iB Ui PO3MIMpPEHHs 3iHWLI) . B mioMy ciig 3a3HaYMTH , MO MPEICTABICHUI
METO]] AIarHOCTUKH BHYTPIIIHIX 000JIOHOK OKa MPOCTHH , HeIHBa3UBHMUIT (6e3 BBEAEHHS
crierianbHUX OapBHUKIB 1 momiHOodopiB ) . IIpoBoaNTHECS MOAANIBIIE BUBYEHHS HOBHX
MOXKJIMBOCTEH METO/y 1 BHPOBA/UKEHHS HOT0 B IPAKTHUKY.

Hayrosuii kepisnux - 1.B.[lniomo, 0-p ¢iz.-mam. nayx
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VIIK 539.2(043.2)

'€abuona JI.B., “Kap6iscoxnii B.JL.
! Hayionanwmuii agiayiiinuii ynisepcumen.
Inemumym memanogpizuxu in. I' B. Kypoomosa HAH Yxpainu

MOP®OJIOTI'TYHI OCOBJIMBOCTI IPOLECY ®OPMYBAHHS
HAHOPEJIBE®Y 30JI0TA HA ITIOBEPXHI KPEMHIIO

Pesynbratu mocmimkeHs MPOLECiB YTBOPEHHS HAHOCTPYKTYP 13 aTOMiB METajiB Ha
aTOMapHO-YHCTHX MOBEPXHSAX € HAJ3BHYAlHO BAKIMBHMH JUII  PO3BUTKY
HAHOEJIEKTPOHIKY Ta CTBOPEHHS HyJIb- OJIHO- Ta ABOMIPHUX HAHOCTPYKTYP. Y TBOPEHHS
HAaHOOCTPIBIIB MeTaly Ha MOHOKPUCTQJIIYHIM ITOBEPXHI HAMiBIPOBiJIHHKA 3HAYHOIO
MIpOI0 3aJICKUTh BiJl BIACTHBOCTEH MOBEpXHI MmiAKIaaku. Tak, HampUKIa,
pexoHcTpyioBaHa moBepxHs MoHokpuctany Si (111) cyTTeBO BIUTMBa€e Ha MOJOKEHHS
OKpEeMHX aTOMiB Ha IMOYaTKOBOMY €Talli OCa/KeHHs i Ha MOP(OJIOTril0 HAHOOCTPIBLIB
305I0Ta B IijioMy. MeTofaMH BHCOKOPO3AIIbHOI CKaHYIOUOi TYHENbHOI MiKpOCKOTIii
IOCHIPKEHO MOpQoJoriyni  ocoOmmBocTi  (GopMyBaHHA HaHOpenbedy 3070Ta Ha
moBepxHi MOHOKpUcTay KpeMmHiro (Si (111) Si (110)) mpu TepMiYHOMY BHIIApPOBYBAHHI.
3agikcoBano, mo y Bumaaky Si (111) 30710TO yTBOpIOE CaMOBIOPSIOYEHI
reKcaroHaJIbHO-TIpaMilalibHi HAHOCTPYKTYPH, IO HOCATH (pakTanbHuil xapakrep. Lli
HAHOCTPYKTYPHU CKJIAAIOThCS 3 MOHOAQTOMHHMX IUIOIIHH, IO 3MIIIeH] BiTHOCHO MOYaTKy
pocty monepeaHbol muiomuHM Ha 3 HM. Y Bumaaky x Si (110) Oyno BusBieHO
(bopMyBaHHS JIHIIE T'€KCArOHAIbHO-MIpaMidalbHUX YTBOpeHb. HaHeceHHs 3010Ta Ha
MOBEpXHi mmacTuH MoHOKpuctany kpemuio Si (111) Si (110) mpoBoauaocs MeTomoM
TEpMIYHOTO HamWieHHsA. Ilicns HamWIeHHS 30JI0TA HA MOBEPXHIO IUIACTUHU
MOHOKPHCTATy KPEMHIi0 OyJI0 OTPHMaHO 3HIMKH JaHAmAa(Ty MOBEPXHIi 3a JOIIOMOTOIO0
TYHEJIBHOTO MiKpOCKoIa. BusiBIIeHO, 110 TeKCaroHalbHO MipaMilalibHI YTBOPEHHS Ha
MOBEPXHI 3pa3ka MajM pi3Hy BHCTY 1 IUIONIy BEPXHHOI IDIOIIAJKH, CEpeJHS BHCOTA
Takux yTBOpeHb ckimamana 0.5 mM. IlBuAKiCTE POCTY HAHOOCTPIBIIB 30J0Ta Ha
MOBEpXHI MOHOKPHCTay KPEMHII0 3aleXHTh BiJ IOTOKY pEYOBMHH (30J0Ta) Ha
MOBEPXHIO. 3a MEBHOTO TOTOKY 30JI0Ta YTBOPIOIOTHCS HAHOCTPYKTYPHU 3 JIyXKe HiTKMMHU
TEOMETPHYHO TNPABHIBHUMH MeEXaMH. SIKiCTb YTBOPEHHMX CTPYKTYp 3aJeXHUTh Bif
3B’3Ky MDK IOCTIHHHMH DPEIIiTKM Marepiaiy i miaknankd. Yum Oinblne Hey3ropkeHi
MOCTiifHI PEUIiTKH, THM MEHIIe TOBIIMHA Oe3nedexTHol cTpykTypu. Tak y Bumanky Si
(111) 3omoTo yTBOpIOE MipaMiZaNbHO-TEKCArOHAJIBHI CTPYKTYpH  (DpaKTaabHOTO
xapaktepy, Tomi sk y Bumagky Si (110) crmocrepiraroTeCs JHIIE MOHOIIAPOBI
reKcaroHajbHi yTBOpeHHs. Lle MOSCHIOETBCS THUM, IO Y BHIAAKY MOHOKpHUCTalmy Si
(111) cumetpist pekOHCTpYiOBaHOI TOBEPXHiI i HAaHOYTBOPEHH 30JI0TA CIIBMAAAIOTH,
MeXaHi3MH (OPMYBaHHS TaKUM YHMHOM IiJCHIIOIOTH OJHE OJHOTO, SK HACIIIOK Ha
noBepxHi (OPMYIOThCS TeKCarOHaTbHO-IIpaMiflaibHi ~ OCTPIBKOBI YTBOpEHHS. A y
BHMaKy MOHOKpucTany Si (111) cocrepiraroTbesi MOHOIIAPOBI YTBOPEHHS.

Hayxosuil kepisnux — B.JI. Kapbiscvkuil, 0-p ¢iz.-mam. HayK
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JIi .M.
Hayionanvuuii asiayitinuil ynisepcumem, Kuis

E®EKTUBHICTb HEJIIHIMHUX MEXAHI3MIB AII-KOHBEPCIi ¥
BJINKHBbOMY IOJII INTABMOHHOI'O HAHOJIASEPY

B ocraHHEe necATWIITTS BpaXaloUMX YCIIXiB y HAHOTEXHOJOTISX 3100yB HOBHI
HanpsM — HaHOIUIa3MOHiKa. Y Ti OCHOBI 3aKJIaJE€HO PsA YHIKaJIbHHX OCOOIMBOCTEH
B3aeMOZii CBiTNIa 3 TakMMH METAIIYHMMH HAaHOOO €KTaMM, $K HaHOYACTHUHKH,
HaHOIUTIBKU. B mepury uepry nie 3B’s13aHO 3 Tak 3BaHMMH IUIa3MOHHUMHU PE30HAHCAMU
X HaHOTiA. CyTh LIbOTO SIBUILA NOJISATAE Y TOMY, IO MiJ Ji€l0 eIKOoi CBITJIOBOI XBHII
BiZIOyBa€ThCSl KOTEPEHTHA pac Kauka eJIEeKTPOHIB Mertamy. IIpy LbOMy MOXIJIHBE
OaraTokpaTHE TIOCHJICHHS PO3CIsHOI CBITIIOBOI XBHIII 01t HaHOOO ekTa. [Tpupona mporo
MTOCWJICHHS TIOJISITAE Y TOMY, IO Majaroue i po3CisiHI MO KOTePEeHTHI 1 OJIN3 HaHOTII
CTBOPIOIOTECSI TaK 3BaHI «rapsidi TOUKM» - 00NacTi, A€ iX aMIDNTYIW JOMAIOTHCS.
Po3mipn mux oGmacteil mopsiika po3MipiB MeTaTiYHMX HAHOYACTHH. TakuM YHHOM,
BiZIOyBaeThCsl e(EKTUBHE IEPETBOPEHHS EHepril HIMPOKOro IaJaloyuoro CBITIOBOTO
IMyyka B IHTEHCHUBHE OJIVDKHE II0Jle HAHOYACTHHKH. 30BHI I CIPHUHAMAEThCSA SIK
epexTHBHE (OKYCYyBaHHS JAJbHBOTO TIIOJS TAJAal0oyoro Iy4ka y OJIMDKHE ToJie
HAHOYaCTHHKH. [TOMilaloun peYOBHHM 3 HENIHIHHMMM ONTHYHMMM BJIACTHBOCTSAMHM B
007acTh UX TOYOK, SIKI MAlOTh PO3MipH B HaHOJIaNa30Hi, MOXKHA OYiKyBaTH 3HAYHOTO
BHTpaIly y IIBHAKOCTAX IPOTIKaHHS XapakTePHUX €JIIEMEHTApHHUX paTiamidHuX 1
0e3BUIIPOMIHIOBAJIBHIX IIPOLECIB Y PI3HUX KBAaHTOBUX CHUCTEMax SIK aTOMH, MOJIEKYIIH,
KBaHTOBI TOYKH 1 T.1. [Ipraomy mocmmoBati abo mocnabioBaTé BipoTigHOCTI THX 49X
IHIIMX MeXaHi3MiB B3a€eMOJil MOXKHA HANpaBJICHUM YHHOM. B sKOCTI XapakTepHOTro
NPUKIALY PpO3TIISIIAETHCS YIPaBIiHHS ©(QEKTHBHICTIO HENHIHHOTO MepeTBOPEHHS
Ja3epHOTO BUIPOMIHIOBAHHS 32 PAaXyHOK al-KOHBEPCii y TaK 3BaHHX AHTHCTOKCOBHX
aroMiHOMopdax, ski momimeno Oias MeramiuHMX HaHo4dacTHH. KOHKpeTHa 3amada
rmoJisirana y BHUBOAI IIBUAKICHHX PIBHAHBb JJIsI TEPETBOPEHHS YacTOTH BepX (Tak
PpO3MU(POBYETHCS TEPMIH all-KOHBEPCis) U1l TBEPAOrO PO3YHHY TPHOXBAJICHTOTO 10HY
ep6is. OnTmMmizamiss OUX pIBHAHb JO3BOJMIA OTPHMATH TEOPETHUYHY 3aIeXHICTh
MOTYKHOCTI TIepeTBOpeHHs majgarodoro IK-BUNpOMIHIOBaHHS Yy BHIIPOMIHIOBAaHHS
BUJIMMOTO Jliania30Hy: 3eJeHe, 3 JOBKUHO XBUIi 550 HM, i YepBOHE 3 JJOBXKUHOO XBHJII
660 HM.

SIkicHO mpoaHasTi30BaHUil BUMAI0K, KOJIH PEasli30BaHO PEXUM IUIa3MOHHOTO Jla3epy.
Po3rasaaeTbesi MOXIIMBE 3aCTOCYBAHHS JOCTIIKEHHX e(EeKTiB B ONTHYHMUX 3aXUCHHX
TEXHOJIOT1fX.

Hayxosuil kepienux — B./l. Ilagnux, 0-p ¢iz.-mam. Hayk, npogecop
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VK 536.24:004.942 (043.2)
JIi AM. , Xwmias JLLIL.
Hayionanvnuii asiayitinuii ynieepcumem, Kuig

KOMIT'FOTEPHE MOJEJIOBAHHS TEYIi TA CYMIILIOYTBOPEHHSI
B HUJIIHAPUYHOMY CTABIUII3BATOPHOMY ITAJIBHUKY

Jlo BaxiIMBUX CcHOCOOIB MiABUINEHHS €(QEKTHBHOCTI CHAIIOBAHHS IajlHBa Yy
cTabimi3aTopax MaJIbHUKOBHX IPHCTPOSX BIMHOCHTHCSA iHTeHCH(iKamis iX pobounx
nporeciB. B Mexxax maHoOi poOOTH PO3IIISAAIOTECS MOJMKIIMBOCTI BUKOPHCTAHHS TaKHX
MeToAiB iHTeHcu(ikawii, K 3MilIEHHs Micui TMojadi rasy B IMHMOMHY MalbHUKA Ta
3aCTOCYBaHHs HIMIOBHX ITOPOKHHWH. BKazaHi MOXIHMBOCTI OCHIIKYIOTHECS CTOCOBHO
ITIHAPHYHOTO MaJbHUKOBOTO IPUCTPOIO CTAa0UII3aTOPHOTO THIY 3 II0JaBaHHIM
MaJMBa Yepe3 CUCTEMY OTBOPIB Ha OIYHHMX MOBEPXHSAX CTAOLII3aTOPIB B 3HOCSUHIA MOTIK
OKHCHUKA. BuOip [1aHOro NambHUKOBOTO MPUCTPOI0 SAK O00’€KTy JOCIHiIKEHb,
3yMOBJICHUH 3POCTAIOYUMHU MOTpeOaMHM CHEPreTHYHOI NMPAKTUKH Y 3aCTOCYBaHHI LHX
NIPUCTPOIB, c(Hheporo BIIPOBAIIKEHHS SIKMX € BOTHETEXHIYHI 00’ €KTH Maoi HOTY>KHOCTI.

UYucnoBi pmocmipkeHHs OasyBaymcs Ha BHKopucTaHHI RANS  migxomy mo
MOJIEJTIOBAaHHS TypOyJIEHTHHX MOTOKIB.

3rifHO 3 JaHMMH MaTeMaTUYHOTO MOJENIOBAHHS 3aCTOCYBAaHHS — HilIeBOI
MMOPOKHUHHU TPUBOIUTH 10 CYTTE€BOI 3MIHU MOJIB iHTEHCHBHOCTI TypOYJIEHTHOCTI B
MAJbHUKY SIK y SKICHOMYy, TaKk 1 KUIbKICHOMY BIJZHOIIEHHI. 3a HAasBHOCTI HImIi
IHTEHCUBHICTh TYpOYJIEHTHOCTI MOTOKY 30UIBIIYETHCS, HpPUYOMYy B Micusax i
MaKCHMaJbHHUX 3Ha4eHb MOKE NEPEBHIIYBATH BiMNOBIHI BEJIMYMHU Y pa3i BiCyTHOCTI
Hiln Maibke BABiWi. 30Ha HaWOUIBPIIOrO BIUIMBY HIilNl Ha TypOyJi3amifo MOTOKY
JIOKaJIi3Y€THCS MOOIM3Y MicId il po3TallyBaHHS, IO € BaXIIMBUAM JUIS 3aiiMaHHs MTaJHBa
Ta crabinizauii nomym’s. Brpatu THCKY, OB s13aHi 3 HAsBHICTIO KiTbLIEBOI IPSIMOKYTHOI
Hilll, € He3HaYHUMHU 1 JUIT yMOB, SIKi PO3IJISOAIOTBhCS, HE IMEpeBHINYIOTH 6% Bif
3arajJbHOI BTPaTH TUCKY B MAJTbHUKY 32 BiICYTHOCTI HillIi.

SIK cBimYaTh pe3ynbTaTH KOMIT FOTEPHOTO MOJEIFOBAHHS, MPH HOPIBHSIHO BEIMKHX
3HAUeHHSX BiACTaHi L; MiX 3pHBHOIO KPOMKOIO CTabimizaTopa i ra3ornomaBIbHUMU
OTBOpaMHM y IIONEPEYHOMY Hepepi3i, II0 MNPOXOAWUTh dYepe3 3pHBHY KPOMKY
cTabimizaTopa, BeJIMKA YacTHHA CyMillli MaJpHOTO 1 OKHMCHHKAa 3HAXOAWUTHCS B
KOHIIEHTpaLifHUX MeXax 3amajieHHs. | juiie no6ian3y 30BHIMIHBOI CTIHKM KaHATy Mae
MiCIle MiIBUIICHUI BMICT TOBITPs. 3a IIMX YMOB MOXJIMBA IHTEHCH(IKAIs Tporecy
TOpiHHSA 1 peai3alis MexXaHi3My CHaJIIOBaHHS Onu3pKoro o KiHerwyHoro. I[lpum
MEHIINX 3HAYEHHSIX L| 3HAUHy IEHTPaIbHy YaCTHHY BKA3aHOTO Iepepisy 3aiiMae cymimn
3 MiJIBUILCHNM BMICTOM rasy a0o OkHcHHKA. [Ipy 1IbOMy MeXaHi3M CIaJIFOBAaHHS MajIuBa
Oyzne HaOyBaTH XapaKTEPUCTHKH MEHII iHTEHCHUBHOTO AU(Y31HHOTO TOPiHHSA.

TakuMm 4MHOM, B yMOBax, IO PO3IJLNAIOTHCS, CYTTEBAa IHTEHCH(IKAIS HpoIeciB
TOPIHHA MOXIIMBA 32 PaxyHOK 3aCTOCYBaHHS HINIOBHX IOPOXXHHUH Ta PO3MilllCHHS
ra3onoJaBajJbHUX OTBOPIB HA HOPIBHAHO 3HAYHUX BIACTAHIX BIAHOCHO 3pUBHOI KPOMKH
crabimizaTopa.

Hayxosuii kepisnux — H.M. @ianxo,un.-xop. HAH Yxpainu, 0-p mexu. nayx,
npoghecop
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Meabnuk I1.M.
Hayionanvuuii asiayitinuil yniseepcumem, Kuis

AEPOJIMHAMIKA IAJIBHOI'O TA OKUCHUKA B EIIEJTOHOBAHIM
PEINITHI CTABIJII3ATOPIB IIOJIY’MS

3acToCcyBaHHSI EIIEIOHOBAHUX PEIIITOK CTaOLTi3aToOpiB MONYyM’st € OXHHM i3
e(eKTHBHUX CHOCOOIB BIUIMBY Ha HPOTIKaHHA pPOOOYMX IIPOLECIB B MaJbHUKOBHX
npucTposix crabimizatopHoro Ttumy. OcoONMBY MHiKaBiCTh MPENCTaBISE  PO3IIS]
CHTYallii, KOJM BKa3aHe elIeJOHyBaHHs BUKOPUCTOBYETHCS JUIs 3a0e3MeYeHHs BiTHOCHO
KOpPOTKOTO (haKesa MpH TOPiHHS.

Jlana po6oTa mpucBSYE€Ha YUCETBHOMY JOCIIIKEHHIO CTPYKTYpH Tedil MaJbHOro Ta
OKHCHHUKA TIPH EIIeIOHOBAHOMY PO3TAallyBaHHS CTaOUII3aTOpiB MONyM sl U CHTYyaIlil
mogadi rasy BIPOBA/DKCHHSM Y TIOBITPSHHMH TOTIK 4Yepe3 CHCTEMY OTBODIB,
pO3TanIoBaHNX Ha OOKOBUX ITOBEPXHSX cTabiTizaTopiB.

OcoOiuKy yBary B poOOTI NPHIUIETHCS aHANI3y pPE3yJbTaTiB MaTeMaTHYHOTO
MO/ICITIOBaHHS, 110 BiMOBiIa€ yMOBaM HasBHOCTI Ta BiICYTHOCTI CTPYHHOI moiadi rasy.

3rifHO 10 JaHMX OOYMCIIOBAILHUX EKCIIEPUMEHTIB CTpyHHa TMojada rasy
00yMOBIIIOE 3HAYHY TPUBHMIpPHICTH Teuil Ta, BiAMOBIAHO, 11 OIIBLI CKIAAHHUI XapakTep
Buinomy. 1o crocyeThest 30H HUPKYJISILIT y GIMKHBOMY CITiZIi 32 CTabini3aTopoOM, TO TYT
T 000X PO3TJISIHYTHX BUIAJKIB KAPTHHHU Tedii y SKICHOMY BiIHOIIEHHI BUSBIAIOTHCS
nyxe momiOHmmu. OpHAaK, KUTBKICHI XapaKTePHCTHKH Tedii B LIUX 30HAX MOXYTh
TIOMITHO Bifpi3HATHCE. [IpH HasBHOCTiCTpYIHOI mojadi ra3y B OCHOBHIHM 4acTHHI 30H
peUUpKyJALil  30LIBIIyeThCS  CTYMIHB — pO3piKeHHsA. BimmosimHo 10  1pOTO
3MEHIIYIOTBCS JOBXHHU 30H 3BOPOTHIX TOKIB L M 30UIBLIYIOTECS MaKCHMalbHi
MWBUAKOCTI Uy, v TaHUX 30HAX. Bkazauuii epeKT 3MiHM BeNUIUHU L, Ta U,y Y 3B 53Ky
3 CTPYHHOIO MOAAYEIO ra3y MPOSBISIETHCS Y SO OUIBIIIN Mipi AJIsI 3MIiIIEHOTO BHU3 O
MOTOKY cTabinizaTopa.

Pe3ynbTaTé MaTeMaTHYHOTO MOJEIIOBAHHS, CBIA4aTh PO Te, IO B YMOBax, IO
PO3TIANAIOTECS, TPH HASBHOCTI CTPYHWHOI IMofadi rasy, KapTHHA Tedii y ONIKHbOMY
CITifl 3a 3MIIIEHHM BBEpX IO MOTOKY CTa0lIi3aTOPOM EIIEJIOHOBAHOI PEIIiTKU Ta IpH
BIZICyTHOCTY eIIEJIOHYBAaHHS BHSBISIETHCS MyKe ONM3BKOIO SIK B SKICHOMY, Tak i B
KUTBKICHOMY BigHOIICHHI. MaOyTh, 11 TOSCHIOETHCS THUM, IO TPH EIICIIOHOBAHOMY
po3TanryBaHHI cTabini3aTopiB cTpyi ra3y HEMOB €KpaHyIOTh TiJpPOJVMHAMIYHUI BIUIMB
cTabiyi3aTopa 3MilIEHOr0 BHHU3 MO MOTOKY. TakuM YMHOM, TYT CIIOCTEPIraeThes eeKT
BiZIHOCHOT JIOKaJTi3awii BIUIUBY 0COOIMBOCTEH Teuil mo6M3y 3MIIEHOr0 BHU3 MO TIOTOKY
cTabinmi3aTopa Ha XapaKTepPUCTUKH Tedil B 32 KOPMOBIi 30HI crabimizaTopa 3MileHOro
BBEPX I10 MOTOKY.

Hayxosuii kepisnux — H.M. @ianxo,un.-xop. HAH Yxpainu, 0-p mexu. nayx,
npoghecop
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Canpomipebkuii J1.1O.
Hayionanvnui agiayitinui ynieepcumem, Kuis

CTPYKTYPA I XIMIYHA HEOJJHOPIJHICTb JE®OPMOBAHUX
BUCOKOEHTPONIMHUX CIJIABIB

HemonaBHO po3pobineHi BucokoentpomiiiHi cmmaBun (BEC) sBnseTbecss HOBHM
KJIaCOM CIUIaBiB SIKi 3a3BMYail MICTATH HE MEHIIE 5 €JeMEHTIB, IPU IIbOMY aTOMHa
KOHIICHTpAIIisl KO)KHOTO €JIEMEHTA MIOBHHHA 3HAXOJUTUCH B Mexkax Bif 5 10 35%. BECu
JIEMOHCTPYIOTh ~ XOPOIIi  BIIACTUBOCTI 1 TIOKa3ylOTh BEJIMKHH MOTEHIAN IS
NiTakoOyAyBaHHS Ta IH)KCHEPHHX NPOrpaM 3Ba)KalouW Ha IXHI BIACTHBOCTI TBEPAOCTI,
3HOCOCTIHKOCTI, KOPO31HHOT CTIMKOCTI i BHCOKY TeMIepaTypHY CTaOlIbHICTb.

Bynu BuBuYeHi cTpykTypa i XiMmiyHa HeomgHopinHicts BEC micns piBHOKaHaIBHOTO
kyroBoro mpecyBanHs (PKKIT) ta mpoxatku. Hdebopmamis TiyZrysNbyHfyeTa;s Ta
ekBiaromuoro cruiaBy CrMnFeCoNi BigOyBaiack npu KiMHaTHI# TemmiepaTypi.

Enementawmii ximiuauii ckiaag BEC B modaTkoBoMy cTaHi Bapito€eThes B IiamazoHi 10
BIICOTKIB Ha BiacTani aekinpkox HaHomerpiB. [licas PKKII cmmaB crae Oimbmn
roMoreHHUM (BimxmieHHst 1-2 ar.%). Teepaicts 3poctae no 5.1 I'lla 3 He3HauHHM
3pOCTaHHSAM MOJIyJs enacTudHocTi 1o 78 I'Tla.

EBomonist ctpykTypu micist nedopmatii exBiaromuoro cruiasy CrMnFeCoNi (g = 0,
50, 70 , 80 i 99%) Oyna BMBYEHA 3a JOMOMOIOI0 TPAHCMICIHHOTO EJNEeKTPOHHOTO
Mikpockomny. Pucynok 1 mokasye crpykrypy i Ximiunuit cknang BEC micist mpokaTku
(99%). Tepaictb BuXinHOTO cruiaBy 3pocia 3 3,3 I'ma no 6,3 I'na micns nedopmanii

€=99%.

Puc.1 Ctpyxkrypa (a) i ximiunnii cknag BEC CrMnFeCoNi (6)

Hayxosuii kepisnux — M.1. /lanunenko, kand. ¢iz-mam. Hayx, npogecop
IIIM HAH Ykpainu
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MONOANX YYEHUX | CTYOEHTIB

2-3 keimHs 2014 poky

CYYACHI ABIALIVHI TEXHONOTTI

Onyb6nikogaHo 8 aemopchkili pedakuii
O0HiI€ 3 MpbOX PObOYUX MO8 KOHGbepeHUli:
YKpaiHCbKOI0, aHarilicbKot, POCIlICbKOO
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