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4, CIHEIIAJIBHE 3ABJIAHHS
BukoHaTH nepeBipoOYHMI PO3PAXYHOK MIIHOCTI IIepepizy A—A XBOCTOBOI OaJIKu

BEPTOJH0TA 34 YMOB BEPTHUKAJIbHOI MNOCAJKU 3 YpaXyBaHHSIM eKCHHVaTaHiﬁHOFO
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OCHOBI 3aJaHuX TCOMCTPHUYIHHX HaDaMeTDiB, MAaCOBHX XaApPaKTCPUCTHUK 1

KOHCTDVKHiI?IHPIX BJIACTUBOCTEH MaTeDiaJIV.

Ilepenik rpagiunoro marepiagsy (3 TOYHMM 3a3HAYEHHSM O0OB’A3KOBHUX

KpecJieHb)

— MaiCTep-TeOMETpiss TOBEPXHI JNTaka, KPECICHHS 3arajbHOTO BUTIISIY
(bopmat Al);

— MOJIEJIb PO3IOILITY MPOCTOPY (00'eMHO-MAacOBE KOMIIOHYBaHHs);

— KOHCTPYKTHBHO-CUJIOBE KOMIIOHYBaHHS JiTaka (popmart Al).

— MaiicTep-TeoMeTpis arperary;
— MOJIEJIb PO3MOILITY MPOCTOPY.

— TMPUHIUIIOBA cXxema cuctemMu (popmart A2);
— KOMIIOHOBOYHA CX€Ma PO3TalllyBaHHs CUCTEMH B miTaky ((popmat Al);
— MOJeNb 00'€MHO-MaCOBOTO KOMITOHYBaHHS;

— MOJEJIb aHAJITUYHUX €TAJTOHIB OJIOKIB CUCTEMH.

— cxeMa O13Hec-TIJIaHy CTBOpeHHs JiTaka (dhopmar Al);
— Ta0JuIs SKICHUX MMOKa3HUKIB JiTaka (popmar Al).

KepiBHUK 1 KOHCYJIBTAHTH PO3LTIB IPOEKTY

, . [Tigmuc, nara
. [Ipi3Bue, 1HiI1aMK Ta mocaga
Po3min ) ) ) 3aBJaHHS 3aBJIaHHA
KEepiBHUKA 1 KOHCYJIbTAHTIB .
BHJIaB MIPUHHSB
1. KamitanoBa JI.B., mpod. xad. NelO3,
J.T.H.
2. KamitanoBa JI.B., mpod. xad. NelO3,
I.T.H.
3. KamitanoBa JI.B., mpod. xad. NelO3,
J.T.H.
HopmokoHTpoJIb « » 20 p.

(migmuc) (iM’st mipizBHILE)

JlaTa Bumadi 3aBIaHHS «_ » p.
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1. | KoHCTpYyKTOpCHKUN PO3ALT Bukonano

2. | TexHonoriyHU#N PO3IiT Bukonano

3. | ExkoHOMIuHM po3in Buxkounauno

4. | CrnemaipHe 3aBIaHHI Bukonano

3100yBau

JiIMmutpo Yepkamuu
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PE®EPAT

[TosicHroBasibHA 3amucka 10 KBamdikaiiiHoi poboTu:. 3  PO3MILIiB,
348 dopmymm, 239 cropinku, 56 pucyHkiB Ta 91 TabMUIIE.

OO0'exT mocaiKeHHs — macaxupcbkuid jitak 3 TI'/I.

Mera poboTtu ToNArae |y BHUKOHAaHHI  €CKI3HOTO  MPOEKTYBaHHS
MacaXKUPCHKOTO JIITaka 3 TypOOTBUHTOBUM JBUTYHOM, MIPOBEACHHI IHTETPOBAHOTO
MPOCKTYBaHHS Ta KOMII'FOTEPHOTO MOJICNIIOBaHHs cTabimi3zaropa, po3poOiii
CHUCTEeMH KepyBaHHS JIITaKOM, a TaKOX Yy pO3paxyHKy Horo coOiBapTocTi Ta
BU3HAYCHHI TOYKHU 0€330UTKOBOCTI.

VY nmochimKeHHI 3aCTOCOBYBAJIMCS CTaTHM4YHI Ta PO3PaXyHKOBI METOIH, a
TaKOXX METOJI TPUBUMIPHOTO TMapaMETPUYHOTO MOJCITIOBAaHHS Ta IHTETPOBAHOTO
MPOCKTYBaHHS 13 BHUKOPHUCTAHHSIM METOJIMYHUX MaTepialiB, PO3POOJICHHX Ha
kadenpax NelOl, Nel02, Nel03, Nel04, Nel06 HarioHaapHOTO a€pOKOCMIYHOTO
yHiBepcuTeTy imMeHi M.E. JKykoBcbkoro «XapkiBCbKUN aBlallliHUN IHCTUTYT).
JInsi BUKOHAHHS MPOEKTHUX POOIT OynM 3adisiHi KOMITIOTEpPHI 1HTETpOBaH1
cuctemu Siemens NX 7.5, SolidWorks 2021, AutoCAD 2025, Kommac-3D Bepcii
13, a Takox nporpamue 3a0e3neuennst Microsoft Word 2024 1 Excel 2024.

PesynbpraTu kBamidikaiiitHoi poOOTH Ta 11 HOBU3HA!

1) BHMKOHAaHO  aBTOMAaTH30BaHy MOOYAOBY  30BHIIIHBOIO  BUTIISIY
MACaXUPCHKOTO JITAKA;

2) TpoaHai30BaHO BIUIMB 3MIiHM TPOCKTHHX TapaMETpiB arperariB Ha
aepoIMHAMIYH1 Ta MacOB1 XapaKTEPUCTUKHU JIiTaKa IMiJ] Yac ONTHUMI3allii;

3) 3miliCHEHO KOMILJICKCHE MPOEKTYBAHHS Ta KOMIT IOTEPHE MOJICITIOBAHHS
cTab1113aTOpa NacaKMUPChKOTO JIITAKA;

4) peani3oBaHO IHTETPOBaHE TMPOEKTYBAaHHS 1 MOJCIIOBAHHSA CHCTEMH
JKUTTE3a0€e3MeYCHHS JIiTaKa;

5) mnpoBeacHHMI PO3PaXyHOK CTA01Ii3aTOPA;

6) po3paxoBaHa cOOIBapTICTH JIiTaKa 1 TOUYKa 0€330UTKOBOCTI;

7) CIPOEKTOBAHO CUCTEMY KOHIUIIIOHYBAHHS TOBITPS;



8) BUKOHAHO pO3paxyHOK MIIHOCTI XBOCTOBOi Oallkm BepTOIHOTA B
nepepizi A—A 3a yMOBaMHM BEpPTHUKAJIBHOI TIOCAIKM Ta EKCIUTyaTalliifHIX
NIEPEeBAaHTAXEHb, TIEPEBIPEHO HECY4y 3/aTHICTh OONIMBKA Ta CTPUHTEPIB
MOHOKOKOBOT KOHCTPYKIIIi.

PexoMeHmamii 11070 BUKOPUCTAHHS pe3yJbTaTiB pPOOOTH: OTpHMaHI
pe3yJbTaTH MaricTepchbkoi KBajidikaiiitHoi poOOTH MOXKYTh OyTH 3aCTOCOBaHI IMij
yac BHUKOHAHHSA €CKI3HOTO Ta po00YOro MPOEKTyBaHHSA, a TaKOX IIiJ dYac

MIPOBENICHHSI MIEPErOBOPIB 13 MOTCHLIMHUMHI 3aMOBHUKAMHU.

Kitouosi cnoBa: [IPOEKTYBAHHSA, CTABIUUII3ATOP, 3JIITHA MACA
JITAKA, XBOCTOBA BAJIKA BEPTOJIbOTA, AEPOJAMHAMIKA,
HABAHTAXEHHA, KOHCTPYKLIA, MILHICTD, I'EOMETPHUYHI
ITAPAMETPU, COBIBAPTICTb.



ABSTRACT

Explanatory note to the qualification work: 3 chapters, 348 formulas, 239
pages, 56 figures and 91 tables.

The object of the study is a passenger aircraft equipped with turboprop
engines (TEs).

The aim of the work is to perform preliminary design of a passenger aircraft
with a turboprop engine, conduct integrated design and computer modeling of the
stabilizer, develop an aircraft control system, as well as calculate its cost and
determine the break-even point.

The study used static and computational methods, as well as the method of
three-dimensional  parametric modeling and integrated design  using
methodological materials developed at the departments Nel01, Nel02, Nel03,
Nel04, Nel106 of the National Aerospace University «Kharkiv Aviation Institute».
To carry out the design work, the computer integrated systems Siemens NX 7.5,
SolidWorks 2021, AutoCAD 2025, Compass-3D version 13, as well as Microsoft
Word 2024 and Excel 2024 software were used.

Results of qualification work and its novelty:

1) an automated construction of the appearance of a passenger aircraft was
performed;

2) the influence of changes in the design parameters of the units on the
aerodynamic and mass characteristics of the aircraft during optimization was
analyzed;

3) integrated design and computer modeling of the passenger aircraft
stabilizer;

4) integrated design and modeling of the aircraft life support system was
implemented;

5) the stabilizer was calculated;

6) calculated the cost of the aircraft and the break-even point;



7) air conditioning system was designed,;

8) calculated the strength of the helicopter tail beam in section A-A under
conditions of vertical landing and operational overloads, checked the bearing
capacity of the skin and stringers of the monocoque structure.

Recommendations for the use of the results of the work: the results of the
master's qualification work can be used in the implementation of preliminary and

detailed design, as well as in negotiations with potential customers.

Keywords: DESIGN, STABILIZER, AIRCRAFT TAKEOFF WEIGHT,
HELICOPTER TAIL BEAM, AERODYNAMICS, LOAD, DESIGN,
STRENGTH, GEOMETRIC PARAMETERS, COST.
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BCTYII

CyyacHuil aBialliiHUM TPAHCHIOPT € OJHHUM 13 KIIOYOBUX KOMITOHEHTIB
r7100anbHOI TPAaHCHOPTHOI 1HPPACTPYKTYpH, 3a0e3Meuyroun MBUIKE, €(EeKTUBHE
Ta Oe3rneyHe MepeBe3CHHs MacaKUPIB 1 BAaHTAXKIB HA BEJUKI BiJCTaHl. Y 3B 53Ky 3
MOCTIMHUM PO3BUTKOM aBIaIllIMHOI TPOMHUCIOBOCTI 3pPOCTAIOTh BUMOTH [0
KOHCTPYKIIi  JTalbHUX  amapariB, iXHbOI EKOHOMIYHOI  €(EeKTHUBHOCTI,
eKCIUTyaTalliiiHOT HAIIMHOCTI, a TaKOX aepoJMHAMIYHMX, BaroBUX 1 MIIHICHUX
XapakTepUCTHK. Y TaKUX YMOBax HAA3BUYANHO BAXIUBOIO € 3ajaua
KOMILJIEKCHOTO ~ MPOEKTYBaHHS JITAJBHUX amnapariB, IO 0Oa3yeTbcsid Ha
MDKIUCIUTUTIHAPHOMY MIJIXO0/11 3 BUKOPUCTAHHSM CYyYaCHUX 1HXKEHEPHHUX METO/IIB,
KOMII FOTEPHOTO MOJICJIIOBAaHHS Ta aBTOMAaTH30BAHUX CHCTEM MPOSKTYBaHHSI.

AKTyaJgbHICTh TEMHU JAUIUIOMHOTO TPOEKTY OOYMOBJIEHA HEOOXITHICTIO
PO3pOOKH KOHKYPEHTOCIPOMOKHOIO JIiTaka, 3/IaTHOTO BIAMOBIIATH Cy4YaCHUM
BUMOIaM aBlal[iIiHOTO PHUHKY, aBlallliHOTO 3aKOHOJABCTBA, a TAaKOX YyMOBaM
BUpOOHMIITBA ¥ ekcmutyatarii. OcoOiuBy poyib y 3a0e3nedyeHHl JhOTHHUX
XapaKTEPUCTUK  BIAITPalOTh  KOHCTPYKTHBHI ~ €JIEMEHTH JIiTaka, 30KpeMa
TOPU30OHTAJIBLHE OMEpPEHHS, SKE BIJINOBIa€ 3a CTAOUIbHICTh, KEPOBAHICThH 1
OalaHCyBaHHS MOBITPSHOTO Cy/AHA MiJ Yac MojaboTy. BogHouac Benuke 3HAYCHHS
Ma€ 1 EKOHOMIYHE OOIPYHTYBaHHS €(EKTUBHOCTI MPOEKTY, IO T03BOJISIE€ OL[IHUTH
JOIUTBHICTB MOT0 peanizallii y BApOOHUYUX YMOBaX.

MeTor0 IUIJIOMHOTO TPOEKTY € KOMIUIEKCHE MPOEKTyBaHHS JiTaka 3
MOJAJIBIITUM  MOJISTIOBAHHSIM Ta pPO3pPaxXyHKaMH KIFOUOBUX KOHCTPYKTHBHHX
CJIEMEHTIB, 30KpeMa CcTabumi3aTopa TOPU30OHTAIBHOTO OIEPEHHS Ta XBOCTOBOT
Oanmku BepToaboTa [l], a TakoXK BHKOHAHHS TEXHIKO-€KOHOMIYHOI'O aHalli3y
MpoeEKTy. Y Tiporeci peamizailii MpOeKTy mepeadauyeHo BU3HAYEHHS OCHOBHHX
MPOCKTHUX TMapaMeTpiB, BUKOHAHHA O00'€MHO-BaroBUX Ta aepOJAMHAMIYHHX
pO3paxyHKiB, ONTHUMI3all0 KOHCTPYKIINA 3 ypaxyBaHHSM HABAHTAKEHb, a TAKOX

Bi3yaJlizallifo €JIEMEHTIB KOHCTpPYKIli B cepemosumiax Computer-Aided Design
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(CAD) / Computer-Aided Manufacturing (CAM) / Computer-Aided Engineering
(CAE).

OO0'ekTOM JIOCTIUKEHHS € eJEeMEHTH KOHCTPYKIIi JliTaka, SKi MarTh
BUpIIIANTbHE 3HAYCHHS /IS 3a0€3TMEUYCHHS HOTO eKCIUTyaTalliiHuX XapaKTePUCTHK.
[IpeameToM HOCHIKEHHS BUCTYMAlOTh METOAM MPOCKTYBaHHS Ta PO3pPaxyHKY
cTabigizaTopa Ta XBOCTOBOI OaliKM, a TaKOXX TEXHIKO-CKOHOMIUYHE OOIPYHTYBaHHS
CTBOPEHHS JIITaKA.

[IpakThuHa 3HAYYIIICTH POOOTH TOJIATAE Y MOMJIMBOCTI 3aCTOCYBAHHS
OTPUMAHUX pe3yJbTaTIB HAa €Tam CTBOPEHHS MPOTOTHIIB, TMIATOTOBKH
BUPOOHMIITBA 1 BUIYCKY CYyYaCHHUX MOBITPSHHMX CYJI€H 3 MOKPAIIEHMMH TEXHIKO-
EKCIUTyaTallliHUMHA ~ BJIACTHBOCTSAIMH. 3aIllpOTIOHOBAHUN TIJAX1J MOXKe OyTH
aJanTOBaHWM [Ji1 TPOEKTYBaHHSA IHIIMX THUMIB JITAJIbHUX amapariB, 3

ypaxyBaHHSM crieliu(iku iX IpU3HAYCHHS Ta €KCIUTyaTalliifHIUX YMOB.



