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Jucepraili€ro € pyKonuc

PoGoTta BukoHana B HamioHaibHOMY aBialliiHOMY YHIBEpCUTETI Ha Kadenapi asia-
I[IHHUX JIBUTYHIB.

HaykoBuil KOHCYJIBTAHT: JOKTOP TEXHIYHUX HAYK, Ipodecop
MiTpaxosuu Muxaiisio Muxaijiopuy,
HepxaBue nianpueMcTBo «IBuenko-IIporpecy,
3aCTYIIHUK TUPEKTOPA.

OdimiitHi OTIOHEHTH:  aKaJAeMiK, JOKTOp TEXHIYHHUX HayK, mpodecop
XaJjiatoB ApremM ApTeMoOBHY,
[nctutyT TexHiunoi Ternodizuku HAH Ykpainu,
3aBiJlyBay BIAUTY

JOKTOp TEXHIYHUX HaYK, mpodecop

Cemon bornan ﬁocnnmmq,

HamionansHuii yHiBepCUTET O00OPOHH Y KpaiHU
iMeH1 IBana YepHIXOBCHKOTO,

TOJIOBHHI HAyKOBHH CIIBPOOITHUK

JOKTOp TEXHIYHHUX HayK, mpodecop

Paccrpurin Oaexkcanap OJekciiioBuy,

[lenTpanpHuil HAYKOBO-IOCIITHUI IHCTUTYT 030pOEHHS
Ta BIHCHKOBOT TEXHIKH 30pOHMUX CHIl Y KpaiHu,
TOJIOBHUI HAYKOBHM CIIBPOOITHUK

3axuct nucepraiii Bigdoynerbes 29 nucronana 2019 poky o 15 % ronuni B ayJiu-
topii 1.131 Ha 3acimanHi creriaiaizoBaHoi BueHo1 paau J1 26.062.05 B HarionansHOMY
aBiariiiHoMy yHiBepcuTeTi 3a aapecoro: 03058, m.KuiB, nmpocnexkt Kocmonarta Ko-
Maposa, 1.

3 nucepraliero MoKHa 03HaAaHOMUTHCH y O10ioTeri HarionaasHoro aBiariidiHoro
yHiBepcuTeTy 3a aapecoro: 03058, m.Kuis, mpocnekt KocmonaBra Komaposga, 1.

ABTtopedepat posicnanuii 28 xoBTHa 2019 p.
Buennii cexperap crieriaaizoBaHoi

BueHo1 paau /1 26.062.05
JIOKTOP TEXHIYHUX HAYK K.B. lopomienko



3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJbHicTh TeMH. HaykoBa KOHIIETIIIA — MEPIINIA Ta HAMBAKIIUBILINI eTan
y CTBOPEHHI aBiaIliifHO1 CHJIOBOT YCTAaHOBKH, 110 BI/I3EPKATIOE €KCTIO3UIIIHHUAN 3MICT 1
3arajbHEe HayKOBE OOIPYHTYBAHHS NUISXIB BHUPIMIEHHS HAYKOBO-IPAKTHYHOI MPO-
onemu.

Konmenitist iHTerpaiii CUaoBO1 YCTAaHOBKH 1 JIITAIBHOTO amapary, 110 JO0CIi-
JDKYETBCSI B TMCEPTAllii, MPUCBIYCHA BUPIIICHHIO MPOOJIEMHU aepOTepMOTa30qNHAMI-
YHO1 1HTerpalii ra3oTypOIHHOTO JIBUTYHA 3 TypOOBEHTHJISITOPHOIO IMPHUCTABKOKO Ta
CTYIIHYaCTOi MOTOTOHJIOJIM CHJIOBOT YCTAaHOBKM 3 BHUKOPHUCTAHHSIM €HEprii mpHume-
’KOBOTO Iapy, mo (GOPMYEThCS HA MOBEPXHI MOTOTOHJIONIM Ta30T€HEPATOPHOTO MO-
naynsi. CTBOpEHHs TMEPCIEKTHUBHUX JITAIBHUX amnapaTriB 0a3yeTbcss HA MPUHITUIAX
ONTUMAJIBHOI IHTErpallii CHIOBOT YCTAHOBKH Ta JIITAJIHHOTO anapary Ta 3abe3rnedeHHs
MaKcHUMIi3allii MiIboBOI (PyHKIIIT, IO BU3HAYAETHCS (PYHKIIOHAIBHUM MPU3HAYECHHAM
JiTanpHOrO anapary. OTpuMaHHS BHCOKOI MaJUBHOI €KOHOMIYHOCTI MariCTpadbHUX
JITaKiB MOTpeOye y3ro/KeHHs] TePMOTa30AMHAMIUHUX MapaMeTpPiB Ta XapaKTEPUCTUK
CHJIOBOI YCTAaHOBKHM Ta ae€pOJMHAMIYHHMX XapaKTEPUCTUK JITaJbHOTO amapary, 10
HaANO1JIBII MOBHO BIAMOBIIA€ MOCTABICHUM 3a/1ayaM. BaxxuBe miciie y BUPIIIEHH] Hi€i
Mpo0JIeMU MaKOTh 337a4l ONTUMAJILHOTO Y3TOJDKEHHS TEPMOTA30IMHAMIYHUAX Tapa-
METPIB 1 XapaKTEPUCTHUK ra30TypOIHHOIO JBUTYHA 1 aepOJUHAMIYHUX XapaKTEPUCTUK
MOTOTOH/IOJH SIK CKJIaI0BO1 YACTHHHM JITAIILHOTO amapary.

JlocipkeHHsT TaHUX MHUTaHb 13 3aCTOCYBaHHIM CyYacHUX PO3PaXyHKOBUX Ta
EKCIIEPUMEHTATFHIUX METOJIIB JI03BOJIIE CTBOPUTH HAyKOBO-METOJIWYHE OOTPYHTY-
BaHHS KOHIIEMIIII aepOTepMOra3oJMHaMI4HOl 1HTerpaiii Tra3oTypOIHHOTO JABUTYHA 3
TypOOBEHTHUIISITOPHOIO TIPUCTABKOIO Ta MOTOTOHJIOJIA CHUJIOBOi YCTAHOBKH JIITAJIbHOTO
amapary.

AKTyanbHICTh POOOTH BU3HAYAETHCS AKTYAJIbHICTIO MPOOJEMH MOKpPAIEHHS
TATOBO-€KOHOMIYHUX XapaKTEPUCTHK aBlal[lfHUX CHUJIOBUX YCTaHOBOK MEPCIIEKTHUB-
HUX JITAJIBHHUX arapaTiB Ha MiJCTaBl 3aCTOCYBaHHS KOHIICTINil 1HTerparii CHUIOBOI
YCTaHOBKH Ta JITAJLHOTO anapary.

3B's130K po00TH 3 HAYKOBMMHU NPOTrPaMaMH, IJIAHAMH I TeMaMH.

Pob6ora BukoHaHa Ha kadeapi aBiamiiiHuX IBUTyHIB HarioHanmpHOro aBiamii-
HOTO yHiBepcuTeTy. BoHa rpyHTY€EThCSI Ha pe3yNibTaTax JOCHIKEHb, IO OB’ s3aHi 3
BUKOHAHHSM JIEP>KOIOPKETHUX HAYKOBO-JIOCTIAHUX POOIT 1 3aB/IaHb, y AKUX 37100yBay
OpaB y4acTh K cHiBBUKOHaBelb okpeMux po3aunie: HJIP Ne703-X10 «JlocmimkeHHs
METO/IiB BIUIMBY Ha TEU1IO B JIONMATKOBUX BiHISIX KommpecopiB [T nis 3abe3neueHHs
yAOCKOHAJIEHHA 1X MapaMeTpiB Ta Xxapaktepuctuk» (2010-2011); HAP Ne733-/1b11
«BaockoHalIeHHsT Ta30IMHAMIYHOT CTIHKOCTI 0araTopeKMMHUX Ta30TypOIHHUX JIBU-
ryHiB» (2011-2012pp.); HAP Ne962 — X14 «MeToaosoris BUPIIIEHHS 3a/1ad aHATI3y
Ta CHHTE3y METOJIB BIAOCKOHAJICHHS BHYTPIIIHBbOI aepOJMHAMIKA KOMIIPECOpIB Ta
BEHTWIATOPIB aBlaliiHUX ra3oTypOiHHUX ABUTyHIBY» (2014 p.); HIAP Ne944 — J1b14
«Merononoris ynpasiinHg BropuHHUMHU TeuismMu B I'T» (2014-2016 pp.); mnepx-
oromxetHa (kadenpansaa) HAP Ne 7/07.01.03 «BnockonaneHnHs mapameTpiB Ta Xa-
paktepuctuk apiamiiaux [ TJ] OUIsIXOM BIOCKOHAJICHHS TEPMOTa30dMHAMIYHUX
IpoLEeCciB B eleMeHTax Tra3oTypOiHHuX aBuryHiB» (2016-2017 pp.); HAP Ne



14/07.01.03 «JlocnmipKeHHs MmapaMeTpiB Ta XapaKTEPUCTUK CUJIOBHX YCTaHOBOK Tie-
PCIIEKTUBHUX OE3MUIOTHUX JTaIbHUX amapatiBy (2017-2019 pp.). BinnosinanbHuit
BukoHaBerb HIIP Ne 57/07.01.03 «AepoTrepMora3zoguHaMiuHa iHTErparisi razoryp-
OIHHOTO JBUTYHA 1 CTYMHYACTOI MOTOTOH/IONH JIiTaIbHOTO anapary» (2019 p.).

Jlana po6oTa € CKJIaJJOBOIO YaCTUHOIO JOCIIKEHb, 110 TPOBOAAThHCs B Hario-
HAJIbHOMY aBlallIMHOMY YHIBEPCHUTETI 1 CIIpSMOBaHI Ha 3a0€3MeyYeHHs MOKPaIIeHHs
napamMeTpiB Ta XapaKTEPUCTUK CUIIOBHX YCTAHOBOK JIITAIBHHUX allapaTiB MUBLUIHHOL Ta
BIMICHKOBOI aBiallii B IMIMPOKOMY Jliana3oHl eKCIUTyaTaliiHuX pexxumiB. PoOOTy BH-
KOHAHO BiAnoBiAHO 10 CtpaTerii BiAPOHKEHHA YKpaiHCHKOTO aBia0y/lyBaHHS Ha Tie-
piox g0 2022p., cxBaneHnoi po3nopsimxeHHsM Kabinety MinictpiB Yipainu Ne 429-p.
10.05.2018p.

Meta npocaimkeHnsi. MeToro poOOTH € CTBOPEHHS HAYKOBO-METOAMYHOIO
anapary JJis BUPIIIEHHS aKTyallbHOI HAyKOBO-TNPUKIIAIHOT MPOOJIEeMH MOKpAIEHHS
TATOBO-€KOHOMIUHUX XapaKTEPUCTHUK aBIalllifHOI CHJIOBOI YCTAHOBKHU LUISXOM aepo-
TepPMOTa30IMHaMIYHOI 1HTErpaii 0araTOKOHTYPHOI'O Ta30TypOIHHOTO JABUTYHa 3
TypOOBEHTUJIITOPHOIO MPUCTABKOK Ta CTYMIHYACTOI MOTOTOHJOJIA 3 YINPAaBIIHHSIM
MPUMEKOBUM IIapOM Ha MOBEPXHI MOTOTOHJIOJIM MOJTYJIsl Fa30T€HEPATOPA.

3apaui qocaigKeHHs.

1. Anani3 cyyacHOro cTaHy MpoOJjeMH BIOCKOHAJICHHS MapaMeTpiB Ta Xapak-
TEPUCTUK aBlallIlHUX CHJIOBUX YCTAHOBOK Ta OOIPYHTYBaHHS HaANpsIMKy AHCEpTa-
IAHOTO JOCIIKEHHS.

2. CTBOpeHHSI HayKOBHUX OCHOB KOHIIEMIII aepOTepMOra3oqMHaMI4HOI 1HTer-
paiiii 6araTOKOHTYPHOTO Ta30TypOIHHOTO JABUTYHA 3 TypOOBEHTUJISTOPHOIO MpHUCTa-
BKOIO Ta CTYIIHYACTOI MOTOTOHJIOM aBial[iiHOT CUJIOBOT YCTAaHOBKH.

3. CTBOpeHHS HaAyKOBO-METOJMYHOTO arnapary aepoTepMOTra30IMHAMIYHOI 1H-
Terpaiii 0araTOKOHTYPHHX Ta30TypOIHHUX JIBUTYHIB 13 TypOOBEHTHJISITOPHOIO TPH-
CTaBKOIO 1 CTYIIHYACTOI MOTOT'OH/I0JIM aBlaIlIiiHOI CHJIOBOI YCTAHOBKH.

4. BUKOHaHHSI €KCIIEPUMEHTAJIBbHUX JOCIIJKEHb aepOJUHAMIYHUX XapaKTepH-
CTHUK MoOJIeJied MOTOTOH/I0JT 0araTOKOHTYPHUX ra30TypOIHHUX JABUTYHIB 3 TYpOOBEH-
TUJISITOPHOIO MPUCTABKOIO.

5. Po3paxyHKOBO-EKCIIEPUMEHTaIbHE TOCIIHKEHHS aepOTEepPMOra30InHaMIqHOT
1HTerparii BEHTUJISTOPHOTO KOHTYPY TYPOOBEHTWIISATOPHOI MPUCTAaBKH OAaraTOKOH-
TYpHOTO Ta30TypOIHHOTO ABUTYHa Ta MOTOTOHAOJM MOJYJsS rasoreseparopa i3
YIOPaBIiHHSAM MPUMEKOBUM ILIAPOM.

6. CTBOpEeHHsS METOJIMKH y3TO/DKEHHS MapaMeTpiB poboyoro mporecy 6araro-
KOHTYPHOT'O T'a30TYpOIHHOTO JIBUT'yHAa 3 TYpOOBEHTHJISITOPHOIO MPHUCTABKOIO Ta Ma-
paMeTpiB CTYMIHYACTOT MOTOTOHIOJIM aBialllfHOI CHJIOBOI YCTAaHOBKHM BIAMOBIAHO J10
PO3paxyHKOBHX YMOB MOJIBOTY.

7. CtBOpeHHs TpadoaHaATITUYHOTO METOIy ONTHUMI3allli mapaMeTpiB TypOoBe-
HTUJISITOPHOT MPUCTABKU OAraTOKOHTYPHOT'O ra30TypOIHHOTO ABUTYHA.

8. CTBOpEHHSI HAa OCHOBI pe3yJIbTaTiB PO3PaXyHKOBO-EKCIIEPUMEHTAIBHUX J10-
CJIIIKEHb PEKOMEH 1ALl 11010 OOIPYHTYBAaHHS BUMOT /10 a€pOTEPMOra30AMHAMIYHOI
1HTerparii CTymiH4acToi MOTOTOHAOJM CHJIOBOI YCTaHOBKH JIITaJIbHOIO amapara Ta
ra3oTypOIHHOTO JIBUTYHA 3 TypOOBEHTUIISITOPHOIO MPUCTABKOIO.

O0’eKT n0cC/igKeHb — aBialliifHa CUJIOBa YCTAaHOBKA 3 0araTOKOHTYpPHUM Tra-



30TYypOIHHHM JBUTYHOM 3 TypOOBEHTHIISITOPHOIO MPHUCTABKOIO Ta CTYIIHYACTOIO MO-
TOTOH/I0JIOKO.

IIpenmer aocCaigKeHHSI — aepOTEPMOTa30AMHAMIUHI MPOIECH B3a€EMOJIi ra-
30TypOIHHOTO JBUTYHA 3 TypOOBEHTHJISITOPHOIO MPUCTABKOKO 1 CTYIIHYACTOI MOTO-
TOHJIOJH 3 YIIPABIIHHSIM MPUMEKOBUM IIAPOM.

Metoau gocaimzkeHHsi. B poO0TI BUKOPHUCTOBYIOTBCS CydacHI METOIN Teope-
TUYHHUX Ta €KCIIEPUMEHTAIBHUX JTOCIIKeHb. Te0opeTHYHa YacTHHA pOOOTH BU3HAYAE
OCHOBHI 3aJaul, IUISIXY 1X BUPIIIEHHS Ta IPYHTYETHCS Ha pe3yibTarax (QpyHIamMeHTa-
JHHUX JTOCTIKEHb B Taly3l aepoTEpPMOTra3oMHAMIKHM aBilallliHUX JBUTYHIB, TEOPii
npUMeKoBoro mapy. ExcriepuMmenTanbHa yacTuHa poOOTH TPYHTYETHCS HA BUKOPH-
CTaHHI Cy4aCHUX METO/IIB a€POAMHAMIYHHX JOCIIKEHb.

HaykoBa HOBH3Ha po0OTH.

1. CTBOpeHO HAYKOBI OCHOBHM KOHIICMIIi 1HTerpalii 6araTOKOHTYpHOT'O Tra3o-
TypOIHHOTO ABUTYHA 3 TypOOBEHTHIISITOPHOIO MPUCTABKOIO Ta CTYMIHYACTOI MOTOTO-
HIOJIM aBialiiHOi CHIIOBOi ycTaHOBKUA. OTpuMalia MOJANBIINA PO3BUTOK TEOPis Ta-
30TypOIHHUX JBUTYHIB Y HaIllPsSIMKY CTBOPEHHS TEOPETUYHHX OCHOB IHTErparii Oara-
TOKOHTYPHHUX TypOOpEaKTHBHHX JBHTYHIB 3 TypOOBEHTHJISTOPHOIO MPUCTABKOIO Ta
CTYIIHYaCTOI MOTOTOHIOJIM CUJIOBOi YCTaHOBKH.

2. CTBOpEHO HAyKOBO-METOJIMYHMI amapaT aepoTepMOra3zoJrHaMiyHOI 1HTer-
paiiii 0araTOKOHTYpPHHX TypOOpEaKTHBHHMX JIBUTYHIB 13 TypOOBEHTUJISITOPHOIO IPH-
CTaBKOIO Ta CTYMIHYAaCTOT MOTOTOH/IOJIM aBialliiHOT CHUJIOBOT YCTAHOBKH.

3. 3a pe3ynbTaTaMu E€KCHEPUMEHTAIBHHUX TOCHTIKEHb BIEpPIIEe OTPUMAaHI Ta
MpOaHaTi30BaHl aepoJMHAMIYHI XapaKTEPUCTUKU CTYMIHYACTHX MOTOTOHAOJ aBia-
IIHHUX CUJIOBHX YCTAHOBOK.

4. Ha ocHOBi pe3yJibTaTiB pPO3PaXyHKOBO-EKCIEPUMEHTAIbHUX JOCHIKEHb
CTBOPEHO TEOPETHYHI OCHOBHU aepOTEPMOTa30AMHAMIYHOI 1HTETpallii TPHKOHTYPHOTO
['TH 3 TypOOBEHTUIISITOPHOIO MPUCTABKOI Ta CTYMiHYACTOIO MOTOTOHIOJOK aBia-
IilfHO1 CHJIOBOT1 YCTaHOBKH 13 3aCTOCYBaHHSM YIIPABJIIHHS IPUMEKOBUM IIapOM Ha
MOBEPXHI MOTOTOHJIOJIA Ta30T€HEPATOPHOTO MOTYJISI.

5. CTBOpeHO METOJMKY Y3TOJKEHHS MmapaMeTpiB poOoUoro mpoiecy Oararo-
KOHTYPHOTO Ta30TypOiHHOTO JBUTYHA 3 TYpOOBEHTWJIATOPHOIO MPHUCTABKOKO Ta Ia-
paMeTpiB CTYMIHYACTOI MOTOTOHJIONH aBlalliifHOi CHJIOBOT YCTAHOBKH BIATIOBITHO IO
PO3PaxyHKOBHX YMOB MOJIBOTY.

6. CtBopeHo TpadoaHamiTHIHUI METOJ ONTUMI3aIlii aepoTepMOora3oAnHaMid-
HUX apaMeTpiB TypOOBEHTHIATOPHOI MPUCTABKU OAaraTOKOHTYPHOTO Ta30TypOIHHOTO
JBUTYHA Ta CTYMIHYACTOI MOTOTOH/IOJIH.

7. Ha ocHOBI pO3paxyHKOBO-€KCIEPUMEHTAIBHUX JOCHIIKEHb OTPUMaHI pe-
KOMEH/IaIlii 1moa0 oOTpyHTYBaHHS BHMOT JI0 aepOTEPMOTa30quHaMIYHOI 1HTeTparrii
0araTocTyIniH4acTOi MOTOTOH/IOJHM aBiaIliiHOI CUJIOBOT YCTAaHOBKHM Ta 0araTOKOHTY-
HOTO Tra30TypOIHHOTO JABUTYHA 3 TYPOOBEHTHIIATOPHOIO IPUCTABKOIO.

IIpakTuyHe 3HAYEHHSI OTPUMAHUX Pe3YJIbTATIB MOJATAE Y MOKIUBOCTI BU-
KOPHUCTaHHS OTPUMAHHUX Pe3yJIbTaTiB MPHU MPOCSKTYBaHHI KOMIIOHOBOK MEPCTIEKTHBHUX
JITAJIBHUX anapaTiB 3 CHJIOBUMHU YCTAHOBKAaMU 3 TYPOOBEHTHIIATOPHOIO MPUCTABKOIO.
[IpakTH4He 3HAYEHHS OTPHUMAHHUX PE3yJbTATiB IMiITBEPKYETHCS aKTaMH pealizailii
pe3yabTratiB poooTtH y JAIT « AnToHoB» Ta JI1 «IBuenko - [Iporpecy 1 akrom peanizarii



pe3yabTariB poOOTH B HaBYAJILHO-BUXOBHUM mpoliecc HarioHaapHOTO aBialiitHOTO
YHIBEPCHUTETY.

Oco0ucTHii BHECOK 37100yBa4Ya BU3HAYAETHCS TAKUMM MOJI0OKeHHAMU. Bci
OCHOBHI TIOJIOKEHHS KOHIICMIIii 1HTerpaiii 6araTOKOHTYpPHOTO ra30TypOIHHOIO JIBH-
ryHa 3 TypOOBEHTHJIATOPHOIO MPUCTABKOIO Ta JIITAIBHOIO amapary, pe3yJabTaTH po3-
paxyHKiB Ta MOJICJIOBAHHS, MOJIOKEHHS, 1110 BUHECEHO HA 3aXHUCT, HAJIEKaTh aBTOPY.

VY HayKOBHX MpaIix aBTopa, 110 OMyOJiKOBaH1 y CIiBaBTOPCTBI, 300yBayeM:
MPOaHaATI30BaHO KOHCTPYKTUBHE BHUKOHAHHS TPUKOHTYPHOTO JIBUTYHa 3 TypOOBEH-
TUISITOPHOIO MPUCTABKOIO JAJisi OE3MUJIOTHUX JiTalbHUX amapatiB [1]; cTBopeHo Mma-
TEMaTUYHY MOJIETTh POOOYOTO MPOIIECY TPUKOHTYPHOTO Ta30TypOIHHOTO ABUTYHA [2];
OTPUMAHO CIIBBIAHOUICHHS I MPUMEKOBOTO IIApy Ha peXUMax 3amupaHHs Teyil
[3]; 3ampOonOHOBaHO PO3PaxXyHKOBY CXE€MY Ta METOJMKY BHU3HAUEHHS ra30JuHaMIiy-
HOTO BIUIMBY Ha TE€YilO B PEIIITKAaX aepoJMHAMIYHUX MPOouIiB [4]; BUKOHAHO aHaI3
Ta y3arajJbHEHHS Pe3yJbTaTiB JOCIIKEHHS [5, 9]; mpoaHai30BaHO BapiaHTH TOIO-
JIOT11 PO3PaxyHKOBOI CITKH [6]; chopMysIbOBaHO BUXIHI JIaH1 1 3a/1a4l pO3paxyHKO-
BOTO JOCHKEeHHs [7, 15]; BUBHaueHO BUXIJIHI JaH1 Ta METOJIMKY BUKOHAHHS po3pa-
XYHKOBOT'O JOCIHIKEHHS [8]; BU3HAUEHO BUMOTH 10 CIIBBIAHOILIEHHS MapaMeTpiB
OCHOBHOTO TTOTOKY Ta CTPYMEHS, 1110 BUAYBAa€ThCs.y TOTIK [10]; mpoBeaeHo KpuTHd-
HUHM aHaji3 Cy4acHOTrO CTaHy Ta MEPCHEKTHUB PO3BUTKY OAraTOKOHTYPHHUX Tra3oTyp-
6inHux nBUryHiB [11]; mpoBeneHo oOrpyHTyBaHHS (popMH Ta mapameTpiB IITY4HOT
IIOPCTKOCTI Ha MOBEpXHi Au(y30pHOro kanany [13]; po3risiHyTo TUTaHHS IIOJ0 Yy3-
TO/UKEHHSI TEPMOTra30AMHAMIYHUX Ta MIIHICTHUX XapaKTEPUCTUK JIBOSPYCHOTO JIO-
NaTKOBOrO BiHLA [14]; BUKOHAHO KPUTHYHHMI aHai3 IIOAO IMepeBar Ta HEAONIKIB
HOBHUX CXEM ra3oTypOiHHMX JABUTYHIB [16]; BU3HaUe€HO MapaMeTpu MOTOKY, L0 3a-
CTOCOBYIOThCSI ISl aKTUBHOTO YINPaBIIHHA Tedieto [17]; po3rissHyTO YMOBU BHUHUK-
HEHHSI pPE30HAHCHUX KOJIMBaHb B JIOMATKOBUX BIHISX [18]; po3rasiHyTo dakTopu, 1o
BIUIMBAIOTh Ha 1HTEP(EPEHIIiI0 JIOMAaTKOBUX BIHIIB [19]; mpoaHani3oBaHO MUTaHHS
BIUIMBY Te4Yii Y KOMIIpECOpl Ha ra30JMHaMIYHy CTIWKICTh aBialliiHOI CHJIOBOi yCTa-
HOBKHU [20]; 3amponoHOBaHa KOHIIEMI[iSl CTYIMIHYACTOI MOTOH/I0JIM, ITPOBEICHO YKCe-
JBHUM €KCIIEPUMEHT, BUKOHAHO OIIHKY MapaMeTpiB Tedii Ha 30BHIIIHINA OMIp CTYMi-
HYAaCTOI MOTOTOHJIOJIM aBlalliifHOI CHJIOBOI ycTaHOBKH [21]; mpoaHami30BaHO BIUIKB
MPUMEKOBOTO IIapy Ha MmapameTpu poOodoro mpoiiecy [22]; BUKOHAHO YUCENbHUN
EKCIIEPUMEHT Ta BU3HAYEHO BIUIWB YMPABIIHHS MPUMEXKOBUM IIAPOM HA TOBIITUHY
BTpaTH IMIYJIbCY Ha MOBEPXHI [23]; OI[IHEHO BIVIMB MPUMEKOBOTO IIAPY Ha Teuito [24,
26]; cpopmMyapOBaHO OCHOBH1 BUMOTH JI0 BU3HAUEHHS MapaMeTpiB 0araTOKOHTYPHOTO
ra3oTypOIHHOTO JABUTYHA, MTPOBEACHO OI[IHKY €KOHOMIYHOCTI 6araTOKOHTYpPHOTO Ta-
30TypOIHHOTO JABUTYHA [25]; MPOBEAEHO OILIHKY MOXJIMBOCTEH 3aCTOCYBaHHS MAJis
aHaji3y Tedii B KOMIpecopl ra30TypOIHHOTO JBUTYHA HEHPOHHUX cucteMm [27]; BU-
KOHAHO aHali3 Teuli B CTYMEHSIX OCbOBOr0 KomImpecopa [28]; BUKOHAHO YMCEIbHUN
PO3paxyHOK Tedii B penriTkax aepoJUHAMIYHUX MPO(dIIB, MPOAHATI30BaHO PE3YJIb-
tatu [29]; copMylIbOBaHO rPaHUYHI YMOBH JIJIsl BUPILIEHHS 3a/1a4 ra30MHAMI4YHOTO
BIUIMBY Ha aepONPY>KHI KOJMBAHHS JIOMATOK KOMITPECOPIB ra30TypOIHHUX JIBUTYHIB
[30]; BUKOHAHO ONTHMI3allll0 MapaMeTpiB Tedii B TypOOBEHTHJISITOPHIN MPHUCTaBIl
0araToKOHTYpPHOTO ra30TypOIHHOTO ABUTYHA [31]; BUKOHAHO YHCEIbHE MOICITIOBAHHS
Y PEIIITII 3 YIPABIIHHSIM MIPUMEKOBUM IIapoM [32]; po3TIITHYTO TUTAHHS B3a€MOII1



MOTOKIB HAa TTOBEPXHI 3 aKTUBHUM YIIPABIIHHAM IPUMEX0BOro 1mapy [33]; npoaHani-
30BaHO MUTAHHS TEPMOTra30JAMHAMIYHOTO BIUIMBY Ha TEYil0 B MPUMEKOBOMY IIapi
peakTUBHOTO coruia [34]; po3riasHyTO BIUIMB TEPMOTra30AMHAMIYHUX MapaMeTpiB IMO-
TOKY, II0 BUKOPHUCTOBYETHCS JI YNMPABIIHHS MPUMEKOBUM IIAPOM Ha MapaMeTpu
Tedii [35]; olliHeHO BILTUB YIPaBIIiHHSA MPUMEXKOBHUM IIAPOM Ha aepOAMHAMIYHUHN OTIp
MOTOTOH/IOJM TPUKOHTYPHOTO Ta30TypOIHHOTO ABUTYHA [36]; IpoaHasi30BaHO BILIMB
napameTpiB Ta30BOr0 MOTOKY Ha pobouunii mporec [37].

JloCTOBIpPHiCTH OTPUMAHUX HAYKOBHUX Pe3YJbTATIiB POOOTH 3a0€3MeUy€eThCS
KOPEKTHUM 3aCTOCYBAaHHSIM MAaTEMaTHYHOTO amapaTy JJisi BUPIMIEHHS MOCTaBICHUX
HAyKOBHX 3a/1a4, BAKOHAHHAM YMOB BaJiJalii Ta BepuQikallii METOIUK Ta YCTAaHOBOK
JUISl BUKOHAHHSI €KCIEPUMEHTANBHUX JOCTIIHKEHb Ta MIATBEPIKYETHCS JOOpUM Y3-
TOJDKEHHSIM pe3yJIbTaTiB PO3PAXyHKOBUX JOCTIIKEHb 3 pe3yJbTaTaMd MaTeMaTh4-
HOTO MOJICTIOBaHHS 1 (PI3MYHUX €KCIIEPUMEHTIB.

Anpobanisi pe3yJbTaTiB AUCEePTAILil.

OCHOBHI TEOPETUYHI MOJIOKEHHS, pe3yJbTAaTH Ta BUCHOBKH HAYKOBOT'O JIOCII-
JDKEHHS JIOTIOB1IaJIUCh aBTOPOM, OOTOBOPIOBAIUCH Ta OTPUMAJHU MO3UTHUBHY OIIHKY
Ha HayKOBUX ceMiHapax Kadenpu aBialliiHUX ABUTYHIB HalioHanbHOTrO aBialliifHOTO
yHiBepcurety (M. Kuis, Ykpaina, 2013-2019 pp.); mixkadenpansaux ceminapax Ha-
I[IOHAJIHOTO aBiamiiiHoro yHiBepcuteTy (M. KuiB, Ykpaina, 2019 p.); Mixuaponanii
HayKOBO-TexHIYH1M KoH(pepenIii KinumoBcrki untannsa-2013: nepcrnekTMBHI HAPsSMU
po3BUTKY aBianBurynooyaysanus. (M. Caukt-IletepOypr, Pocis, 2013p.); XI Mix-
HapoAHIil HaykoBo-TexHIuHIN KoH(pepeHmii ABIA 2013 (M. Kuis, Ykpaina, 2013p.);
XII Mixnapoaniii HaykoBo-TexHIuHIN koH(pepeniii ABIA 2015 (m. KuiB, Ykpaina,
2015p.); XIII Mixuapoaniit HaykoBO-TexHIuHINA KoHPpepeHIli ABIA 2017. (M. Kuis,
Vkpaina, 2017p.); 2™ European Conference on Innovations in Technical and Natural
Science (Vienna, Austria, 2014); VI, VII, VIII BcecBiTHbOMY KOHIrpeci «Aviation in
the XXI-st century» (M. KuiB, Ykpaina, 2014p., 2016p., 2018p.); XVI MixnapoiHiii
HaykoBo-TexH1uHIM koHpepeHiii AC III'TI [IpomucioBa rijpasiika 1 THeBMaTHKa (M.
Cymu, Ykpaina, 2015p.); XVII MixnapoHiii HaykoBo-TexHIuHIM KoH(pepeHii AC
[II'TI TIpomucnoBa rimpaBiika i mHeBMaTuka (M. XapkiB, YKpaiHa, 2016p) XVII
MixHapoaHiii HAyKOBO-NPAKTUYHIN KOH(EpeHIii MOJOAWX Yy4YeHUX 1 CTYyIEHTIB
«ITomit. CydacHi npobiemu Haykw» (M. KuiB, Ykpaina, 2017 p.); MixxnapoaHiii Ha-
YKOBO-TeXHIuHIA KoH(pepeHuii «HoBi 1 HeTpaauIiiiHI TEXHOJIOTII B pecypco- 1 eHep-
ro3oepexennin(m. Oneca, Ykpaina, 2019p.).

Iy6aixanii. 3a Temoro nucepTaii omy6J1iIKOBaHO O/IHAa OJHOOCIOHA Ta /Bl KO-
JeKTUBHI MoHOTpadii, 22 HayKOB1 CTaTTl Y )KypHaJlax, 10 BXOAATh 0 Meperiky ¢a-
XOBHUX BUIaHb YKpaiHU 3 TEXHIYHUX HAyK, Y TOMY YUCH1 5 cTaTei, sSKi 1HAEKCYIOThCA
HaykoMeTpuuHo 6a30t0 SCOPUS, 1 mareHT YkpaiHu Ha KOPUCHY MOJienb, 12 ma-
TepialiiB KOH(DEPEHIIii.

Crpykrypa aucepraunii. JlucepTallisi CKiiagaeTbes 31 BCTyny, 6 po3aiiiB, BU-
CHOBKIB, CIIUCKY BUKOPUCTAHOI JiTeparypH, 4 nonarkis. OCHOBHHMI Martepiai Jucep-
TaIlii BukiageHo Ha 290 cropinkax, 81 pucynky, 1 Tabmuii. bi6miorpadis mictuts 308
HaliMeHyBaJlb poOIT Ha 34 cTopiHkax. 3aranpHuil oOcsar aucepTauii ckiagae 335
CTOPIHOK.



OCHOBHMUM 3MICT POBOTH

Y BeTyni OOTpyHTOBAaHO aKTYaJbHICTh TEMHU JHUCEPTALIHHOTO JOCIIIKEHHS,
0OrpyHTOBaHO Ta C(hOpPMYIbOBAHO METY Ta 3aBJAaHHS JOCIIIKEHHS, OXapaKTepU30BaH1
HayKOBa HOBM3HA, TEOPETHYHA Ta MPAKTUYHA 3HAYMMICTb OTPUMAHHMX PpE3YJbTATIB
HAyKOBUX JOCHI’KE€Hb, BU3BHAYEHO OCOOMCTHN BHECOK 37100yBada B OIEpkKaHUX De-
3yJbTaTax HayKOBUX JOCIIKEHb Ta BIIPOBAKEHHS PE3YyNIbTaTiB pOOOTH.

Y nepuioMy po3aisii HaBeIEHO CyYacHH CTaH MPoOJeMU BIOCKOHAJICHHS TMa-
paMeTpiB Ta XapaKTEPUCTHUK aBialliiHUX CHUJIIOBUX YCTAaHOBOK, OOTPYHTOBaHO Ta c(o-
PMYJBOBAaHO OCHOBHI 3aBJaHHS JUCEPTALIMHOTO JOCHIKEHHs. Baromuii BHECOK y
BUPIIICHHA Npo0JieMH BIOCKOHAJICHHS MapaMeTpiB Ta XapaKTePUCTHK aBlalliiiHUX
CWJIOBUX YCTaHOBOK BHECIIH IIPEICTAaBHUKU CBITOBOI Ta YKPAiHChKOI HAYKOBUX LKL,
3okpema: XKykosckuii M.€., Ctpymincekuii B.B., Jltoneka A.M., Cenos JL.I., Xon-
mieBHikoB K.B., IHo3eMiieB A.A., YBapoB A.A. ,A6pamoBuu [".H., ['mneBcrkuii A.C.,
Ocrocnascbkuii 1.B., ®nopor 1.O., FOros O.K., CeniBanor O./]., Tepemenko F0.M.,
Kazanmxan I1.K., Heuae FO.M., Crenanos I'.1O., borycnaes B.O., KpaBuenko [.D.,
beknes B.C., XamaroB A.A., I'necun B.I., €pmioB B.M., boitko A.B., boiiko JL.I'.,
['epacumenko B.II. Ta iH. AHauni3 mpoGieMu 1HTerpalii mapaMeTpiB Ta XapaKTEPUCTUK
ra3oTypOIHHUX JBUTYHIB Ta MOTOTOHJOJ aBilalllfHUX CHUJIOBHX YCTAHOBOK ITOKAa3aB,
IO MiJBUIIEHHS €KOHOMIYHOCTI Ta €(eKTUBHOCTI ra30TypOIHHOTO IBUTYHA MOXE
OyTu 3a0e3MeueH0 Ha OCHOBI KOMIUIEKCHOTO PO3TJISAY BCIX 3a7ad, 10 BH3HAYAIOTh
napaMeTpH 1 XapakTepUCTUKU aBialliifHOT CHJIOBOI YCTAHOBKH Ta JITAJIBHOTO amnapary.
OpHuM 13 HIUTSX1B TOKPAIEHHS MTapaMeTpiB 1 XapaKTePUCTUK ra30TypOIHHUX ABUTYHIB
MOJYJIbHOT KOHCTPYKIIII € CTBOPEHHS Ta30TYpOIHHUX IBUTYHIB 3 TYpOOBEHTHIIATOP-
HOO npucTtaBkoro. Ha puc.1 HaBeneHo cxemy ra3oTypOIHHOTO JBUTYHA 3 TypOOBEH-
TUJIATOPHOIO MPHUCTABKOK 13 3aCTOCYBaHHSM YHI()iKOBaHOro 0a30BOro rasoreHepa-
Topa.

Mopyne  rasoredeparopa ! |
L Bu B!

TypOoBEHTHIATONHA
JllJ}lC'l’aHKﬂ

Puc.1. Cxema razotypOiHHOTO IBUTYHA 3 TYPOOBEHTHIIATOPHOIO MPUCTABKOIO

Baxxnuse miciie B mpo6iemMi OKpaIieHHs TATOBO-€KOHOMIYHUX XapaKTePUCTHK
aBlallifHUX CHJIOBUX YCTAHOBOK IMEPCIIEKTHUBHUX JIITAJBHUX arapaTiB € 3MEHIICHHS
HETaTUBHOTO BIUTUBY MOJYJII MOTOTOH/IOJIM HAa €(EKTUBHY TATY Ta €()EeKTHBHY IH-
TOMY BUTpaTy MNajMBa. AepoTepMorazojuHaMivyHa IHTErpallis ra3oTypOiHHOTO JBH-
T'YHa 1 TITaJTHLHOTO amapara rnepeadoadae y3roKEHHS mapaMeTpiB poOovoro mporecy i
XapaKTePUCTHK Ta30TypOIHHOTO JBUTYHA Ta MapaMeTpiB 1 XapaKTePUCTUK MOTOTOH-
JIOJT CUJIOBOi YCTAHOBKHM 3 METOIO OTPMMAHHS HaWKpaIlUX MapaMmeTpiB Ta XapakTe-



PHCTHK JIITATBHOTO amapaTry B PO3pPaxyHKOBHX yMOBax MOJBOTY. 3OBHILIHIN OIIip
CY4acHHX CHJIOBHX YCTaHOBOK 3 JBOKOHTYPHUMH Ta30TypOiHMMH JBHTYHAMHU 3 Be-
JMKUM CTYIIEHEM JBOKOHTYPHOCTI cKianae 2...3% Bia TATH ABUTYHA HA KPEHCHKOMY
pexxumi pobotu. Ha puc. 2 mokazaHo pe3ynbTaTd PO3PaXyHKOBOTO JTOCIIKEHHS
BIUTMBY 30BHIITHHOTO OTIOPY MOTOTOH/IOJIM HA €()eKTUBHY TSIy ABOKOHTYPHOTO JBH-
r'yHa [P JO3BYKOBUX IIBUAKOCTSIX MOJBOTY.
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Puc.2. BimuB 30BHIITHKOTO OMIOPY MOTOTOHJIONHU HAa €(DEKTUBHY TATY JBOKOH-
TYpPHOTO JABUTYHA (TTOJOBXKEHHS MOTOTOHJIONN (A=4 Ta A=8)

HaykoBe oOrpyHTyBaHHS KOHIIEMIlli 1HTErparii ra3oTypOIHHUX JBUTYHIB 13
TypOOBEHTHJISITOPHOIO TMPUCTABKOIO 31 CTYMIHYACTOI0 MOTOTOHJIOJIO0 CHIIOBOI yCTa-
HOBKH JIITAJILHOTO anapary € 3aBJIaHHAM JaHOTO HAyKOBOTO JOCIiKCHHS.

3a 3MICTOM MEpIIOro PO3aUTy CHOPMYIBOBAHO 3ajadl JOCTIIHKCHHS aepoTep-
MOTa30IJMHAMIYHOT 1HTEerpaIlii 6araTOKOHTYPHOTO Ta30TypOIHHOTO JBUTYHA 3 TypOO-
BEHTUJIITOPHOIO TIPUCTABKOIO Ta CTYMHYACTOI MOTOTOHOJN CHJIOBOI YCTAHOBKH JIi-
TaJbHOTO amapary.

Y apyromy po3aiii po3risgaeTbCs KOHIEMLIA 1HTerpaiii ra3oTypOiHHOTO
JIBUTYHA 3 TYPOOBEHTWJISTOPHOIO MPUCTABKOO Ta CTYMIHYACTOI MOTOTOH0JM. Briius
30BHINIHHOTO OMOPY MOTOTOHJOJIA Ha €)EeKTHBHY TIATY 0araTOKOHTYPHOTO JBUTYHA
IpU J03BYKOBHX IIBHJKOCTSIX MOJIBOTY BU3HAYAETHCS MPH HACTYIMHHUX JOMYIICHHSIX.
[TpodinbHMIT O1TIp MOTOTOH/IOJIH aBlaliHOT CUJIOBO1 YCTAHOBKHU X, BU3HAUAETHCS 0€3
ypaxyBaHHsl 1HTepQepeHIlli HeCcyunxX TIOBEPXOHb Kpuia, (I3eIsKy, IUIOHIB
KPITUICHHS IBUTYHIB 3 MOTOTOH/IOJIOI0 CHJIOBOI YCTAHOBKH 1 BUBHAYAETHCA 5K 3a7a4a
B’S3KOro OOTIKaHHS Tuia oOepTaHHsA. CxXxema CTyHiH4YacTOi MOTOTOHJOJHM CHJIOBOL
YCTaHOBKH 3 TYpOOBEHTHIIATOPHOIO TIPHUCTAaBKOIO HAaBEJeHA Ha pHC.3.
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Puc.3. Cxema cTyniH4acToi MOTOTOHJIOJIM aBlallifHOI CUJIOBOI YCTAaHOBKHU

EdextuBHa Tsira cHiI0BOi yCTAHOBKH BU3HAYAE€THCSI BHYTPIIIHBOIO TATOIO JIBU-



ryHa Ta 30BHIITHUM OIIOpOM MOTOTOHAOJIU CHJIOBOI YCTAHOBKH:
Re(i) = RBH - X3OBH'

ne R,, — BHYTpIIIHS Tsra ABUTYHA SK PIBHOJIIOYA CUJI THUCKY 1 TepTs, K1 A1IOTh Ha
BHYTPIIIHI MOBEPXHI JBUTYHA; X0y — MPOEKIIIS HA BICH JIBUTYHA PIBHOJIIOUOIO CHII
TUCKY 1 T€pT, SIK1 A1FOTh HA 30BHILIHIO TOBEPXHIO MOTOTOHIOJH.

30BHIIIHIN OMIp CHUJIOBOI YCTAHOBKH CKJIAIA€ThCS 13 30BHIIIHBOTO OMOPY MO-
TOTOHJIOJIM Ta30T€HepaTopa Ta 30BHIIIHBOTO OMOPY MOTOTOHAOIH TYpOOBEHTHIIATO-
PHOI IPUCTABKHU. 30BHIIIHIM OMip MOTOTOHIOJM ra3oreneparopa

X 30BH.T.T.. = XMFF + XIT)

ne Xy — PIBHOJIIOYA CHJI THCKY Ha 30BHINTHIO TIOBEPXHIO MOTOTOHJIOJIH Ta30-
reHepaTopa B MPOCKIlii Ha BICh ABUTYHA; X, — CHJA TEPTS 30BHIIIHHOTO IMOTOKY
MIOBITPsI O IOBEPXHIO MOTOTOH/IOJIM Ta30TeHepaTopa.

30BHIIIHIA OMip MOTOTOHJIONN TYPOOBEHTUJIATOPHOI MPUCTABKHU € HACIIIKOM
Jii Ha 1 30BHINIHIO MOBEPXHIO CHJI TUCKY 1 T€PTS 30BHIIIHBOIO MOTOKY MOBITPS O
30BHIIITHIO TOBEPXHIO TYPOOBEHTIIIATOPHOT IPUCTABKH:

X TH: XMTH + XI’TH)

ae Xy — PIBHOJAIIOYA CHJI TUCKY Ha 30BHIIIHIO MOBEPXHIO MOTOTOHAOIH TYp-
OOBEHTWJISITOPHOI MIPUCTABKU B MPOEKIIli HA BICh ABUTYHA; Xy — CHJIa TEPTS 30BHI-
[IHHOT'O TIOTOKY MOBITPSI O MOBEPXHIO MOTOTOHI0IM TYPOOBEHTUIISITOPHOI IPUCTABKH.
EdextuBHa TsAra aBiamiiiHOi CHJIOBOI YCTAaHOBKHM CKJIQA€ThCS 3 BHYTPILIHBOI TSTU
JIBUTYHA

R =(Gice1 = Gat V) + Foi (Pa1 — Pu) T( Ga2 €o— G V) + Fea (P2 — Pw)s
1 30BHIIIHBOTO OMOPY CHIIOBOT YCTaHOBKHU
X 30BH X06.rr.p + X06.rr. .+ XMr.rr.p + XMr.rr + X06.Tn.p + Xo6.’m + XMrTn.p + XMI‘.TH. + XKOp)

ne Xosrrp — ONMP OOMYANKU MOBITPO3abMpaya ra3zoreHeparopa, 0OyMOBIIECHHN €O
CIJI TUCKY Ha 30BHIIIHIO MOBEPXHIO T'OJIOBHOI YACTHHW MOTOTOHIONU (Ha AUISHIT
BX-M);

Xyr.rrp — OHIP LEHTPAILHOI YaCTUHM MOTOTOHJOJM ra3oreHeparopa, 00yMoB-
JIEHUH JTI€I0 CUJI TUCKY Ha JUISHII m-n;

Xo6.r, — OTIP OOMYANKKA MOTOTOH/IOH Ta30TreHepaTopa, 00YMOBICHUN JIEH0 CHIT
TEPTs Ha 30BHIIMIHIO MOBEPXHIO TOJOBHOI YaCTUHUA MOTOTOHIOM (HA IJISHII BX-M);

Xyrrr, — OMIP IEHTPATbHOI YaCTWUHM MOTOTOHIOJM Ta3oreHeparopa, oO0yMOB-
JICHUH A1€10 CUJT TepTs (Ha IUISHIN m-n);

Xo6:mp — OHIp OOMYANKM NMOBITPO3abMpaya TypOOBEHTHIIATOPHOI NPHCTABKH,
0OyMOBJICHUH MI€I0 CHJI TUCKY Ha 30BHINTHIO MMOBEPXHIO TOJIOBHOI YACTUHU MOTOTO-
HJ10JM (Ha IUISHI a-b);

Xo6.mn, — OIMp OOMYANKM TOBITpO3abupada TypOOBEHTHIISITOPHOI MPHUCTABKU,
0OyMOBJIEHUH Mi€l0 CHUJI TEPTS Ha 30BHIIIHIO MOBEPXHIO TOJIOBHOI YACTUHH MOTOTO-



H10J11 (HA IUISHII a-b);

Xyr.mp — OMIP LEHTPAIbHOI YACTUHH MOTOTOHAOJU TYpPOOBEHTUIIATOPHOI MPHU-
CTaBKH, 00YMOBJICHHUH J1€0 CUJI TUCKY Ha QUISHIN b-d;

Xy, — OMIP HEHTPaIbHOI YaCTUHU MOTOTOHAOIHM TYpOOBEHTHIATOPHOI IpHU-
CTaBKU, OOyMOBJICHH JII€0 CUJI TEPTS Ha AUTAHII b-d;

Xyop — KOPMOBHH OIIP CHJI TUCKY Ha JIIAHII MOTOTOHJIONH IIPHUCTAaBKH d-c.

Ha n03ByKOBHUX MIBUAKOCTSIX MOJBOTY 30BHILIHIN OMip aBialiiiHOi CUIIOBOI yc-
TaHOBKH MOPIBHAHO HEBEJIMKHI, OCHOBHY MOT'0 YaCTHHY CKJIAJa€ OMip TEePTs.

Teopetnuni nocmiKeHHs MOKa3aiH, M0 ra30TypOiHHI JBUTYHU 3 TypOOBEH-
TUISTOPHOIO MPHUCTABKOIO MAIOTh BUCOKY €(DEKTHBHICTh 1 €KOHOMIYHICTh B IOPIiB-
HSHHI 3 CyYaCHUMH JBOKOHTYPHHUMH JBUTYHAMH Pi3HOTO CTYNEHS TBOKOHTYPHOCTI.
OpHaK MUTAaHHSA 010 JOCIiKEeHHS TPOMITFHOTO ONOPY CTYMIHYACTOI MOTOTOH IOJIN
ra3oTypOiHHOTO JIBHWTYHA 3 TYpOOBEHTWJISTOPHOIO IMPHCTABKOIO O TEMEPIITHBOTO
qJacy He JOCIHIHKEHO. 3a pe3yibTaTaMHi PO3PaxyHKOBO-EKCIEPUMEHTAIbHUX JOCHTi-
JPKeHb BUKOHAHO y3araJdbHEHHSI MaTepialliB 1010 BIUIMBY CIIiBBiJHOIICHHS T€OMET-
PUYHUX TIapaMEeTPiB MOTOTOHJOJM Ta30TeHepaTopa i MOTOTOHIOJN TYypOOBEHTHMIIS-
TOPHOI MPUCTABKK HAa CyMapHUU 30BHIIIHIN OMip MOTOTOHJIOJIA aBIlaIliiHOI CHIIOBOI
YCTaHOBKH 3 TYpOOBEHTHIIATOPHOIO IPUCTABKOIO.

BigHOCHMII BIUIMB 30BHINIHBOTO A€POAMHAMIYHOTO OMOPY MOTOTOHJIONH Ha
e(eKTUBHY TATY CHJIOBOT YCTAaHOBKHU OIIHUMO SIK BITHOIIEHHS €()EKTUBHOI TSTH JIBU-
r'yHa /10 IOT0 BHYTPILIHBOI TATH

_ 2C,, A,V
R,=1- i ,
(1+m)(C, V)

ne A= 1, /d, — MOJOBKEHHS MIJIIHIPUIHOI MOTOTOHIOJIM CHJIOBOT YCTAaHOBKH; M -
CTyIiHb JBOKOHTYPHOCTI ABHUTYHA; Cyp,r — KOEDIMIEHT MPO(IIBHOIO aepoauHaMiy-
HOTO OMOPY MOTOTOH/IOJIH.

B po3nini HaBeneHO pe3ynbTaTh PO3PAaXyHKOBUX MOCIIHKEHb MPO(UIEHOTO
OTIOPY MOTOTOHIOJ 3 TYpPOOBEHTHIIITOPHOIO TPHUCTABKOIO 1 MOTOTOHJION JBUTYHIB 3
TpaIUIiHHAM PO3TallyBaHHSM BEHTUJISITOPA HAa PO3PaXyHKOBOMY pekuMi. J{Jist 1iporo
3aCTOCOBYBaBCS BiJHOCHUHW TMapameTp aepoJUHAMIYHOTO ONOpYy SK BiIHOIICHHS
po(1ILHOTO OMOPY MOTOTOHIOJIM Ta30TypOIHHOTO JBUTYHA 3 TYPOOBEHTHIISITOPHOIO
MPUCTABKOIO 1 MOTOTOH/IOJNU JIBUTYHA 3 TPAJAHIIIMHUM PO3TAITyBaHHIM BEHTHIISTOPA

X TPTH XTPTI[ / XTP):[[[,

ne Xrpry— NPOQUIBHUH OIip MOTOIOHAOIN TPUKOHTYPHOI'O Ia30TypOIHHOIO IBUTYHA
3 TypOOBEHTUIIATOPHOIO MPUCTABKOIO; Xpyyi— NPOQUIBHUN OMIp MOTOIOHAOIN JIBO-
KOHTYPHOTO Ta30TypOIHHOTO JBUTYHA 3 TPAAUIIIHIM pO3TaIIyBaHHSIM BEHTUJISTOPA.
[TopiBHSIHHS TPOBOJUTHCS JIJIsl IBUTYHIB 3 OJJHAKOBOIO CYMapHOIO BUTPATOIO MOBITPA,
OJTHAKOBUM 30BHIIIHIM Ta0apUTHUM J1aMETPOM JABHUTYHIB 1 OJTHAKOBUMU OCHOBHUMH
pO3MipaMu JBUTYHIB.

Jlis Bu3Ha4YeHHS MPO(IIBHOTO OMOPY BUKOPHCTOBYIOTHCS aepoJIMHAMIUHI
koedirieHTn npodiIbHUX BTpAT (aepoauHaMivH1 KOe(DII[IEHTH BTPAT TEPTH):

Cyfir — aepopvHaMivHui KOEDIIEHT MPOQIILHUX BTPAT MOTOTOHIOJIHN Ta30Te-
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HepaTopa TPUKOHTYPHOT'O JIBUT'YHA;

Cyren — AaepoauHaMivyHUK Koe(imieHT TpoQiabHUX BTPAT MOTOTOHIOJA
TypOOBEHTHIIATOPHOI IPUCTABKY;

Cyrpiy1 — acpoMHaMigHUA KOe(DILiEHT TPO(ILILHUX BTPAT MOTOTOHJIONH JIBO-
KOHTYPHOTO JIBUTYHA.

Ha puc. 4 mokasaHi y3araJibHEHI pe3yJibTaTH JOCTIIKCHb BILTUBY CITiBBITHO-
[ICHHS] TEOMETPUYHHX TapaMeTpiB MOTOTOHJOJIM ra30reHepaTopa i CTyHeHs JBOKO-
HTYPHOCTI TYpOOBEHTWJISITOPHOI MPUCTABKU HA CyMapHUN 30BHIIIHINM OMip MOTOTOH-
J0JIM aBialliiiHOI CHJIOBOI YCTAHOBKH 3 TYPOOBEHTHIISITOPHOIO IPHUCTABKOIO.
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Puc.4. BimuB criiBBiTHOIIIEHHSI TEOMETPUYHUX MTapaMeTPiB MOTOTOHIOJH Ta-
30reHepaTopa i CTyMmeHs IBOKOHTYPHOCTI TYpOOBEHTHIISITOPHOI IPUCTABKH Ha
30BHIIIHINA OTIP MOTOTOHJION CUJIIOBOT YCTAHOBKH

Ha puc. 5 moka3zano pe3ynabTaTu JAOCTIIKEHb BIJHOCHOTO BIUTUBY T€OMETPUY-
HUX MapaMeTpiB MOTOTOHAOJM Ta30reHepaTopa Ha CyMapHUW 30BHINIHIN Omip MOTO-
TOHJIOJU aBlaIiifHOT CHJIOBO1 YCTAaHOBKH 3 TYPOOBEHTUIISITOPHOIO MPUCTABKOIO.

Amnauni3 rpadikiB Ha puc. 5 MOKa3ye, M0 301IbIIEHHS BITHOCHOI JOBXUHU Ta-
30reHepaTopa MPUBOAUTH IO 3HIKEHHS 30BHINIHBOTO OTIOPY MOTOTOHJTOJIH aBiaIliiftHOT
CHJIOBOT YCTAaHOBKH 3 TypOOBEHTUJIITOPHOIO MPUCTABKOIO B MOPIBHSHHI 3 a€pOAMHA-
MiyHUM oropoMm TPJIJI 3Bu4aitHOT0 KOMIIOHYBaHHS.
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Puc.5. BruiuB reoMeTpuuHUX apaMeTpiB MOTOTOHJIONU ra3oreHepaTopa Ha
CyMapHHi 30BHIIIHINA OMp MOTOTOHAOJH aBialliifHOI CUIIOBOT YCTAaHOBKH 3 TypOO-
BEHTWISITOPHOIO MIPUCTABKOIO

[Ipu ¢ikcoBaHOMY 3HAYEHHI CyMapHOi BUTpPATH MOBITPS Yepe3 IBUTYH 301b-
IICHHSI CTYNEHS JBOKOHTYPHOCTI MPUBOAUTH A0 OB ICTOTHOTO 3HIKEHHS CyMap-
HOTO 30BHINTHHOTO OMOPY MOTOTOH/IOJIA aBiaIiitHOI CUJIOBOi yCTAaHOBKHU 3 TYpOOBEH-
TUISTOPHOIO TpHUCTaBKOI0. lLle MOosiCHIOEThCS MMepepo3MOoaiIoOM aepoJAUHAMIYHOTO
OIOpY MIXK CKJIJJOBUMH €JIEMEHTaMU MOBEPXHI MOTOTOHAOJIM IPU 3MIHI OCHOBHHUX
reOMETPUYHUX NapaMeTpPiB CUIIOBOI YCTAaHOBKU. UMM OUIbLIE CTYNIHb TPUKOHTYPHO-
CT1 TypOOBEHTUJIATOPHOI NMPUCTABKH, TMM MEHIIE BIJHOCHUMN BIUIUB 30BHIIIHBOIO
OIOpY MOTOTOHJIOJIM Ta30reHepaTopa Ha 30BHIMIHIA ONIp MOTOTOHIOJIM CHUJIOBOI
YCTaHOBKH.

Pe3ynbratu po3paxyHKOBO-€KCIIEPUMEHTAIBHUX JOCIIAKEHb MOKa3alH, IO
30BHIIIHIN OMip MOTOTOHAOJM ra3oreHepaTopa iCTOTHO BIUIMBAa€ Ha CyMapHHUM mpo-
(b1apHUI OMip MOTOTOHIONIM CUJIOBOI YCTaHOBKH. [IpH cTymeHi TpUKOHTYPHOCTI Typ-
OOBEHTWJISITOPHOI MpUCTaBKU M = 4 ... 6 1 BIIHOCHIH JOBXHKHI razoreneparopa /=0,6 ...
0,8 3meHmeHHs 30BHIHBOr0 ornopy TPT/l mpomopiiiiHO 3MEHIIEHHIO IO 3MO-
YyBaHO! MOBEPXHI MOTOTOHOJHU Tra3oreHeparopa. BinmoBigHO, 30BHILIHIN omip MoO-
torougosm TPT/l smenmyetnest B 2...3 pasu (puc. 5). 3umxkeHHs B 2...3 pa3u 30BHi-
ITHHOTO OTIOPY MOTOTOHJIOJIM CHJIOBOT YCTAHOBKH 32 PAXyHOK 3aMiHH IBOKOHTYPHOTO
JABUTYHA Ha TPUKOHTYPHMH 13 3aJHIM pO3TalllyBaHHSIM TYypOOBEHTHJIATOPHOI IpPH-
CTaBKU €KBIBAJIEHTHO 30UIbIIEHHIO €()EKTUBHOI TATM CHUJIOBOI YCTAaHOBKM Ha 1,5 ...
2,2% 1nipu HE3MIHHUX MMapaMeTpax pododoro npoiecy 1 rabapuTHUX po3Mipax CUIOBOI
YCTaHOBKH.

Buxopucrtanss TypOOBEHTHIATOPHOI NMPUCTABKU HNPUBOJUTH 10 3MIHU €(eK-
TUBHOI TSTW aBlalllfHOI CHUJIOBOI YCTAHOBKM BHACHIIOK IMPOTUIJIEKHOTO BIUIMBY JIBOX
(bakTopiB: 301IBIICHHS BHYTPIIIHBOT TSATH BEHTHJIATOPHOTO KOHTYPY TYpOOBEHTHIIS-
TOPHOT MPUCTaBKU BHACTINOK 301IbIIEHHS BUTPATU MOBITPSA 4epe3 BEHTUIISTOPHUIA
KOHTYp Ta 3MEHILIEHHS 30BHIIIHHOTO aepOJAMHAMIYHOTO OMOPY MOTOTOHJ0JU. Buko-
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PUCTaHHS TypOOBEHTHJISITOPHOI MPUCTABKU 3 MOJAYJIEM YHIBEpPCAILHOTO ra3oreHepa-
TOpa MPUBOJUTH JIO MIABUIIEHHS €(PEKTUBHOCTI 1 EKOHOMIYHOCTI aBialliifHOI CHUIIOBOT
YCTAHOBKH IIPH CTYINEH1 TPUKOHTYPHOCTI TYPOOBEHTUIIATOPHOT MPUCTAaBKKM Mm> 2 ... 3 1
BIIHOCHIY JOBXHHI Ta30reHepaToOpHOTO KOHTYPY /. <0,7...0,75.

Y TpeTrboMy po3iJii BUKIAICHO PE3yIbTaTH €KCIIEPUMEHTAILHUX JTOCTIKECHb
aepoAMHAMIYHUX XapaKTEPUCTUK MOTOTOHAOJ aBialliifHOI CHUJIOBOI YCTaHOBKH 3 0Oa-
FaTOKOHTYPHUM Ta30TypOIHHUM JIBUTYHOM 3 TYpPOOBEHTUJISITOPHOIO MPHUCTABKOIO.
JlociKeHHs BAKOHAHO B aepoAMHaMIuHIN TpyOi Jlep:kaBHOTO HayKOBO-IOCIITHOTO
IHCTUTYTY aBiaiii.

AeponuHamiyHa TpyOa 1 cuctema BHUMipIOBaHb (pHuc. 6) cepTH]ikoBaHi 1
3a0e3neuyoTh TOYHICTh BUMiptoBaHuX mnapamertpiB 0,5...1%. HIBUAKICT, TOTOKY B
aepoJMHAMIYHIA TpyOl 1 reoMeTpuYHI MapamMeTpu MOjejed BU3HAYMIIM Jlana3oH
3MiHM uuciia PeiiHonbica B mporieci JOCHIKEHb Re=10°...10°. 3nauenns umcia
PeitHonbica B XOJI ©KCIEPUMEHTIB 3a0e3leuyBajid KOPEKTHICTh MOJICIIOBAHHS
OOTIKaHHS UWJIHJIPUYHUX MOTOTOHJION Ta30TypOIHHMX JBUTYHIB J03BYKOBUM
MTOTOKOM.

Puc.6. ExcniepumenTanbpHa yCTaHOBKA JIJIST a6pOJUHAMIYHUX JTOCIIIPKEHb MO-
7esieid MOTOTOHIOM aBlalliifHUX CHIIOBUX YCTaHOBOK

JIist excriepuMeHTaIbHUX JOCHIKeHh OyJIO CTBOPEHO MOJENI MOTOTOHIIOM
aBlallifHOT CHJIOBOT YCTAHOBKH 3 MEPEAHIM PO3TAllyBaHHAM MOJYJISl BEHTHIISATOpA Ta
13 3aJTHIM PO3TalIyBaHHSIM TypOOBEHTHIISATOPHOI MPUCTaBKH (puc. 7).

Puc.7. Bapianti MozeniB JoChiKyBaHUX MOTOTOH/IOJT
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[Iporpama excrniepuMeHTy nependayana BU3HaYEHHS JUIsl MOJiesi 6e3p03MIpHUX
Koe(iIieHTIB CHUJI, MPUBEACHHSA 1X 10 HaTypHHX yMoB. Ilin yac mpoBeneHHs eKcre-
PUMEHTY Ha MiJICTaBl MPOrpaMU 3MIHIOBAIUCS KYyTH aTaku « .

JlociiKeHHs! MPOBOIMIINCS B A€pOIMHAMIYHIN TpyOl1 MpH MIBUAKOCTI MOTOKY B
poGouiit wactuni V= 24 m/c. {i#f mBuakocti Biamosigae yucio Re = 3,265- 105, 10
pO3paxoBaHEe 3a XapaKTEPHUM PO3MIPOM — MOJOBKEHHSIM MOJENI MOTOTOHIOMM [, =
200 mM. Ha mouatky ekcrnepuMeHTIB OyJI0 OTpMMaHO 3HAYEHHS MiJHOMHOI CHJIH Ta
7000BOTO OIOPY JIEPKABKU MOJEI Ha KyTax aTakd Bix -2° mo 14° mpu mBHIKOCTI
noToKy moBiTps 24 m/c. KoxHUII ekcriepuMeHT MpOBOAMTHCS IiecTupa3oBo. Iloka-
3aHHA BariB yCEPEIHIOIOTHCS 3 ypaXyBaHHSAM BEJIMYMHU MiTHOMHOI CHIIM 1 J0O0BOTO
OTIOpY MIATPUMYIOYOTO MPUCTPOI0 Ta 00polsitoThes Ha [TEOM. IloBepxHs mopeni
BIJIMOBIa€ BUMOTaM JIJIsi MOJIeJIed, 110 JAOCIIKYIOThCS B aepOJMHAMIYHUX TpyOax.
OCHOBHI T€OMETPUYHI XapaKTEPUCTUKHU MOJeNei: 3araiibHa qoBxkuHa 200MM; 10B-
’KWHA MOJYJIs MOTOTOH10J1M razoreneparopa (/;) 160, 120, 80 mM; noBxuHA MOTYJISI
MOTOTOHJIOJIM TypOOBEHTUIIATOPHOI TipucTaBku (/;) 40, 80, 160mM; giamMmeTp MOTyJIsI
MOTOTOHJIONM Tra3oreHeparopa d; =50MM; piameTp MOAYJS MOTOTOHIOJH
TypOOBEHTUIIATOPHOT IPUCTABKU d> =150 MM.

B mporeci excrnepuMeHTaIbHUX JOCIIPKEHb MPU BH3HAUYEHHI Koe(]ilieHTy
so06o0Boro onopy moaeni Cy, po3paxoByBaJiCh MOMPABKU Ta MOXUOKH, K1 BPAXOBY-
I0Th OCOOJIMBOCTI TMPOBAKCHHSI €KCIIEPUMEHTAILHOTO JIOCHIKEHHS MOTOTOHJIOM
aBialifHUX CHUJIOBUX YCTAaHOBOK: MOXHMOKHM Ha 3arpOMajKEHHSI poOOUYO0i YaCTHHH ae-
POIUMHAMIYHOI TPYOM MOJEIUIIO0 Ta CYMYTHIM CTpyMEHEM, MOXMOKHU MpsIMUX Oararto-
pa30BUX BUMIPIOBAHb 3yCHJIb, BU3HAYAJIOCh CEPEAHE KBaJpaTHUHE BIAXUJICHHS OC-
TATOYHOI'O PE3yJIbTaTy, OOUMCIIOBAINCS TPaHUIll JOBIPYOrO IHTEPBANYy BUITAJKOBOL
MOXHOKH, BpaxoByBajlacs MPHIIaI0Ba MOXHOKA 1 MOXUOKA KyTOBOTO KoedillieHTa Tapu-
pyBaHHS, TTOBHA MOXHUOKa IMPH OLIIHIOBaHHI MOXUOOK HEMPSMHUX BHUMIPIOBaHb Koedi-
Ii€EHTa cuiid J1000Boro omopy Cy, MOXHMOKK HENPSIMHUX BUMIPIOBaHb Ha OCHOBI 3HAM-
JIEHUX TTOXMOOK MOTEPEAHIX MPSIMUX BUMIPIOBaHb.

BaxxnuBuMHM HayKOBUMM 3ajlayaMH y BHUPIIIEHHI MPOOJeMHU 1HTerparii raso-
TypOIHHOTO JBUTYHA 3 TypOOBEHTHJIATOPHOIO NMPHUCTABKOIO Ta MOTOTOHJOJHU € BH-
3HaYeHHs BIUIMBY uucen Maxa, PeifHonbaca 1 KyTiB aTaku JITaJbHOTO amapaTy Ha
aepoaMHAMIYHI XapaKTEPUCTUKU CTYIIHYACTOI MOTOTOHJOJU CHJIOBOi yCTaHOBKHU
JTATBHOTO amapary.

Ha puc. 8 mokazano 3ayie’kHOCTI KoedillieHTa CYMapHOTO MPO(UIEHOTO OTOPY
MATIHAPUYHAX MOTOTOHOJN B 3aJIEKHOCTI BiJ uncia PeiHombica, SKi OTpUMaHO B
pe3yJbTaTi eKCIIEPUMEHTATBHUX JOCIIIPKEHb B a€pOIMHAMIYHIN TPYOi.

Amnani3 rpadikiB Ha puc. 8 mokasye, 10 PU HYJbOBOMY KYTl aTaKu 3HAYEHHS
Koe(]iIi€HTIB 30BHIIIHBOTO OMOPY MOTOTOHJIONU Ta30TypOIHHOTO JABUTYHA 3 TypOoO-
BEHTUJISITOPHOIO MPUCTABKOIO (31 CTYMEHEM JIBOKOHTYPHOCTH m = 5) MEHILE Yy TO-
PIBHSIHHI 31 3HQUEHHSAMHU KOE(QILIEHTY 30BHIIIHBOTO OMOPY MOTOTOHIOJU JBOKOHTY-
PHOTO Ta30TYpOIHHOTO JABUTYHA TPAIUIIMHOI KOMIIOHOBKH (31 CTYNEHEM JIBOKOHTY-
pHocTH m = 5) Ha &...12 % y BChbOMY JOCIHIIKEHOMY Jiarna3oHi yucen PeitHonbzca.
AHaii3 pe3ynbTariB AOCIIIKEHb MOKa3aB, IO MPU HYJIbOBOMY KyTi aTaKd CHUIIOBOI
YCTaHOBKH 3HAYEHHS KOEQIIIEHTIB 30BHIIIHHOIO OMOPY MOTOTOHAONH Ta30TypOiH-
HOTO JBUTYHa 3 TYpOOBEHTHJIATOPHOIO MPHUCTABKOIO (31 CTYNEHEM JBOKOHTYPHOCTH
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m=>5) MEHIIIe y MOPIBHSAHHI 31 3HAYCHHSIMHU KOCQIIIEHTY 30BHIIIHHOTO OMOPY MOTO-
TOH/IOJU JIBOKOHTYPHOTO Ta30TypOIHHOIO JBUTYHA TPAAUIINHOT KOMIOHOBKH (31
CTYNEHEM ABOKOHTYpHOCTI m=5) Ha 5...10% y BchbOMY AOCTIPKYBAHOMY Jiana3oHi
yucen Maxa.
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Puc.8. 3anexHocTi KoedilieHTa CyMapHOTO MPOQiTLHOTO OMOPY
MUTIHAPUYHUX MOTOTOHIOJ B 3aJICKHOCTI Bif yrciia PeiiHonbaca Ta Maxa

Ha puc. 9 naBeneHo NMpUKIaIM 3aJ€KHOCTI KoedilieHTa MiAHOMHOT CHIIM Ta

xoedinieHTa 1060BOrO onopy Bix Kyra ataku C,, = f(a) Ta Cy,= f(o) nns HaiOLIBII
XapaKTepHUX BapiaHTiB JOCIIHKCHUX MOJEIEeH MOTOTOHIOI.
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Puc.9. 3anexnicts Cyy = f(a) Ta Cyx, = f() Bi KyTa aTaku Jjis MOJENEH J10-
CJTiIKEHUX MOTOTOHIO

Ipu KyTax aTaky JiTaneHOro amapaty o 20° aepomuHamiuHmii omip MOTOro-
H/I0JIM 3 TYpOOBEHTWJIATOPHOIO MPUCTABKOIO ICTOTHO MEHINE B MOPIBHSHHI 3 MOTO-
TOHJIOJIOI0 JIBUTYHA 3 TPAJAWLIMHUM PO3TALIyBaHHSIM BEHTUJISITOpA MpU OE3BIIPUB-
HOMY OOTikaHHi. Pe3ynpTaTu qOCHi)KeHb BILUIUBY KyTa aTakd Ha KOCQIIIEHT 30BHI-
IIHHOTO OTOPY IIIIHAPUYHUX MOTOTOHJIOJ aBlalliifHOi CHJIOBOT YCTaHOBKH 3 TypOoO-
BEHTWISITOPHOIO TMPHUCTABKOIO TMOKa3aldH, IO 301IbIICHHA KyTa aTaKd JITaJbHOTO
ammapary 3 o= 0° 10 o= 20° Ipu3BOAUTH 10 30UIBIIECHHS 30BHIIIHLOIO OIMOPY IHJIiH/I-



15

PUYHOT MOTOTOH/IONHM TPUKOHTYPHOTO Ta30TypOiHHOTO nBuUryHa Ha 15...20% (mpu
CTyNEHI TPUKOHTYPHOCTI mM=5), B TOW XK€ Yac, JJs HUJIIHIPUYHOT MOTOTOHJIOJH
JBOKOHTYPHOTO Ta30TypOiHHOTO ABUTYHA 3POCTaHHS 30BHIINIHBOTO OMOPY CKIAiae
35...45% (mpu cTymeHi TBOKOHTYPHOCTI ABOKOHTYPHOTO Ta30TypOIHHOTO JBUTYHA
m=5). Lli pe3ynbTaTu OTpUMaHi I BCHOTO JOCIIPKEHOTO Jiana3oHy J03BYKOBHUX
MBUAKOCTEHN MOJBOTY.

VY3aranbHeH1 pe3yabTaTH JOCHIIIKEHb BIUIMBY KyTa aTakd Ha KOCQIIEHT i
HOMHOT CHJIM TUJIHAPUYHOT MOTOTOHONM aBiaIliiHOT CHUJIOBOi YCTaHOBKHU 3 TypOO-
BEHTWJISITOPHOIO TMPHUCTABKOI MOKa3aiH, 10 301IbIICHHA KyTa aTaKd JITaJbHOTO
ammapary 3 o= 0° 10 o= 20° mpMBOAUTH 10 MEHII iCTOTHOTO 30iIBIIEHHS aepoMHa-
MIYHOTO Koe(imieHTa MiIHOMHOI CUIIM IUJIIHIAPUYHOT MOTOTOH/IOIM TPUKOHTYPHOTO
ra3oTyp6OinHoro asuryHa (Ha 10...15%) npu cTymneHi TpUKOHTYPHOCTI m = 5 B mopi-
BHSIHH1 31 30UIbIICHHSAM KoeilieHTa MiIHOMHOI CHUJIM MITHAPUYHOI MOTOTOHIOJIH
JBOKOHTYPHOT'O ra3oTypOiHHOro ABUryHa (Ha 35...40%) npu cTyneHi ABOKOHTYPHO-
CTi JTBOKOHTYPHOTO Ta30TypOiHHOTO ABUTYHa m=S5. lle MOSCHIOETHCS MEHIIOIO TH-
TOMOIO Baroro IMiJTHOMHOI CHJIM MOTOTOH/IOJIHM Ta30TeHepaTopa TPUKOHTYPHOTO ra3o-
TypOIHHOTO JBUTYHA B 3araJlbHOMY OaiaHci MiTHOMHOI CHJIM MOTOTOHAOIN CHIIOBOI
YCTaHOBKH 3 TPUKOHTYPHUM ra30TypOIHHUM JABUTYHOM MPHU I0AATHIX KyTax aTaku. Lli
PE3yNbTaTH OTPUMAaHI I BCHOTO JOCIIKEHOTO /1ialma30Hy JO3BYKOBUX IIBUIKOCTEH
noJibOTy. JlOCTOBIpHICTH pPe3yNbTaTiB, OTPUMAHUX MPHU JOCITIDKEHHIX MOJAENEH MO-
TOTOHOJ B aepoAauHamiuHiid Tpyoi AT-1, 3abe3neuyBanach JOTpUMaHHSIM MapameT-
piB OIIGHOCTI MIPH MPOBEICHH] EKCIIEPUMEHTIB.

YerBepTHii po3aia Aucepranii NpucBAYCHUIN TOCTIIKEHHIO BIUTUBY YIpPaB-
JHHS TPUMEKOBHUM IIIapOM Ha 30BHINIHIA OIMip MOTOTOHAOJHW aBlalliifHOI CHUJIOBOT
YCTaHOBKH 3 TYpOOBEHTHIISITOPHOIO MPUCTABKOIO. B po3iii po3risgaroThCsl MUTAHHS
OIIIHKM BIUIMBY MapaMeTpiB Teuii Ha 30BHINIHIA MOBEPXHI MOTOTOHIOJIM Ha (HopMy-
BaHHS TIPUMEKOBOTO IIapy Mepea TypOOBEHTHIISITOPHOIO MPHUCTABKOIO. UuceNbHUN
EKCIIEPUMEHT JJa€ MOXJIMBICTH MPOBOJUTHU JOCIIKEHHS OTIOPY MOTOTOHJONHU Ta30-
TypOIHHOTO JBUTYHA 3 TYPOOBEHTUJIATOPHOIO MPUCTABKOIO IMPU PI3HUX 30BHIMIHIX
YMOBax 1 HMIBHAKOCTSAX MONbOTYy. JJis po3paxyHKy OOTIKaHHS BHUKOPHUCTOBYIOTHCS
ocepenneHi piBHsAHHA HaB’e — Crokca, SiKi 3aMHUKaJHCs MOJIEIUIIO TypOYJIEHTHOI
B’s3k0ocTi SST Mentepa. Ha puc. 10 mpencraBieHa AociipkyBaHa TBEpIOTLIbHA
MOJIeJIb MOTOTOHIOJIM. MaKCUMalbHUM JllaMeTp MOTOTOHJIONHU sl Ta30reHepaTopa
cknagae — 0,6 M, TOBXKMUHA MOTOTOH/IOJIM 10 TYpOOBEHTUIIITOPHOT IPUCTABKH — 2,5M,
AlaMeTp MOTOTOHAOIHN TYpPOOBEHTHIIATOPHOT MPUCTAaBKH — 1 M.

Puc.10. TBepaotineaa Moaenb MoTOTOHA0IU ['T/] 3 TypOOBEHTHIATOPHOIO
MIPUCTABKOIO
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byna npoBeneHa cepis po3paxyHKIB OOTIKaHHS MOTOTOHJIONH 3 TYpOOBEHTH-
JATOPHOIO MPUCTaBKOIO npH unciaax Maxa M= 0,3...0,8.

[Tepuinm etarmoM po6oTH OYB pO3paxyHOK Teuli Ha TOBEPXHI MOTOTOHIOIHN 0Oe3
BUKOPWCTAHHS YTPABIIHHS TMPUMEKOBUM IIAPOM. 3a pe3yJbTaTaMH pPO3PaXyHKIB
BU3HAUAINCH 3aJICKHOCTI TOBIIMHM BUTICHEHHsS NPHMEXKOBOTO IMapy & Bij umcla
Peitnonbaca. Ogaum i3 ePEeKTUBHUX METOJIIB, SIKUW BITHOCUTHCS IO aKTHBHUX METO-
1B, € BIICMOKTYBaHHS MPUMEKOBOTO IIapy Yepe3 creniaibHi 0TBopu. B poboTi cTa-
BUTHCS 3aBJIaHHS OLIIHUTHU BIUIMB (POPMH BXITHMX KPOMOK OTBOPIB Ha €()EKTUBHICTD
B1JICMOKTYBaHHSI IPUMEKOBOTO APy Ha MOBEpXHI MOTOTOHA0H. [TocTaBneHa 3agada
BUpIIITyBaJIacs METOJOM YHMCEJIbHOIO MoJietoBaHHs. [I1s ypaxyBaHHS IPUMEKOBOTO
miapy po3paxyHKoBa ciTka Oyna 3 ajanTaii€erd MPUMEKOBOTO Mmapy. Tum
PO3pPaxyHKOBOI CITKM - HECTPYKTypoBaHa. Sk poOoue Tijo oOpaHe MOBITPS MpHU
cTaHJapTHUX arMochepHux ymoBax. Ha Bxomi 3agaBasiace mBuakicTh 100 m/c. O6'-
€KT JIOCTI/DKEHHS - Tedis Ha MOBEPXHI IMWIMHAPIYHOI MoTOoroHaoiu. Ha moBepxHi
MOTOT'OHJIOIM BUKOHAHO OTBOPH JIJIsl YIPABIIIHHS MPUMEKOBUM HIAPOM.

Ha pwuc. 11. nokazano cxema Teyii Ha TMOBEPXHI MOTOTOHIOJN 3
B1JICMOKTYBAaHHSIM IIPUMEKOBOTO APy Yepe3 OTBOPH.

Puc. 11. Cxema Tedii Ha mOBepXHI MOTOTOH/IONHU 3 BIICMOKTYBaHHIM MpUMe-
’KOBOT'O IIapy Yepe3 OTBOPU: & — OTBOPH 3 IPSIMOKYTHUMHU BX1THUMHU KPOMKamH, 0 —
OTBOPH 3 MTPOG1IIILOBAHUMHU BX1THUMHU KPOMKaMU

JI71s1 OLIHKY 1HTEHCUBHOCTI YNPABIIHHS IPUMEKOBHUM IIapOM B pOOOTI 3ampo-
MMOHOBAHO KOe(IIIEHT BiACMOKTYBAaHHS:

ps-cs-iA
Cy=——,

Py €y 6
ne 8 — TOBIIMHA BUTICHEHHS IIPUMEKOBOTO WAPY; P, — T'YCTUHA rasy y api IOTOKY;
-, — IIBUAKICTb ra3y y fapi NOTOKY; A — JIHIHHUI pO3MIp OJMHUYHOIO OTBOPY IS
BIJICMOKTYBAaHHSI MPUMEKOBOTO IIAPY; Z — KUIBKICTh OTBOPIB AJSl BIJCMOKTYBaHHS
MPUMEKOBOTO IIApy HA MOBEPXHI MOTOTOHOJH; ¢, — IIBUIKICTh Ta3y B KaHajax IJis
BiZICMOKTYBaHHSI IPUMEKOBOTO 11apy; O, — T'yCTHHA razy B KaHajax.

AHami3 pe3yibTaTiB JOCIIHPKEHHS MOKa3aB, IO NMPHU BIACMOKTYBaHHI uepe3
OTBOpPH 3 MPSMOKYTHHUMH BXiTHUMH KPOMKAMH TOBIIMHA MPHMEKOBOTO IIapy
3MeHIIyeThcst Ha 58...65%, mpu 3acTocyBaHHI MPOQPUIHLOBAHUX BXIAHUX KPOMOK -
e eKTUBHICTb 3pocTae 110 63...70%.

3amada nocipKeHHs nepeadadana OlHKY BIUIMBY IHTEHCHBHOCTI BIJICMOKTY-
BaHHS MPUMEXOBOTO IIapy Ha 3HIKEHHS aepOJAMHAMIYHOTO OMOPY MOTOTOHAONH 1
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301IBbIIICHHS BHYTPILIHBOI TATH BEHTWIATOPHOTO KOHTYPY TYpOOBEHTHIIATOPHOI MPH-
CTaBKH. BiJICMOKTYyBaHHS HPUMEKOBOTO APy 3 MOBEPXHI MOTOTOHIONH Ta30TeHE-
paropa MpHU3BOIUTH 10 3MEHIIEHHS aepOJMHAMIYHOTO OMOPY MOTOTOHAOJM ra3ore-
HEpaTopa 1 CUIOBOT YCTAaHOBKH B LisoMy. [IpumerxoBuii map 3 moBepXHi MOTOTOH/I0JIN
ra3oreHeparopa HaaXOAUTb B MPOTOYHY YACTUHY BEHTHIATOPHOTO KOHTYPY
TypOOBEHTUIISITOPHOI MPUCTABKHU MOTOTOHIOJHU 1 Oepe y4acTh B poOOYOMY TpoIieci
TypOoBeHTUIAITOpHOI TpucTaBku. IIIBUAKICTE MOTOKY B aepoAuHAMIuHIA TpyOl 1
reoMeTpUYH1 apaMeTpy MOJeNIel BU3HAUMIIM Jiana3oH 3MiHM yucia PeiiHonbraca B
nporeci nociimkens Re = 10°...10°. BigHocHa 3MiHa 30BHIIIHBOTO OMOPY MOTOTOH-
JOJM aBlalliiHOI CHJIOBOT YCTaHOBKH 3 TypOOBEHTHJISITOPHOIO MPHUCTABKOIO MPU BH-
KOPUCTaHHI BiJICMOKTYBAaHHS IMPHUMEKOBOTO IIapy 3 MOBEPXHI MOTOTOHAOJIM Ta3ore-
HepaTopa BU3Hayaacs 3a popmyIioro

Y — XTPTﬂ5 _ Cer§d111 + CXTBHdOZO (1 + Z)
TPTAS — - .
. XTPMI CXO

B npuseaenux popmynax C,, — KoediliEHT aepoAMHAMIYHOTO OIMOPY MOTO-
TOHJIOJNIM ra3oreHeparopa 0e3 yrnpaBiiHHS NPUMEKOBUM mApOM 1 Cyps — KOSDIIIEHT
aepOJMHAMIYHOTO OINOPY MOTOTOHJOJM ra3oreHeparopa 3 BiJACMOKTYBaHHSM IpH-
mexxoBoro mapy. IIpu Cs =Cj,,; po(dIBHUI OMIP MOTOTOHIOIH I'a30I€HEPATOPHOTO
Moy X=0.

Ha puc. 11 nokasani 3aj1€KHOCTI OIOPY MOTOTOHJIOJIM CUJIOBOi YCTAaHOBKH Bijl
IHTEHCUBHOCTI BIICMOKTYBaHHS IPUMEKOBOTO IIapy 3 MOBEPXHI MOTOTOHAOJH Ta30-
rereparopa. Ilpu koedimienti BimcMokTyBanus mpumexosoro mapy Cs=1,0 mpax-
TUYHO BECh OIIp MOTOTOHAOJU BU3HAYAETHCS 30BHIIIHIM a3pOJAMHAMIYHUM OMOPOM
MOTOTOHJIOIM TYpOOBEHTUJISATOPHOI TPHUCTABKU, TOOTO 3OBHIIIHINA OIIp CHIOBOI
YCTAaHOBKU JOCSITa€ HAWMEHILOT BEJTMYUHH.

L
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Puc. 12. 3anexHicTh aepOAMHAMIYHOTO ONIOPY MOTOTOH/IOJIM CUJIOBOI yCTa-
HOBKH BiJI IHTCHCHBHOCTI BiJICMOKTYBaHHS TPUMEKOBOTO MIAPY 3 MOBEPXHI MOTO-
TOHJIOJIM Ta30reHepaTopa
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[TopiBHSIHHSI 30BHIITHBOTO OTIOPY MOTOTOHAOJ 3BHYAWHOTO KOMITOHYBAHHSI
JIBOKOHTYPHOT'O Ta30TypOIHHOTO JIBUTYHA 1 M'ITW BapiaHTIB MOTOTOHJOJ Tra3oTyp-
OIHHOTO JBHUTYHA 3 TYPOOBEHTUJITOPHOIO MPUCTABKOIO MOKa3asio, 1mo e(eKT Bija 3a-
CTOCYBaHHS BiJICMOKTYBAaHHS MPUMEXOBOTO IIapy Ha MOBEPXHI MOTOTOHIOIHU Ta30-
reHepaTopa 3aJIeKUTh BiJl CTYIEHS IBOKOHTYPHOCTI TYPOOBEHTHUISITOPHOI IPUCTABKH.

PesynbraTi mocmipkeHb moka3aju, 10 30BHIMIHIN OMip MOTOTOHIOJI Ta30Typ-
OIHHUX JBUTYHIB 3 TypOOBEHTUJISITOPHOIO TpucTaBkolo Ha 50...55% wMeHmie, HiX
30BHIIIHIN OMip MOTOTOHAOJ 3BUYAailHOI KOMITIOHOBKH JBOKOHTYPHOTO Ta3oTypOiH-
Horo nBuryHa. Ilokazano, mo npu xoediuieHTi BigcMoktyBanHa C; =0,9...1,0 30B-

HIITHIA aepoJWHAMIYHUI OMip CHJIOBOI YCTAaHOBKM HAOJMKAETHCS 1O HaWMEHIIOL
BEJIMUMHHU.

Y n'sTomy po3aiii po3risiiatoThCsl MUTAHHS a€POTEPMOTra30JMHAMIYHOL 1HTE-
rpauii JIBOKOHTYPHOTO ra3oTypOIHHOIO JBUTYHA 3 TYpOOBEHTHIATOPHOKO MPHUCTAB-
KOO Ta MOTOTOHJOJIM aBlallliHOI CUJIOBOI YCTAHOBKH.

KoHuemnuis aeporepMorazoiMHAMIYHOI 1IHTErpaLii CTyniH4acTOi MOTOTOHJIOMH 1
JBOKOHTYPHOTI'O Ta30TypOIHHOIO ABUTYHA 3 TYpOOBEHTUIISITOPHOIO MPUCTABKOIO IPY-
HTY€THCSI HA BUKOPUCTAaHHI €HEPTii MPUMEXKOT0 1apy, Mo (OpMYeTbCS HA TOBEPXHI
MOTOTOH/IOJIM Fa30re€HeEPATOPa, sl 3MEHIIEHHS 30BHIIIHBOIO OIIOPY MOTOTOH/I0JIM Ta
301IbIIEHHS €(EKTUBHOI TIrW TypOOpEeakTUBHOro JBUIyHa. CXeMy KOMIIOHOBKHU
aBlaIlifHOI CHUJIOBOT YCTAHOBKHU 13 TYPOOBEHTUIIATOPHOIO MPUCTABKOIO 300paKeHO Ha
puc 13.

- 161

il i = =
o Majyne rasoredeparopa : 5 !
I 24 i

TypOosenTHIATOPHA
NpHCTABKA

Puc. 13 Cxema koMnoHoBKH MOTOTOHA0JU 1 TP/I/I 13 TypOOBEHTHIISITOPHOIO
IIPUCTABKOIO

Buacniiok nogaBaHHS 10 BUTpATH MOBITPS 4Yepe3 BEHTHJIATOPHUN KOHTYP
TypOOBEHTUJISITOPHOT MPUCTABKH J0JIaTKOBOI MacH NoBITps 4Gy, MO BIACMOKTY€ETHCS
3 MOBEPXHI MOTOTOHJOJM Tra3oreHeparopa BHYTPIMIHS TAra TYpOOBEHTHJIATOPHOI
NpUCTaBKU Oyzie 3pOCTaTH

R, = G{Cd(l+g)—V+m[Cc11(1+K5)_V]} '

TepmorazoauHaMiuHUM PO3paxXyHOK aBialllifHOI CHJIOBOi YCTaHOBKHU 3 BIJICMO-
KTYBaHHSIM TPUMEKOBOIO IIapy 3 MOBEPXHI MOTOTOHAOJU Ta30reHepaTopa BEHTH-
JSTOPHUM KOHTYPOM TYpOOBEHTHIISITOPHOT IPUCTABKU CKIAIAE€THCA 3 JEKUIBKOX PO3-
paxyHKOBUX MOJyJiB. PoOOTa MKy BHYTPINIHBOrO KOHTYPY L, BUTpadyaerhcs Ha
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30UIBbIIICHHS! KIHETUYHOI €HEPTii ra3y, 0 IPOXOAUTh Yepe3 BHYTPIIIHINA KOHTYp, 1 Ha
pOOOTYy CTUCHEHHS OBITPS Y TypOOBEHTHIIATOPHIM pucTaBLi: L,; —4acTUHA poOOTH

TypOIHM BHYTPIIIHBOI'O KOHTYpY, SIKA MEPENAETbC 30BHIIIHBOMY KOHTYDY; Lp,;; —

poOoTa CTUCHEHHS IPYroro KOHTYpPY; Mg - €()EKTUBHHUH CTYIIHb JBOKOHTYPOCTI
TYpOOBEHTHJIITOPHOI MPHUCTABKH, KU BPaxOBYE J0JaBaHHS O BUTPATH MOBITPA
yepe3 BEHTWISATOPHUN KOHTYpP TypOOBEHTHISATOPHOI pucTaBku Gy A0AaTKOBOI Macu
noBiTpsa AGg;, 10 BIICMOKTY€ETHCS 3 MOBEPXHI MOTOTOHAOJIM ra30reHepaTopa.

3 ypaxyBaHHSIM MPUMEKOBOTO MHIapy, M0 (HOPMYETHCS HA MOBEPXHI MOTOTOH-
JOJM Ta30Te€HepaTopa, CTYMiHb JIBOKOHTYPHOCTI TYpOOBEHTHJIATOPHOI NPUCTaBKU
BU3HAYAETBCS 32 BUPA3OM M,y =m(l+ K5), ne K5 - KoedilieHT, M0 BpaxoBye 3Mi-

HEHHSI BUTPATH TOBITPS Yepe3 BEHTHJIATOP, BHACTIIOK BIICMOKTYBAHHS MPHUMEXKO-
BOI'O IIapy 3 MOBEPXHI MOTOI'OHJIOJIM Ta30T€HEpaTopa Ta MOro MOoAAIBIIOr0 BUKOPH-
CTaHHS Y BEHTHJIATOPHOMY KOHTYpP1 TYpOOBEHTHIISITOPHOI IPUCTABKH.

Hus TPIAJ] 3 TypOOBEeHTUISTOPHOIO MPUCTaBKOIO €()EKTUBHHUI CTYMiHb JIBO-
KOHTYPHOCTI Mg BU3HAYAETHCS 3a CIIIBBIAHOIIECHHAM

g (Ppir ) o1 Fpr (14 K5)
@ q (}\‘BBT ) F;BBTI

VY poGoTi po3MIIIal0ThCS METOIUKH a€pOTEPMOra30MHAMIYHOIO PO3PaXyHKY
CUJIOBOI YCTaHOBKHM 3 OJHOKOHTYPHHUM Ta JABOKOHTYPHUM rasoreHeparopom. s

BU3HAYCHHS ONTHMAIbHUX 3HAYCHb CTYNCHS ABOKOHTYPHOCTI m . TypOOBEHTHIIS-

. . . . *
TOPHOI IPUCTABKY 1 CTYICHS MIABUIICHHS TUCKY Y BEHTHIITOPL Ty o Y PO3PAXYH-

KOBHMX YMOBAaxX MOJBOTY B JMCEpTallli 3aPONOHOBAHO TpadoaHATITUYHUN METO OTl-
TUMI3aIlii mapaMeTpiB TYpOOBEHTWIATOPHOI nipuctaBku TPJI/I.

OcHoOBHa MeTa OoNTUMI3allll MapaMeTpiB TYpOOBEHTHJIATOPHOI MPUCTABKH IO-
JsiTae y BU3HAYCHHI JJI1 PO3PaXyHKOBUX yYMOB TOJBOTY 3HAuY€Hb CTYNEHS TBOKOH-
TypHOCTI m, . TYPOOBEHTHIISITOPHOI MPHUCTABKH Ta CTYICHS MiABUILICHHS THCKY Y

. * .
BEHTHIISITOPI T, o » Y3TOMKCHUX 3 MapaMeTpamMu TYpOIHHOIO KOHTYPY TypOOBeH-

.o * * o,
TUIATOPHOI MPHUCTABKU Tl TA MAPAMETPAMU Ta30reHEpPaTOpHOro moaysst 1. 1

W:z y 3alaHuX yMoBax noasoty (M., H abo 7, ;).

B po6oTi orpumaHo cepito HoMorpam rpadgoaHaTiTHYIHOTO METOTy BU3HAUCHHS
napaMeTpiB TypOOBEHTHIISITOPHOI IPUCTABKH, Y3rOJUKEHHMX 3 IapaMeTpamH rasore-
HEPAaTOPHOTO KOHTYPY JABOKOHTYPHOTO TypOOpEaKTUBHOIO JBUTYHA.

Ha puc. 14 npencraBieHo NmpHUKiIaad HOMOTpaM rpadoaHaliTHYHOTO METOy
BU3HAUYCHHS MapaMeTpiB TypOOBEHTUJIATOPHOI NPUCTABKH, Y3TOKEHUX 3 MapameT-
pamMM razoreHepaTopHOro KOHTYpPY JBOKOHTYPHOT'O TypOOpPEaKTUBHOTO JIBUTYHA.

Baxxnue Micle y BUpILIEHH] MPOOJIEMH 3MEHIIEHHS 30BHIIIHBOTO OMOPY MO-
TOTOHIOJM JBUTYHA Ta MiJBUIICHHS TATH BEHTHJIATOPHOTO KOHTYPY Ma€ aepoTep-
MOTa30/IMHAMIYHA 1HTErpalis napamMeTpiB 1 XapaKTEPUCTUK Ta30TypOIHHOTO ABUTYHA
Ta MOTOTOH/IOJIM CUJIOBOI YCTAHOBKHU 3 YIPABIIHHAM MPUMEKOBUM IIAPOM.
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Puc.14. Homoropamu rpadoaHaniTHYHOTO METOIY BU3HAUCHHS ONTUMAIbHUX

napaMeTpiB TypOOBEHTHUIISITOPHOI IPUCTABKHU IBOKOHTYPHOTO TypOOPEaKTUBHOTO
JIBUTYHA

BinnocHa 3mMiHa 30BHIIIHHOTO OMOPY MOTOTOHJIONIM aBialliiiHOT CHIJIOBOI ycTa-
HOBKHM 3 TYypOOBEHTHJISITOPHOIO IPHCTABKOIO IMPH BHKOPUCTAHHI BiJCMOKTYBaHHS
IPHUMEKOBOTO IIapy 3 MOBEPXHI MOTOTOHJONM ra3oreHeparopa BU3Haudanacs 3a (o-

pMYJI010
7| Cx, A=CpVdii +Cy (A-1)
C X,

3anexxHiCcTh TPO(MUIBHOTO ONMOPY HMIIIHAPUIHOI MOTOTOHJIONH Ta30TeHepaTopa
BiJl IHTEHCHBHOCTI B1JICMOKTYBaHHsI IPUMEKOBOTO IIapy MoKa3zaHa Ha puc. 15.
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Puc.15. 3anexHicTs pod1ILHOTO OMOPY HMITTHAPUYHOI MOTOTOHJIOJH BiJl 1H-
TEHCUBHOCTI BiJICMOKTYBAaHHSI IPUMEKOBOTO IIIapy

/|
)/
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V3arajibHEH1 pe3yJbTaTH PO3PaXyHKOBO-EKCHEPUMEHTAIbHUX JIOCIIIKEHHb
BIUIMBY YIIPaBJIiHHS IPUMEKOBUM ILIAPOM Ha IMOBEPXHI MOTOTOH/I0JIA Ta30reHepaTopa
CWJIOBOI YCTAaHOBKHM Ha BHYTPIIIHIO TATY BEHTWISATOPHOI'O KOHTYPY TYpOOBEHTHIIS-
TOPHOI IPUCTABKX TPUKOHTYPHOTO JBUI'yHA ITOKA3aHO Ha puc. 16.

Ry R,
106 | 1005
104 | /\/ﬂf 101 //‘f
) 4'//\ \"'\_ N \.‘\\ ?005 ‘-\ ‘\‘_ \"-._‘_ Y

_ m=2| m=4| m=6| m=B m=2| m=4 | M= =8
101 ~ i | 10

(=08 1,=04
0 02 04 06 08 10 0 02 04 06 08 10 ¢(
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Puc. 16. BruuB ynpaBiiHHS TPUMEXKOBUM IIAPOM Ha MOBEPXHI MOTOTOHJIOIH
ra3oreHeparopa Ha TATY BEHTUJISITOPHOTO KOHTYPY TypOOBEHTHIATOPHOT MPUCTABKU

Posrnsan pe3yapTatiB AOCIIKEHHS TIOKa3aB, 10 MPU IHTEHCUBHOCTI BiJICMOK-
TyBaHHS IPUMEXKOBOIO APy 3 TOBEPXHI MOTOTOHIOIM Ta30T€HEPATOPHOTO MOJIYJIS,
IO BIANOBIAA€ 3Ha4YeHHAM KoedimieHTa BincMokTyBaHHA C; =Cs,,=1,0, Mae Micne
30UTBIIEHHS TATH BEHTUISITOPHOTO KOHTYpa JABOKOHTYPHOTO ABUTYHA Ha 2,5...6 %. (
JUTSL TIOJTOBYKEHHSI MOTOT'OHJIONU Ta3oreHeparopa A=6) ta Ha 1,0...1,5 % (a1 mogos-
’KEHHSI MOTOTOHJIOJIM ra3oreHeparopa A=4).

Ha puc. 17 Ta puc. 18 nokazani pe3yibTaTd PO3PaXyHKOBOTO JIOCIIIKEHHS
BIUTMBY YIIPaBJIiHHS IPUMEKOBHUM IIIAPOM Ha TTOBEPXHI MOTOTOH/IOJIA Ta30T€HEpaTOpa
CHJIOBOT YCTAaHOBKH 3 TYpOOBEHTUJISITOPHOIO MPHUCTABKOIO HA €PEKTUBHY TATY 1 ede-
KTHBHY TTUTOMY BUTpaTy NajMBa JIBOKOHTYPHOTO JBUTYHA TMPHU JTO3BYKOBHUX IIBU]I-
KOCTSIX MOJIbOTY. Po3riisiy pe3ynbTaTiB TOCTIKEHHS MO0Ka3aB, M0 MPU IHTEHCUBHOCTI
BIJICMOKTYBaHHSI TIPUMEKOBOTO APy 3 TMOBEPXHI MOTOTOHOJN Ta30T€HEPATOPHOTO
MOYJIsl, IO BiANOBiAae 3Ha4eHHAM KoedinienTa BincMokTyBaHHsA Cs=Cs,,~1,0, Mae
MICIIe 3HWKEHHS NPO(UIBHOIO aepoJMHAMIYHOTO ONOPY MOTOTOHAOJU  CHJIOBOI
yCcTaHOBKHU Ha 35...55% (11 MOTOTOH/I0JIM ra30reHepaTopa 3 MOJOBKEHHIM A=6) Ta
Ha 15...30% (11 MOTOTOHIOIM ra3oreHepaTopa 3 MoJAOBKEeHHIM A=4). BigcMokTy-
BaHHS PUMEKOBOIO IIapy MTPUBOAUTH A0 BIAHOCHOTO 301IbIICHHS €(EKTUBHOI TATH
TP na 1,25...2,3% (nipu cTyneHi ABOKOHTYPHOCTI TypOOBEHTHIISTOPHOI MpHUCTa-
BKM M=2...8 1 MOJOBXEHHI MOTOTOHJIOJHU Ta3oreHeparopa A=4), a Nnpu MoJI0BKEHHI
MOTOTOHJIONIM Ta3oreHepaTopa A=6 BigHOCHE 301blIeHHsI €()EeKTUBHOI TSATH CKIIAJae
3...6%. BigHocHe 3MeHIeHHs nuToMoi BUTpatu manuBa TP/l mpu cTymneni ABOKO-
HTYPHOCTI TypOOBEHTUJISITOPHOI MPHUCTaBKU mM=2...8 1 MOJOBXKEHHI MOTOTOHIOJU
razoreeparopa A=4 cknaznae 1,0...4,0%, a npu nmogoBKEHHI MOTOTOHAOJMU ra3ore-
HepaTopa A=6 BIIHOCHE 3MEHIIEHHS! TUTOMOI BUTPATH ManuBa cknanae 3...7,5%.1ei
edeKT 3a0e3MmeuyeThCsl 3MEHIIICHHSIM HETaTUBHOTO BIUIMBY 30BHINTHHOTO OTIOPY MO-
TOTOHJIOJM Ta30reHepaTopa Ha €PEeKTUBHY TATY aBlalliiHOT CHJIOBOi YCTaHOBKH 1
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M1JBEICHHAM Y BEHTUJISITOPHUM KOHTYP TYpOOBEHTHIIITOPHOI MPUCTABKHU J0JATKOBOI

MacHu l'IOBiTpH IMpUMCXKOBOT'O 1Iapy, mo Bi,IICMOKTYETLCH 3 HOBCpXHi MOTOT'OHAOJIN
ra3orcHeparopa.
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Puc.17. BB ynpaBiiiHHS TPUMEKOBUAM IIIAPOM Ha TIOBEPXHI MOTOTOH/IO0JIH
razoreHeparopa Ha e()eKTUBHY TATY JIBOKOHTYPHOTO ABUTYHA (A=4)
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Puc.18. BrumB yripaBiiHHS IPUMEKOBUM IIAPOM Ha MOBEPXHI MOTOTOHIOIH
ra3oreHepaTopa CUIOBOi YCTAHOBKH 3 TYPOOBEHTHIIATOPHOIO MPUCTABKOIO Ha e(dek-

TUBHY TUTOMY BUTpATy MaJiiBa JIBOKOHTYPHOTO JIBUTYHA

Ha puc.19 npencraBieHo anropuTM Y3TOJUKEHHS IapamMeTpiB MOTOTOHJIOJU
CHJIOBOi YCTAHOBKH 1 ra30TypOiHHOTO JBUTYHA 3 TYPOOBEHTUIIATOPHOIO MPUCTABKOIO.
Bci KOMITIOHEHTH alrOpUTMYy HaBeleHi B po3AijiaX AUCepTallii, 0 BUKOPUCTOBYBa-
JIMCH B MPOIIEC] PO3PAaXyHKOBO-EKCIEPUMEHTATBHHUX JAOCHTIIKEHb.

Bci koMIOHEHTH anropuTMy HaBeJEeH1 B pO3/iiax IucepTallii, 0 BUKOPUCTO-
BYBAJIHCH B MPOLIECI PO3PAXyHKOBO-EKCIIEPUMEHTATBHUX JOCHTIIKEHb.

Taxum ymHOM, peainizailisi KOHIEMIi iHTerpaii MOTOTOHAOIN 1 JTBOKOHTYp-
HOTO TypOOpPEaKTUBHOTO JIBUTYHA 3 TYPOOBEHTHUIISITOPHOIO IPUCTABKOIO 3aCHOBaHA Ha
BUKOPUCTaHHI €HEPrii NPUMEKOBOIO IIapy Ha IMOBEPXHI MOTOTOHIOJMW ra3oreHepa-

TOpa, 3a0e3nedye MiBUIICHHS eKOHOMIYHOCTI 1 €(peKTUBHOCTI CUJIOBOi YCTAaHOBKH 3
TypOOBEHTHUIISITOPHOIO MPUCTABKOIO.
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Biiox BUXITHUX JaHUX
A 4

Busnauenns na- l
paMeTpiB MOTO- :

FOHJIOJHM ra3o- | TepMora3zoauHamMIYHUN pO3paxyHOK
reHepaTop-HOro | | momyms rasoreneparopa (T, p.,D,...)

Moyt (Xir) BusnauerHs napamer-

piB MOTOTOHJIONHU TYP-
OOBEHTHIISITOPHOT

npucTaBKU (Xpirsn)

v TepmorazoguHaMigYHHNA PO3paxyHOK
Po3paxyHOK cHc- MOJyJ1sl TYpOOBEHTHIIATOPHOI IPUCTA-
> BKH

TEMH YIPaBITiHHS
MPUMEKOBUM IIIa-
POM MOZYJIS Ta30-

reneparopa (Cs) v
Onrtumizanis napameTpiB TypOOBEH-

TUJISITOPHOI TPUCTABKHU

( 7[6’,1 opt > mI b mII b mIIIopt )

BusnauyeHHs1 mapaMeTpiB 1 XapakTepu-
ctuk ['T/l 3 TypOOBEHTHIISITOPHOIO
IIPUCTABKOIO
(Rtml b Rsltl] 4 CR )

R R XTBH

v TBIT v IT

V3ropkeHHs MapaMeTpiB 1 XapakTe-
puctuk I'T]] 1 MoTorOHI0/TH

(R.y>Crey)

Puc. 19. Anroput™ iHTErpamii CTylH4acTOl MOTOTOH/I0JIA CUJIOBOI YCTAHOBKHU
1 Ta30TypOIHHOTO BUTYHA 3 TYPOOBEHTUIIITOPHOIO MMPUCTABKOIO

A

A 4

B mocromy po3aiii 3anpornoHOBaHO KOHIEMIIIO aepoTEPMOra3zoAMHaAMIYHOI
1HTerparii TPUKOHTYPHOTO Ta30TypOIHHOTO JBUTYHA 3 TYpOOBEHTHJIATOPHOIO MPH-
CTaBKOIO Ta MOTOTOHJIOJIM aBlallIiHOI CUJIOBOI YCTaHOBKH.

Ha puc. 20 300paxkeHO cXeMy CTYyHIHYacTOl MOTOTOHAOIM Ta TPUKOHTYPHOTO
ra3oTypOIHHOTO JBHMIYHAa 3 MOJYJEM TYpOOBEHTUISATOPHOI NpucTaBKU. OCHOBHI
€JIEMEHTU TPUKOHTYPHOTO JBUTYHA: BXIJHUH HaNpsMHUN amnapaT BHYTPIIIHBOTIO
KOHTYPY; 2 — KOMIIPECOP HU3BKOTO TUCKY IEPLIOTrO 1 APYroro KOHTypiB; 3 — KaHal
IPYroro KOHTypy ra3oreHeparopa; 4 — KOMIpecop BUCOKOIO TUCKY IIEpLIOrO KOHTYPY
razoreHeparopa; 5 — kaMepa 3ropsiHHs; 6, 7 — 6araToBajibHa ra3oBa TypOiHa BHYTpi-
IIHBOT'O KOHTYpPY; 8 — KaMepa 3MIIIyBaHHS ra30r€HEPATOPHOrO KOHTYPY; 9 — BX1IHUIA
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HamnpsMHUN amapaT TPEeTbOro KOHTypy; 10 — BEHTHIATOpHUH (TpeTii) KOHTYp
TypOOBEHTUIIATOPHOI MpHUCTaBKU; 11 — coOpsMHMI amapaT TpeTbOro KOHTYPY
TypOOBEHTUIIATOPHOI MPUCTABKH; 12 — TypOIHHMI KOHTYp TypOOBEHTUIISATOPHOI IIPH-
CTaBKH; 13 — peakTHBHE COIUIO 30BHIIIHBOTO (TPETHOr0) KOHTYpPY; 14 — peakTuBHE
COILIO BHYTPIIIHBOT'O KOHTYDY.

1 2 10 11 12 13 14

~, Y I | 1

2 4 5 6 7 & 9
N, 5, \ ,
l \ \ \ Bn,
A 1\ ] N 1

Puc.20. Cxema TpUKOHTYpPHOT'O ra30TypOIHHOTO ABUTYHA 3 MOJYJIEM
TypOOBEHTUJISITOPHOT IPUCTABKU

OntumanbHUM PO3MOIN BUIBHOI €HEPTii Ta30BOr0 MOTOKY 3a TypOiHOIO ra3o-
reiepaTopa 3abes3rneuye MiHIMadbHy NUTOMY BHUTpATy MajvBa B 3aJlaHUX yMOBax
I0JIBOTY. BiibHa €Heprist ra30BOro MOTOKY MICHA Ta3oreHeparopa £, po3noguisieTses
MDK BHYTPIIIHIM 1 30BHIIIHIM KOHTYpaMu TYpOOBEHTHJISITOPHOI IPUCTABKU 3 YMOBH
ONITUMAJILHOTO PO3IOALITY €HEprii, 10 3a0e3MeUy€eThCsl PIBHICTIO MIBUAKOCTEHN 3a KO-
HTYPOM BEHTHUIIATOPA ¢, 138 KOHTYPOM TypOiHM TypOOBEHTHIATOPA c, :

my(1+K) +1 (l_nlzll)Vz ‘
. 2111211

< (I+m,)

OcHOBHa 3ajaya MOJISTa€ y BU3HAUEHHI 3HAYEHHS CTYINEHS TPUKOHTYPHOCTI
TypOOBEHTHIIATOPHOI IPUCTABKU M1y, IPU AKOMY B 3aJJaHMX YMOBax IOJIbOTY 3a0€3-

MEYy€EThCSl ONTUMAIIBHUM PO3MOJILT BUIBHOI €HEPrii ra30BOro MOTOKY ra3oreHeparopa.
Jlist BupiteHHs 11i€i 3aa4i 3aMpornmoHOBaHO TpadoaHaTITHIHINN METO ONTHMI3aIlii
napameTpiB TypOoBeHTHIATOpHOL puctaBku TPT/[. OcHoBHa MeTa onTuMi3alii na-
pamMeTpiB TypOOBEHTUIIATOPHOI MPUCTABKY MOJISATAE Y BUSHAYCHHI I PO3PAaXyHKOBUX
YMOB MOJIBOTY ONTHMANIbHUX 3HAYCHb CTYNCHS TPHKOHTYPHOCTI M ; TypOOBEHTH-

JIATOPHO1 IIPUCTABKH, CTYIICHS IMABHUIICHHS THCKY Y BEHTHJIATOP1 Ty, opt Typ60BeH-

TUJISITOPHOT MPUCTABKH, Y3TODKEHUX 3 MapaMeTpamMH ra3oBOTO MOTOKY 32 KaMepolo
3MIIIYyBaHHS JBOKOHTYPHOT'O T'a30T€HEPATOPHOTO KOHTYpPY Ta MapameTpamu TypOiH-

- "
HOTO KOHTYPY TypOOBCHTUJISITOPHOI IPUCTAaBKH T* 5 Ta [APAMETPaMH JBOKOHTY-

%k *
pHOTO razoreneparoptoro Monyis I, T ,my; .y 3aJaHUX yMOBaxX MHONBOTY (M,

H ab6o T, ;). Ha puc. 21 naBeneno npukiaan HoMorpam rpadoaHaTiTHYHOTO METOIY
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BU3HAYECHHS ONTUMAJIBHUX IMapaMeTpiB TYpOOBEHTHIISITOPHOI MPUCTABKU TPUKOHTY-
pPHOTO TYpOOPEAaKTUBHOTO JABUTYHA (JJIs1 Fa30T€HEPAaTOPHOTO KOHTYPY IIpH my =1).

T, A=20
g, ,(1——20 m;_—f m._.sf_ﬂ
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Puc. 21. Homoropamu rpadoaHaTiTAMHOTO METOAY BU3HAUCHHS ONITHMAIBHIX
napaMeTpiB TYpOOBEHTHIIATOPHOI MPUCTABKU TPUKOHTYPHOTO TYpOOPEaKTHUBHOTO
ABHUI'YHA

B po6oTi orpumaHo cepito HoMorpam rpadgoaHaTITHYHOTO METOTy BU3HAUCHHS
ONTHUMAJbHUX MapaMeTpiB TypOOBEHTUISATOPHOI MPUCTABKHU, Y3TOIKEHUX 3 TapaMe-
TpaMH JBOKOHTYPHOTO T'a30r€HEPAaTOPHOTO KOHTYpPY TPHUKOHTYPHOTO TypOOpeakTH-
BHOTO JIBUTYHA.

IcHye onTuMaTbHAI PO3MO/II BUTBHOT €HEPTii ra30BOr0 MOTOKY, 110 BUXOAHTH 3
KaMepH 3MIillyBaHHSI BHYTPIIIHBOTO (Ta30I€HEPATOPHOr0) KOHTYPY, MPH SIKOMY 3a-
Oe3neuyeTbcs MiHIMabHa mUTOMa BuTparta nmanusa TPT/ B 3anaHnux yMOBax moyiboTy.
OnTuManbHUN PO3MOALT BUIHLHOI €HEeprii ra30BOro MOTOKY XapaKTEPHU3YEThCS OMTH-
MaJbHUMH 3HAYCHHSIMHU TapamMeTpiB TypOIHHOI 1 BEHTHUJISATOPHOI YaCTUH TypOOBEH-
TUJISITOPHOI TpUcTaBKkU. CXeMa BIJICMOKTYBAHHS MPHUMEKOBOIO MIapy 3 MOBEPXHI
MOTOTOHJIOJNH Ta30TeHepaTopa BEHTUISTOPHUM KOHTYPOM TYpOOBEHTHIISTOPHOT IIPH-
CTaBKHM TPUKOHTYPHOI'O ra30TypOIHHOTO JBUTYHA MpeACTaBjieHa Ha puc. 22.

Puc. 22. CxemMa MOTOTOH/I0JIM Ta30T€HEPATOPHOTO KOHTYPY 3 BIICMOKTYBaHHIM
IPUMEKOBOTO 1IAPy 1 MOAYJIS TYpOOBEHTHWIIATOPHOI IPUCTABKH
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3 ypaxyBaHHSM ONTHUMAJbHOTO CHIBBIIHOIIECHHS MIBUAKOCTI MOJBOTY 1 MIBU-
KOCTI Ta3y Ha BUXOJ1 3 TypOOBEHTUIISITOPHOT MPUCTABKU OJIEPKYEMO

2 L
A 1 _ Viz 1- an.p I an.p k=1
l 1+ m, 2 nznp ¢ m
m = : 4 P = &.{_1
Iopt 2 1 a2 Bi.opt k
Vi @ (1 + Ké) ﬁRT:
3 —
2 an.p

Ed
3HAYCHHS 7Ty, [

30BHIIIHBOTO KOHTYpY. [lomanmpmmii po3paxyHOK TypOOBEHTHIJIATOPHOI MPUCTaBKU
BU3HAUYAETHCSI YMOBAMU MPOCKTYBAHHS IBUTYHA B IIIJIOMY.

[Ticast BU3HAUEHHS ONTUMAIBHUX 3HAYEHb CTYIEHS JBOKOHTYPHOCTI 1 CTyMEHS
MiBUIICHHS TUCKY Y BEHTUJISTOP1, HEOOX1AHO, Y3TOJUTH MapaMeTpu TypOiHH 1 BEH-
TWISATOPHOI TpucTaBku. [Ipu moBHOMY po3IIMpeHH] ra3y B KOHTypax MUTOMa Tsra
TPT/] nopiBHIOE MUTOMIH TSA31 KOKHOTO KOHTYPY

H03BOJIAI€ BUSHAYHUTHU ITAPaAMCTPU ITIOTOKY Ha BI/IXO,IIi 3 CoIlJia

Ry, =Ry =Ry =(c,—V)=(cy —V).

Baytpimns tsara TPTJ 3 TypOOBEHTHJIATOPHOIO MPUCTABKOI 1 BIJCMOKTY-
BaHHSM IMPUMEKOBOTO APy 3 MTOBEPXHI MOTOTOHIOJIM Fa30T€HepaTopa BU3HaYamacs 3
ypaxyBaHHSM TIiIBEICHHS TOJAaTKOBHX MAacCH MOBITPS B BEHTHJIATOPHUN KOHTYD TYp-
OOBEHTWJISITOPHOI IPUCTABKH

R,=G,(1+ m[)[ccl(l +g,)- V] + G,y (e, =V)+GKye,y

30BHIIIHIN aepOAMHAMIYHHUI OIIp MOTOI'OHJIOJIM BH3HAYaBCS 3 YpaxXyBaHHAM
BIUIMBY Ha KOEQIIIEHT aepOJMHAMIYHOTO MPOQIILHOTO OMOPY YHpPaBIiHHS MpUME-
’KOBUM IIapOM Ha MOBEPXHI MOTOTOH/I0JIM ra3oreHeparopa

oV? d [ [
Xypry = p—lodz Co—(1=2)+Cyp

2 d2 ZO XtBII lO

V3arajbHEHI ~ pe3yJbTaTH  PO3PAaXyHKOBOTO  JOCHIKEHHS  BIUIUBY
IHTEHCUBHOCTI YIIpaB/IIHHS IPUMEKOBUM IIAPOM HA IIOBEPXHI MOTOI'OHJIOJIM ra3ore-
HEpaTopa CUJIOBOI YCTAaHOBKM Ha NPO(UIbHUN Omip LUIIHAPUYHOI MOTOTOHJIOJIN
TPUKOHTYPHOTI'O IBUTYHA IT0Ka3aHO Ha puc. 23.

VY3arajbHEH1 pe3yJbTaTH PO3PaxXyHKOBOI'O AOCHTIIKEHHS BIUIMBY YIIPaBIIIHHS
MIPUMEKOBHUM IIAPOM Ha MOBEPXHI MOTOTOHI0JIM Ia30reHepaTopa CUII0BOI YCTAaHOBKU
Ha BHYTPIIIHIO TATY BEHTWISATOPHOIO KOHTYPY TYypOOBEHTUJISITOPHOI HPHUCTaBKU
TPUKOHTYPHOI'O IBUTYHA ITIOKA3aHO Ha puc. 24.
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Puc. 23. 3anexHicTh TpodiIbHOTO OMOPY HHJIIHAPUYHOT MOTOTOH/IOIH BIJT 1H-
TEHCUBHOCTI BiJICMOKTYBAaHHSI IPUMEKOBOTO IIIapy
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Puc. 24. Bruiu ynpaBiiHHSA IPUMEKOBUM IIAPOM Ha MOBEPXHI MOTOIOHI0JIU
ra3oreHeparopa Ha BHYTPIIIHIO TSATY BEHTUISTOPHOTO KOHTYPY TYpOOBEHTHIIATOPHOT
IPUCTaBKH TPUKOHTYPHOI'O JBUTYHA (ITOJAOBKEHHSI MOTOTOHJ0JIA A=6)

Ha puc. 25 Ta puc. 26 moka3aHi pe3yJbTaTH PO3PaXyHKOBOTO JOCIIIKCHHS
BIUTUBY yNPaBJIiHHS MPUMEKOBUM IIAPOM Ha MOBEPXHI MOTOTOHIOJIM ra30reHepaTopa
CHJIOBOT YCTAaHOBKH 3 TYpOOBEHTUJISITOPHOIO MPHUCTABKOIO HAa €PEKTUBHY TATY 1 ede-
KTUBHY MMHUTOMY BUTpPATy MaJIWBa JBOKOHTYPHOTO JBHTYHA TIPU JO3BYKOBHX IIBHU]I-
KOCTSIX TTOJIBOTY.

BincMOKTyBaHHS MPUMEKOBOTO IIapy 3 MOBEPXHI MOTOTOHJIOJN Ta30reHepa-
TOPHOTO MOJYJsi TypOOBEHTHUJISATOPHOI MPUCTABKU MPHBOIUTH JO 3HIKCHHS aepo-
JTUHAMIYHOTO ONOPY MOTOTOHJIOJHU Ta3oreHepaTopa 1 30UIbIICHHS BHYTPIITHBOT TATH
TypOOBEHTUIISITOPHOI TPUCTABKH.

301bIICHHST BHYTPIIIHBOT TATH TYPOOBEHTUJIATOPHOI MPHUCTABKU 3a0e3medy-
€THCS JIOJJABAHHSIM JI0 BUTPATH MOBITPS Yepe3 BEHTUISATOPHUIA KOHTYP TYpOOBEHTH-
JSITOPHOI TPHUCTABKH TMPUMEKOBOTO TPy, SKUW BiICMOKTYETHCS BEHTUJISITOPHUM
KOHTYPOM TypOOBEHTHJIITOPHOI MPUCTABKHU 3 MOBEPXHI MOTOTOHJIOJH.
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Puc. 25. BruuB ynpaBiiHHS TPUMEKOBUM IIAPOM Ha MOBEPXHI MOTOTOHIOIU
ra3oreHepaTropa CHJIOBOi yCTaHOBKH 3 TYpOOBEHTHIATOPHOIO IIPUCTABKOIO Ha e(eK-
THUBHY TAT'Y JBUT'YHA
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Puc. 26. Bruu ynpaBiiHHS TPUMEKOBUM IIAPOM Ha MOBEPXHI MOTOTOHIOIU
ra3oreHepaTropa CHJIOBOi yCTaHOBKH 3 TYpOOBEHTHIATOPHOIO IIPUCTABKOIO Ha e(eK-
THBHY IMTOMY BUTpPATy MMAJINBA JBUTYHA

OtpuMaHi pe3yJbTaTH JOCTIHKEHb MOKa3au, 1110 MPH 1HTEHCUBHOCTI BIJICMO-
KTYBaHHSI IPUMEKOBOTO IIIapy 3 MMOBEPXHI MOTOTOHOJIM T'a30TeHEePaATOPHOTO MOTYIIS,
10 BIAMOBia€e 3HaYeHHAM KoedimieHTa BiacMoktyBaHHs Cs=1,0, Mae Mmiciie 3HU-
KEHHS TPOQITHHOT0 aepOAMHAMIYHOTO OIOPY MOTOTOHIOIN CHJIOBOI YCTAaHOBKH Ha
40...75% 1, B1AMOBIIHO, 30UTBIIECHHS €PEKTUBHOI TATH CHUJIOBOI YCTAHOBKH 3 TPUKOH-
TypHUM JIBUTYHOM Ha 1,6...7,5% 1 3HMKEeHHS €EeKTUBHOI MUTOMOI BUTPATU MaJIMBa
2... 8%.

BUCHOBKHA

1. Pe3ynbTaT JOCTiKEHDb MOKA3ad, 0 BUPIMICHHS MPOOIEMH TiABUIIICHHS
e()EeKTUBHOCTI 1 EKOHOMIYHOCTI aBialliifHOI CUJIOBOI YCTAaHOBKM MOe OyTH 3a0e3rme-
YEHO Ha OCHOBI KOMIUIEKCHOTO PO3TIISAY BCiX (haKTOpiB, IO BIUIMBAIOTH HA Mapame-
TPH 1 XapaKTEPUCTUKH Ta30TypOiHHOTO BUTYHAa Ta MOTOTOHJOJH JIiTaJhbHOTO ama-
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paty. BaxxnuBe Miclie B I[bOMYy KOMILIEKCI 3aiimMae mnpobiieMa aepoTepMora3ouHa-
MIYHOI 1HTErpallii MOJyJis YHIBEpCAJIbHOTO ra3oreHeparopa i MOIyJisi MOTOTOHIOIH
TypOOBEHTUJIITOPHOI MPUCTABKU, BUPIIICHHS SIKOi 3a0e3neuye OTpUMaHHS Hailkpa-
IIUX [TapaMeTpiB TypOOPEaKTUBHOIO JBUTYHA.

2. CTBOpEeHO HAyKOB1 OCHOBM KOHIIEMIli 1HTErpalii 0araTOKOHTYpPHOTO Tra3o-
TypOIHHOTO ABUTYHA 3 TypOOBEHTUIISITOPHOIO MPUCTABKOIO Ta CTYMIHYACTOI MOTOTO-
HAOJM aBlallIiHOI CHUJIOBOiI YCTAHOBKHU. OTprMaina MOAANbIIMM PO3BUTOK TEOPIs
ra3oTypOIHHUX JIBUTYHIB Y HAIPSIMKY CTBOPEHHSI TCOPETUYHUX OCHOB 1HTErparlii Oa-
raTOKOHTYPHUX TypOOpPEaKTUBHUX JBUTYHIB 3 TYPOOBEHTHIIATOPHOIO IPUCTABKOIO Ta
CTYIMIHYACTOI MOTOTOH/IOIHN CHJIOBO1 YCTAHOBKH.

3. CTBOpEHO HAyKOBO-METOJUYHHII amapaT aepoTepMOra3oJMHAMIYHOI 1HTEr-
paiiii 0araTOKOHTYpHHX TypOOpEaKTHBHHMX JIBUTYHIB 13 TypOOBEHTHJISITOPHOIO IPH-
CTaBKOIO 1 CTYIIHYacTOi MOTOTOHJOJHM aBHAIliifHOI CHJIOBOI ycTaHOBKH. Hayko-
BO-METOJAMYHUH amapaT CKJIaJa€ThC 3:

- METOJIMK Y3TO/DKCHHS aepOTEpPMOra30JWHAMIYHUX MapaMeTpiB OaraTokoH-
TYpHUX TypOOPEaKTUBHUX JIBUTYHIB 3 TYpOOBEHTHISTOPHOIO MPUCTABKOIO 1 CTYITIH-
9acTOT MOTOTOH/IOJIM aBlaIifHOT CUJIOBOT YCTAaHOBKH;

- TpadoaHaATITUIHOTO METOJy ONTUMI3allli mapaMeTpiB TYpOOBEHTHISTOPHOT
NPUCTABKU 0AaraTOKOHTYPHOTO TypOOPEaKTUBHOIO JBUTYHA,

- y3araJlbHeHHX pe3yJbTaTiB JOCIIIKEHb BIUIMBY YIPABIIHHS MPUMEKOBUM
IapOM Ha MOBEPXHI MOTOTOHAOJM ra3oreHeparopa Ha e€(eKTHUBHY TATY OaraTOKOH-
TypHOTO TypOOpPEaKTUBHOIO JBUTYHA 3 TYPOOBEHTUISTOPHOIO MIPUCTABKOIO;

- METOJUK Y3TOJDKEHHS aepOTEPMOTa30JMHAMIYHHUX MapaMeTpiB TypOOBEHTH-
JSTOPHOI MPUCTABKH 1 CTYMIHYACTOI MOTOTOHAOJIM aBIALIIMHOI CHJIOBOT YCTAHOBKU 3
YIPABIIHHAM IPUMEKOBHUM IIaPOM Ha MOBEPXHI MOTOIOHJIOJIM Fa30r€HepaTopa.

3anponoHOBaHUN HAayKOBO-METOJWYHHUI amapaT J03BOJII€E BUKOHYBATH PO3-
paxyHKHU MapaMeTpiB Ta XapakTEPUCTUK aBialliifHOI CHMIIOBOI YCTAaHOBKHU 3 OaraTtoko-
HTYPHUM TypOOpPEaKTUBHUM JBUTYHOM 3 TYpPOOBEHTHIIATOPHOIO MPUCTABKOIO Ta CTY-
MiHYaCTOi MOTOTOHIOJM 3 YIPABIIHHSAM MPUMEKOBHUM IIIapOM Ha MOBEPXHI MOTOIO-
HIOJIU Ta3oreHepaTopa.

3. CTBOpEHO TEOPETHYHI OCHOBHM aepOTEpPMOTra30JAMHaMIUHOI iHTerparlii 6ara-
TOKOHTYPHOTO TypOOpPEaKTUBHOIO JBUTYHA 3 TYpOOBEHTHJISTOPHOIO MPHUCTABKOIO 1
MOTOTOHJIONH CUJIOBOT YCTAaHOBKH, L0 IPYHTYETHCS Ha Y3TOPKEHHI TepMOra3oinHa-
MIYHUX MapaMeTpiB TYpOOPEAKTUBHOTO JIBUTYHA 1 aepOJMHAMIUHMX XapaKTEPUCTUK
CTYIIHYaCTOI MOTOTOHAOJIH. Pe3yiapTatu JOCHiAKEHHS MOKa3ajll MOXIIMBICTH 3HH-
’KEHHsI TPO(DITFHOTO OMOPY CTYMIHYACTOI MOTOTOHIOIHN TYpOOPEaKTUBHOTO ABUTYHA 3
TypOOBEHTUJIAITOPHOIO MPUCTABKOKO B MOPIBHSHHI 3 MOTOTOH/OJIOI0 JBUTYHA 3 Tpa-
JULIAHAM PO3TallyBaHHSIM BEHTUJISATOPA B 2...3 pa3y, M0 €KBIBAJICHTHO 30LIbLIIEHHIO
edeKTUBHOI TSITU CHWIIOBOI ycTaHOBKM Ha 1,5 ... 2,2% mpu HEe3MIHHHX HapaMmerpax
pobouoro mporecy i rabapuTHUX poO3Mipax CHUIOBOI yCTaHOBKH. Pe3ympTaTu mocii-
JDKCHHSI TTOKa3aJlH, 110 PU KyTax aTaku JITaTbHOTO anapary B miama3oHi Bix o= 0° 10
o= 20° xoe(ilieHT aepoAMHAMIYHOIO OIOPY CTYIIHYACTOI MOTOIOHIOIM JBUTYHA 3
TYpOOBEHTHUJIATOPHOIO MPUCTABKOIO (31 CTYIIEHEM TPUKOHTYPHOCTI M = 5) MEHIIIe Ha
1...10% y nopiBHSIHHI 31 3HAYEHSIMHU KOE(DILIEHTY 30BHIIIHBOTO OMOPY MOTOT'OHJIOJIN
JBOKOHTYPHOT'O Ta30TypOIHHOTO JBUTYHA TPAAMIIIHOT KOMIIOHOBKH. 3HAUEHHS KOe-
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GbimieHTy MiAHOMHOI CHJIM CTYMIHYACTOI MOTOTOHJOJM Ta30TypOIHHOTO JBUTYHA 3
TYpOOBEHTHUIISTOPHOIO MPUCTABKOIO (31 CTyNIEHEM TPUKOHTYPHOCTI m = 5) OUIbIIIe Ha
5...10% y mopiBHAHHI 31 3HaYEHSAMH KOEPIIIEHTY MiTHOMHOI CHJIM MOTOTOHAOJU
JBOKOHTYPHOTI'O Ta30TypOIHHOTO JBUT'YHA TPAJUIIMHOI KOMITIOHOBKH.

4. CTBOpEHO TEOPETUYHI OCHOBU KOHLEILII ae€pOTepMOTa30IMHAMIYHOI 1HTEr-
pariii 6araTOKOHTYpPHOTO TypOOpPEaKTUBHOTO ABUTYHA 3 TYpOOBEHTHJIATOPHOIO MPH-
CTaBKOIO 1 CTYNMIHYACTOI MOTOTOHAOJM CHUJIOBOI YCTaHOBKH, 11O 0a3yeThCsl HA BHKO-
PUCTaHHI €Heprii BEHTUJISTOPHOIO KOHTYPY TYypOOBEHTHJISATOPHOI NMPUCTABKU IIA
YIOPaBIiHHSA MPUMEXKOBUM IIAPOM, IO (POPMYETHCS HA MOBEPXHI MOTOTOHIOIU MO-
IyJisl Ta3oreHepaTopa. YpaBiiHHA TPUMEKOBUM IIAPOM Ha MOBEPXHI MOTOTOHIO0JIA
MOJIyJIsl Ta30T€HEpaTOpa 3 BUKOPUCTAHHSAM €HEprii TypOOBEHTHIISTOPHOT IPUCTABKU
JI03BOJISIE BUPIIITYBATH 3aadl 3MEHIICHHS 30BHIIIHBOTO OMOPY MOTOTOHJOJIU Ta30-
reHeparopa aBialiiHOl CHUJIOBOi YCTAHOBKHM Ta 30UIbIIEHHS TATH BEHTWJISATOPHOIO
KOHTYPY TYpOOBEHTHIIATOPHOI MPUCTABKHU.

5. Pe3ynbTaTl po3paxyHKOBO-EKCIIEPUMEHTAIBHUX JTOCHIKEHb MOKa3aJH, 110
BUKOPUCTAHHSI €HEPTrii BEHTUJIITOPHOTO KOHTYpPY TYpOOBEHTHJIATOPHOI NMPHUCTABKU
JUISL YIIPaBJIIHHS MIPUMEKOBUM IIAPOM HAa MOBEPXHI CTYMIHYACTOI MOTOTOHAOJIU MO-
IyJsl Ta30reHepaTopa MOXe MPUBECTH 10 BIAHOCHOTO 301bIICHHS €()EeKTUBHOI TATH
TP/ Ha 1,25...6% npu cTyneHi ABOKOHTYPHOCTH TypOOBEHTUIIATOPHOI IPUCTABKU
m=2...8.

Bignocue 3meHmenHs nutomoi Butpatu nanuBa TPJIJ] npu cryneHi ABOKOH-
TYPHOCTI TypOOBEHTHWIISITOPHOT pUcTaBKu m=2...8 cknaxae 1,0...7,5%

VYrpaBiaiHHS NPUMEKOBUM IIapOM Ha MOBEPXHI CTYMIHYACTOI MOTOTOHJIOJIA
MOJIyJsl Ta3oreHeparopa MOKe MPUBECTU 0 BIAHOCHOTO 30LIbIICHHS €PEeKTUBHOI
taru TPT/l na 1,6...7,5% npu cTyneHi JBOKOHTYPHOCTH TYpOOBEHTHIIATOPHOI MpH-
cTtaBkd m=2...8. BilHOCHE 3MEHIIIeHHS MUTOMOI BUTpaTu nanusa TPT/] npu crymeni
JBOKOHTYPHOCTI TYpOOBEHTHIIITOPHOI MPUCTAaBKU M=2...8 ckianae 2...8%.

6. Pe3synpTaT AOCHIIPKEHHS TMOKa3ald MEPCIEeKTUBHICTh BHUKOPUCTAHHS
YIPaBIIHHS PUMEKOBUM IIIAPOM Ha MOBEPXHI CTYMIHYACTOI MOTOTOHJIONH 3 METOIO
3HM>KEHHSI 30BHIIIHBOTO aepOAMHAMIYHOIO OIOpPY aBIaLIMHOI CHUJIOBOi YCTAHOBKH 1
MOKPAIICHHS TATOBO-€KOHOMIUHUX Xapaktepuctuk ['TJ[. OtpumaHi pe3yiabTaTu J0-
CHIPKEHb TTOKa3aH, 10 BIICMOKTYBaHHS MPUMEKOBOTO IIapy 3 MOBEPXHI MOTOTOH-
JI0JTM Ta30T€HEPATOPHOTO MOIYJIS, 3a 3HAYCHHSIM KOE(QIIli€HTa BiICMOKTYBaHHS
Cs=1,0, mae 3a0e31eunTH 3HWKEHHA 3arajJbHOT0 a€pOAUHAMIYHOTO OIOPY MOTOTOH-
JIOJIM CUJIOBOI YCTAHOBKH JiTalibHOTO anaparty Ha 40...75%.

7. Ha ocHOBI po3paxyHKOBUX Ta €KCIEPUMEHTAIbHHUX JIOCIII)KEHb OTPUMaHi
peKoOMeHalli o0 OOrpyHTYBaHHS BUMOT J0 MapaMeTpiB Ta XapaKTEPUCTHK Typ-
OOpEaKTUBHOTrO JBUTYHA 3 TYpOOBEHTHJISTOPHOIO MPHUCTABKOIO Ta CTYMIHYACTOI MO-
TOTOHJIOJIM aBIallIfHOI CHJIOBOi YCTAaHOBKM Ta BHU3HAYEHHS ONTHUMAJIBHUX 3HAYCHb
napameTpiB poOOUYOro mpolecy TypOOBEHTHIISITOPHOI MPUCTABKU 0araTOKOHTYPHOTO
TypOOpPEaKTUBHOIO JBUTYHA BIAMOBIAHO O PO3PaXyHKOBHX YMOB MOJBOTY.

8. Pe3ynbrat po3paxyHKOBUX JOCHIKEHb CBITYaTh MPO MEPCHEKTUBHICTh 3a-
MPOMOHOBAHO! KOHIIEMIIT 1HTerpaiii 0araToKOHTYpHOTO TypOOpEaKTHBHOTO BUTYHA
MOJYJIBHOI KOHCTPYKUIT 3 TypOOBEHTWISITPHOIO IMPHUCTABKOKO 1 CTYMIHYACTOI MOTOTOH-
JIOJIH 3 YTIPABIIIHHAM MPUMEKOBUM IAPOM Ha IMOBEPXHI MOTOTOH/IOIM Ia30r€HEPATOpa.
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AHOTANIA

Tepemenko F). 10. Konuenuisi inTerpanii cuji0Boi yCTAaHOBKH 3 Typ0o-
BEHTHJISITOPHOIO NPUCTABKOK 1 JIITAJILHOT0 anapary. - Pykonuc.

Hucepraiiist Ha 3100yTTsI HAYKOBOTO CTYIEHS IOKTOpa TEXHIYHUX HAyK 31 CIie-
mianbHocTi 05.05.03 - ABUryHM Ta eHepreTU4Hi ycTaHOBKH. - HarioHanpHU# aBia-
IHUI yHIBepcuTeT MiHicTepcTBa OCBITH 1 Hayku Ykpainu, Kuis, 2019.

VY po0oTi HaykKOBO OOTPYHTOBaHA KOHIICIIIS aepOTEPMOra3olMHAMIYHOI 1H-
Terpaiii TPUMKOHTYPHOTO ra30TypOIHHOTO ABUTYHA 3 TYpOOBEHTUIISTOPHOIO MPHUCTA-
BKOIO Ta CTYIIHYACTOI MOTOTOH/IOJM aBialiiHOi CHUJI0BOi ycTaHOBKU. CTBOPEHO Hay-
KOBO-METOJIMYHUHN amapart JJis aHaii3y Mpolecy aepoTepMOra3oJuHaMIvHOl 1IHTeTpa-
111i 6araTOKOHTYPHHUX TYpOOPEaKTHUBHUX JBUTYHIB 13 3aJIHIM PO3TalllyBaHHSIM TypOO-
BEHTWIITOPHOI MPUCTABKU 1 MOTOTOHJIONH aBlallliHOI CUJIOBOI yCTaHOBKH. CTBOPEHO
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TEOPETUYHI OCHOBH aepOTEPMOTa30AMHAMIYHOI 1HTerparii 6araTOKOHTYpHOIO Typ-
OOpEaKkTUBHOTO JIBUTYHA 3 TYpOOBEHTHJISATOPOIO MPHUCTABKOIO T4 MOTOTOHIOJIU CH-
JIOBOi YCTAHOBKU 13 YIPaBIIHHAM INPUMEXKOBUM IIapOM Ha MOBEPXHI MOTOTOHJIOJH
ra3oreHepaToOpHOTrO MOTYJIS.

Ha ocHOBI pe3ynbTaTiB pPO3PaxyHKOBO-EKCIEPUMEHTAIBHUX JIOCIIIKEHb
OTpUMaHI PEeKOMEHAIII] MO0 OOTPYHTYBAaHHS BUMOT JI0 a€pOTEPMOTA30IMHAMIYHO1
1HTerparii CTymiH4acToi MOTOTOHAOJHM Ta Ta30TypOIHHOTO JIBUTYHA 3 TypOOBEHTH-
JSITOPHOIO MPUCTABKOIO aBIalliifHOT CHJIOBOT YCTAHOBKH Ta BU3HAUYEHHS ONTHMAJIbHUX
3HaYeHb MapaMeTpiB poOOUYOro MPOIECYy TPUKOHTYPHOIO Ta30TypOIHHOTO IBUTYHA
BIJIITOBIJTHO JI0 PO3PaxyHKOBUX YMOB IOJIBOTY.

KurouoBi ciioBa: aeporepmorazouHaMiyHa 1HTeTpallis, MOTOIOHJI0NA, Ta30-
TypOIHHUN NBUTYH, TYpOOBEHTHJISATOPHA MPHUCTaBKa, aBialliifHa CHUJIOBAa YCTaHOBKA,
aepoJIMHAMIYHUM o1ip, e(hEeKTHBHA THTA.
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Tepemenko O.IO. KoHuenuus MHTEerpanvu CHJI0BOH YCTAHOBKH C TYp-
OOBEHTHJISITOPHOM MPUCTABKOM M JIeTATEJIBHOI0 annapara. - Pykonucs.

Juccepranysi Ha COMCKaHUE YYEHOW CTENEHH JIOKTOpa TEXHMUYECKHX HAYK IO
crienuanbHOCcTH 05.05.03 - ABMraTe/ M M 3HepreTu4ecKue ycraHoBku. - Hanuona-
JHHBIA aBHAIIMOHHBIA YHUBEPCUTET MUHHCTEpCTBA 00pa30BaHUs U HAYKU Y KPauHBI,
Kues, 2019.

B pabore nHayuHo 000CHOBaHa KOHIEHIUS a’pOTEPMOTa30JUHAMHUYECKON WH-
Terpanuu TPEXKOHTYPHOTO ra30TypOMHHOTO JBUTATENS C TYPOOBEHTUIIITOPHON MPH-
CTaBKOW M CTYIIEHYaTOM MOTOTOHAOJbI aBUALIMOHHON CHIIOBOH ycTaHOBKH. Co3l1aH
Hay4YHO-METOIMYECKHUM ammapar Ul aHaJId3a Mpolecca a’poTepMora3oguHaMudec-
KO MHTErpaluyu MHOTOKOHTYPHBIX TYpOOpEaKTUBHBIX JBUTATENEH C 3aJHUM pacIo-
JOKEHUEM TYpOOBEHTHIIATOPHON NPUCTABKH U MOTOTOH/I0JIbI aBUALIMOHHOM CHIJIOBOM
ycTaHOBKU. Co3aHbl TEOPETUUYECKUE OCHOBBI a3pOTEPMOra30qMHAMUYECKON MHTET-
paly MHOTOKOHTYPHOTO TYpOOpEaKTHMBHOIO JBUTATeNsl C TypOOBEHTUIISTOPHOU
IIPUCTABKOM U MOTOT'OHJIOJIBI CHJIOBOM YCTAHOBKH C YIIPABJICHUEM IIOTPAHUYHOTO CIIOS
Ha IIOBEPXHOCTH MOTOTOHJI0JIBI Ta30T€HEPATOPHOTO MOJLYJISL.

BrnepBble co31aHa METOAMKA UCIIOIB30BAHMS YIIPABJICHUS TIOIPAHUYHBIM CI0EM
Ha MOBEPXHOCTH MOTOTOHOJIBI ra30r€HEpaTopa ¢ LEIbI0 CHU)KEHUS BHEUIHETO a3-
POIMHAMHYECKOTO CONPOTUBIIEHNS aBUALIMOHHON CHJIOBOM YCTAaHOBKH U YIIYYIICHHUE
TATOBO-3KOHOMUYECKHX XapaKTEPUCTUK AaBUALMOHHBIX JBYXKOHTYPHBIX U TPEXKOH-
TYpHBIX TypOOpEaKTUBHBIX JBUrarenacii. BnepBbie Moiay4yeHbl 00IIHE TEOPETUUECKHE
3aBHCHUMOCTH, XapaKTepU3YIOIIME COBMECTHYIO pabOTy MOIYJs MOTOTOHJIOJBI C
YIPaBICHUEM MTOTPAHUYHOTO CJIOSI U MPUHLMIINAIBHO HOBOTO THUIIA Ta30TypOUHHOTO
ABUTaTensl ¢ TypOOBEHTWIATOPHOHN mpucTaBkoi. Pa3zpaboTaHbl TeopeTndyeckue oc-
HOBBI I'pa)OaHAIUTUYECKOTO METOJA OINpPEAEICHUs ONTUMAIbHBIX apaMeTPOB Typ-
OOBEHTWJISITOPHOM IMPHUCTABKM W MOTOTOHJOJIBI Ta30r€HEpaTopa ABYXKOHTYPHBIX U
TPEXKOHTYPHBIX a30TYpOMHHBIX ABUTaTENeH, KOTOPbIE MO3BOJSAIOT peuiaTh 3aJauu
ONITUMU3ALNN IAPAMETPOB TYPOOBEHTUIIATOPHOM MPUCTABKHU.

Ha ocHOBe pe3yJsIbTaTOB pac4eTHO-IKCIIEPUMEHTAIBHBIX UCCIEA0OBAaHUMN TOJTY-
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YEeHbI PEKOMEHJIAINH 10 000CHOBAaHHUIO TPEOOBAHUH K a3pOTEpMOTra30IMHAMHYECKOM
MHTETpallii TTapaMeTPOB MOTOTOHJOJBI U Ta30TYpOMHHOTO IBUTATENS C TYpOOBEH-
TUJIATOPHOW TPUCTABKOW aBHALIMOHHOM CHIJIOBOW YCTAaHOBKM M OTNpPENETICHUS OITH-
MaJbHBIX 3HAYCHHUH MapaMeTpoB paboyero mporecca TPEXKOHTYPHOIO ra3oTypOHH-
HOTO JIBUTATEJIsl B COOTBETCTBUU C PACUETHBIMU YCIOBHUH MOJIETA.

KaroueBble cjioBa: asporepMora3oiiHaMu4ecKasi HHTerpamus, MOTOrOH0J1a,
ra3oTypOWHHBINA BUTaTeNb, TYPOOBEHTUIISTOPHAS MPUCTAaBKa, aBUAIIMOHHAS CUJIOBas
YCTaHOBKa, a9POAMHAMUYECKOE CONPOTUBICHHE, IP(PEKTUBHAS TATA.

SUMMARY

Tereshchenko Yu.Yu. Conception of integration of power plant with tur-
bofan unit and aircraft. - Manuscript.

Thesis for the scientific degree of the Doctor of engineering sciences on the
speciality 05.05.03 — engines and power plants. — National Aviation University of
Ministry of eedication and Science of Ukrane, Kyiv, 2019.

The concept of aerothermogasdynamic integration of a double bypass gas tur-
bine engine with a turbofan unit and a stepped engine nacelle of an aircraft power plant
is scientifically grounded in the work. A scientific and methodological apparatus has
been created for analyzing the process of aerothermogasdynamic integration of
multi-pass turbojet engines with a rear-mounted turbofan unit and engine nacelle of an
aircraft power plant. The theoretical foundations of aerothermogasdynamic integration
of a multi-pass turbojet engine with a turbofan unit and a power plant nacelle with
boundary layer control on the surface of the engine nacelle of a gas generator module
have been created.

Based on the results of computational and experimental studies, recommenda-
tions were obtained to justify the requirements for aerothermogasdynamic integration
of a stepped engine nacelle and gas turbine engine with a turbofan unit of an aircraft
power plant and determine the optimal values of the process parameters of a of double
bypass gas turbine engine in accordance with the calculated flight conditions.

Key words: aerothermogasdynamic integration, engine nacelle, gas turbine
engine, turbofan unit, aircraft power plant, aerodynamic drag, effective thrust.



