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Table 1
Minimal mass values of limiting graphs for specified parameters gotten from zero
approximation design.

PARAMETERS TAKE-OFF MASS

Relative thickness 3600 kg
Aspect ratio 4100 kg
Taper ratio 4000 kg
Sweep angle 4100 kg

2.3. How the chosen factors influence on the aircrafts take-off mass

During an aircraft’s design, parameters like relative wing thick, aspect ratio,
taper ratio and sweep angle have a great effect on the mass outcome of the aircraft
because of the wing loading factor. So different values of the design parameters have
an increase or decrease effect on the take-off mass.

3. Conclusion

Considering the four main parameters, the effect on the take-off mass is as
shown below:

- changing the relative wing thickness, it reduced the take-off mass to 3600 Kkg.

- changing the wings aspect ratio, it reduced the take-off mass to 4100 kg.

- changing the wings taper ratio, it reduced the take-off mass to 4000 kg.

- changing the wing sweep angle, it reduced the take-off mass to 4100 kg.

After taking careful investigative measures, it is obvious that a new reduced take
off mass for my aircraft at a value 3600 Kkg.

Carrying out of investigative procedure is important because it allows the
designers to realize where the aircraft has minor weakness so they will be able to
adjust, correct or improve it structurally so as the improve the overall characteristics
of the aircraft.
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MPUHAJIEXKHICTH IPOEKTIB PEMOHTIB I MOJIEPHI3AIIII
CKUIAZJHOI'O TEXHOJIOI'TYHOI'O OBJIA/THAHHSA
JIO MTPOEKTHOOPIEHTOBAHOI AISIIBHOCTI

B ymoBax 3aroctpeHHs €KOHOMIKO-TIOJIITUYHOT cHuTyallii B YKpaiHi, MagiHHIM
00CATy BITYM3HAHOrO BUPOOHMITBA, IIOCTIHHMM 3POCTAHHSAM JICPKABHOTO OOpry BCe
OUIBLIO] aKTyaJ'ILHOCTl HaOyBae mpoOjema MOIIyKy HOBHUX MIIXOJIB J0 OHOBJIEHHS
HAI[IOHAJBFHOI CUCTeMH TocnonapioBanHsa. ONHIEI0 3 BXKIMBUX rany3ed BITIYM3HIHOT
IIPOMHUCIIOBOCTI € MAaIIMHOOYAYBaHHS, IKE€ OCTAHHIM 4acoM IepedyBa€ y CKPyTHOMY
CTaHOBHII y 3B 43Ky 31 3HAYHUM CTapiHHSAM OOJIaHAHHS Ta TEXHOJIOT1H, OCHOBHA
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YacTMHA sAKMX Oyma mnpuabana me 3a 4aciB Pajggacekoro Corosy; CHIIBHOIO
3aJIC)KHICTIO BiJl KOJWBaHb BAIIOTHHX KYPCiB dYepe3 3HAYHy MaTepiaJOMICTKICTh
BUPOOHMITBA Ta BAaroMy 4YacTKy 1MHOpTHI/IX CKJIJIOBUX;, 3HAYHUMU BUTpaTaMu
eHepropecyp(:lB IiHA Ha SIKI MOCTIHHO 3pOCTaroOTh, TOMO. BpaxoByrounm e, Ha
CHOTOIHINIHIA [eHb BAXIMUBUM € 3aCTOCYBaHHsS HOBHMX IMIAXOMIB [0 Opraisauii
JUSTTBHOCTI MAamIMHOOYAIBHUX MIANPUEMCTB. OTHUM 13 TMEPCIEKTHBHUX HAIMpPSIMIB
BUPILIECHHS 11€1 TPOOIEMH € BUKOPUCTAHHS MPOEKTHOTO MIIXOTY.

P03BUTKOBI MPOEKTHOrO MEHEIKMEHTY MPUCBAYEHA 3HAYHA YACTUHA Mpallb 5K
3aKOPJOHHMX, TaK 1 YKpaiHChbKUX crerianicTiB. Cepell HUX BaXXJIUBO BUIUIUTH
BOXJIMBUN BHECOK y PO3BUTOK BITUYM3HSIHOI METOJOJIOTII YIpaBIiHHSA MPOCKTAMHU
Takux BueHuX, sk C.JI. bymyes, A.B. llTaxos, B.A. Pay, B.I. Ynmmmp, A.L binokonn
ta 1H. Came 6e3ynHHH1 JOCIIJKEHHS 3 YIOCKOHANICHHS METOIOJIOT 1] MPOEKTHOTO
MEHE/DKMEHTY MOXKYTh 3a0€3MeUNTH TUHAMIYHHA PO3BUTOK BITYM3HSHOI Ta CBITOBOI
MIPOMHUCIIOBOCTI.

Crnin akLeHTyBaTH yBary Ha TOMY, IO IpoOJieMi BUKOPUCTAHHS MPOEKTHOIO
MIIXOMy 1O VYOPaBIIHHS MPOEKTaMH PEMOHTHHX POOIT MPUCBSIYEHO HU3KY
JOCITIJIKEHb BITYN3HIHUX Ta 3aKOPJIOHHUX HAYKOBI[IB, OJTHAK aKIIEHT Y HUX POOUTHCS
caMe Ha 3aCTOCYBaHHI 03HAU€HOI METOOJIOTI] y 3arajibHOMY BUTJIsAI1. KpiM 11010, Y
HasBHUX poOOTax HEMOBHOIO MIPOI0 BIIOOPaKEHO 3aCTOCYBAaHHA OKPEMHX
KOMITOHEHTIB TPOEKTHOTO MEHEIKMEHTY TaKWuX, 5K, HANpHWKIad, IUIaHYBaHHS
pecypcHoro 3a0e3neueHHd. ToMy 3aKOHOMIPHUM IPOJIOBXKEHHSIM iCHy}qux
HAYKOBUX JIOCHIIPKEHb € o6rpyHTyBaHH>1 HEOOX1THOCTI 3aCTOCYBAHHS MPOCKTHOI
METOJIONIOTIi came 10 pealmisauii MPOCKTIB PEMOHTIB 1 MOJCPHI3alil CKIaJHOrO
TEXHOJIOTTYHOTO 00JaHAHHS Ta MoJajbIna po3poOka Ha 11 OCHOBI HOBOTO MIIXOTY 110
PECYPCHOTO IIaHyBAHHS O3HAYCHHX npoeKTiB

Ha choroiHimHiil ieHb B CBITOBIH 1 BITYM3HAHII JiTEpaTypi HE ICHYE €XMHOTO
BU3HAYCHHS TOHSTTS «IIPoeKT». [IpoTe icCHYIOTh plBHOMaHlTHl BapiaHTH TPAKTyBaHHS
naHoro TOHATTSA. [IpoaHamizyBaBIIM 3HAYHY iX 4YacTHHY, MOXKHA Yy3arajbHEHO
BU3HAYMTH, IO MPOEKT — II¢ KOMIUICKC IIJISCIPIMOBAHUX Mid, SKUH B yMOBax
0OMEKEHOCTI Yacy Ta Or0JKETy HaIliJICHHH Ha CTBOPEHHS MPOIYKTIB a00 MOCIHYT, SIKi
BI/IMOBIAAIOTH 33JJaHUM KPUTEPISIM SIKOCTI.

OCHOBHUMU BIIACTUBOCTSIMU MTPOECKTY €:

- YHIKaQJIbHICTb;

- TUMYacCOBUH XapakTep, SKUH BHU3HAYAETHCA HASIBHICTIO IIO0YATKy Ta
3aBEpIIEHHS MTPOCKTY;

- BH3HA4Y€HA I[1JIb;

- HasSBHICTh BUMOT II0JI0 SIKOCTI BUKOHAHHS;

- HasBHICTH OIOJIKETY;

- HEOOXIJHICTh BUKOHAHHS MEBHOI CYKYIHOCTI B3aEMOIIOB A3aHUX JIII;

- HasBHICTbh PU3UKIB.

Posrisgaroun mpoekTH peMOHTIB 1 Moz[epHi3aui'1' CKJIQHOTO TEXHOJIOTTYHOTO
o0ma/iHaHHs B YMOBaX MAlIMHOOYIIBHMX IMIANPHUEMCTB, HEOOXIAHO BIAMITUTH, IO
ICHy€ [1Ba aCMCKTH JaHOTO BUIY IisUTBHOCTI:

- PEMOHT O0JIaTHAHHS IHIIUX TiATPUEMCTB;

- PEMOHT BJIACHOTO O0Ja HAHHS.

B pamkax o3Hau€HOTO JOCTIIKEHHS yBara Oy/e MpHAUIATACH caMe PEMOHTaM 1
MOJIEpHI3allli CKJIAJHOTO TEXHOJOTIYHOrO OOJIaIHAHHS 1HIIUX TMIJNPUEMCTB SIK
OJIHOMY 3 BaXJIMBUX HAMPAMKIB ISIIbHOCTI BITYU3HSIHUX IT1IITPUEMCTB.
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SIKIIO pOSIVISIHYTH BKA3aHWH HANpPSMOK JISIBHOCTI y pO3pi3i METO0MOrii
yHIpaBIiHHS MPOCKTAMH, TO JUIS IOBEICHH MPUHAIEKHOCTI O3HAYCHUX POOIT 10
IPOEKTHOOPIEHTOBAHOI MAISUIBHOCTI Ba)JIMBO IpPOaHaNI3yBaTH HAsBHICTh y HHX
OCHOBHUX BIIACTHBOCTEH MPOEKTY.

VYHiKaapHICTh. BiAMOBITHO 10 BHW3HAYCHHS, PEMOHT — II€¢ BHUIIPaBJICHHS
MOIIKO/KEHb, YCYHEHHS Je(eKTiB, IOJOMOK, JarojukeHHsS dYoroch [4, c.463]
PemoHTHI po0GOTM MO BIAHOBJICHHIO CKJIQAHOTO TEXHOJOTTYHOTO OOJa HAHHS
nependayaloTh BU3HAUEHHS BCIX HAsBHUX IIOJIOMOK Ta HECIpPaBHOCTEH Ta iX
mikBigamito. [Ipy oMy B KOXXHOMY OKPEMOMY BHUIAJKy MOXJIMBI: IOBHI 3aMiHH
MEBHUX €JIEMEHTIB, YAaCTKOBI 3aMIHM €JIEMEHTIB, BIJTHOBJICHHS a00 PEMOHT HasgBHUX
YaCTHH. TOMy B KOXXKHOMY OKPEMOMY BHII/IKy HEOOXIiJHE BH3HAYCHHSI OKPEMOIO
Habopy Midl, IO CBIYMTH PO YHIKAIBHICTE KOXHOTO IPOCKTY PEMOHTY i
MOJIepHi3allii CKJIaJHOTO TEXHOJIOTIYHOTO 00JIaTHAHHS.

TumuacoBuil xapakrep. Tak sK pO3IISAAETHCA CaM€ BHKOHAHHS PEMOHTIB
MalIMHOOYAIBHUM TIAOPUEMCTBOM JUIsl MOTpeO 1HMIMX CyO’€KTIB rOCHOJAPIOBAHHS,
TO O3HAYeHA AISUTHHICTh 3aBXIM HOCUTh TUMYACOBUI XapaKTep, Ma€ KOHKPETHY JaTy
MOYaTKy 1 3aBEPIICHHS BUKOHAHHSA POOIT MO PEMOHTY 1 MOJEpHi3aIlli MEeBHOTO
CKJIa{HOTO TEXHOJIONYHOro 00/1aHaHHSL.

BusnaueHa k. IIpoeKTH peMOHTIB 1 MOACPHI3aLlii CKIaAHOTO TEXHOIOITYHOIO
oOiajHaHHS HaIllJIeHI HA BIJHOBJICHHSA 1 MOKpPAIEHHS SIKOCTI POOOTH 03HAYEHOTO
oOnaHaHHS.

HasBHicTh BHMOr 100 SKOCTI BHKOHAaHHS. OCKIIBKM MAaIIMHOOYIBHE
OiANPUEMCTBO  OTPUMY€E  3aMOBJEHHS  [IOJ0 BHUKOHAHHS  PEMOHTHUX 1
MOJIEpHI3aIIHHUX pOOIT, TO caMe 3aMOBJICHHS rependadae BUCYBAaHHS BHUMOT IIIOJIO
SKOCT1 BAKOHYBaHUX POOIT.

HasigHicTs  Grojukery. OCKIIBKM  MAIIMHOOYIBHE IIANPHEMCTBO 3JIHCHIOE
JUSTBHICTH 3 METOI0 OTPMMAHHS MPHOYTKY, TO BOHO 3allikaBICHE B e(beKTI/IBHOMy
BUKOPHCTaHHI PeCypciB B IpOLECi rocmoapcskoi fisibHOCTI. Tomy mpuiimaroun
3aMOBJICHHSI Ha BUKOHAHHS PEMOHTHHX p061T MAIIMHOOYAIBHE MiANPHEMCTBO Mae
po3podUTH HOro ePeKTUBHUMN OIOIKET, SIKUM OU 3a/10BOJIFHUB 3aMOBHHUKA 3a IIHOIO
BUKOHYBAaHHMX pOOIT, a caMOMy MIJMPUEMCTBY JaB MOKJIMBICTh BUKOHATH POOOTH B
yMOBaxX 0OMEKEHOCTI peCcypCiB Ta OTPUMATH IICBHUH PIBEHb IIPHOYTKY.

HeoOxinHiCTe ~ BUKOHAHHsS IEBHOI ~CYKYIHOCTi B3a€MOIOB’SI3aHUX  [iif.
[TouaTkoBUi eTam PEMOHTY CKIAAHOTO TEXHOJOTIYHOTO OOJaJHaHHS Iependadae
#oro Jed)eKTaliio Ta BASHAYCHHS 00CSTY Ta MOPSIKY BUKOHAHHS PEMOHTHHX POOIT.

HasBuicte pusukiB. [Ipm BUKOHaHHI PEMOHTY CKJIQJHOTO TEXHOJOTTYHOTO
o0J1aHaHHsl ICHY€E JOCUTH BHCOKA BIPOTIIHICTh HACTAHHS Hellepe/i0a1yBaHIX cmyaum
Came MeTOZOMIOTis yNIPABIIHHS MPOCKTAMH JIA€ MOMKIIMBICTh CIUTAHYBATH PEMOHTHI Aii
TaKUM YHHOM, BPaXOBYIOUM MAaKCUMAaJIbHY KUTBKICTh MOYJIMBUX PU3HKIB.

Takum 4MHOM, MOKHA CTBEP/XKYBATH, IO MPOCKTH PEMOHTIB 1 MOJAEpHi3allii
CKJIQJIHOTO TEXHOJOTIYHOTO OOJIaHaHHS HaJleXaTh [0 MPOEKTHOOPIEHTOBAHOT
aismbHOCTI. ToMy 3aCTOCYBaHHS METOMOJIOrIT yIPaBIiHHSA NPOCKTAMH 10 O3HAYCHUX
poGit € BurpaBganuM. [lonanbimii HAIPSMOK OCIIIKCHHS Oy MOJSraTh y aHaIIi3i
ICHYIOUHMX METOAMK PECYPCHOrO IUIAHYBAaHHS 1 PO3pOOII ONTHMAIbHOI METOIMKH
peCypcHOro  IUIaHYBAaHHS —IPOCKTIB PEMOHTIB 1 MOJEpHi3allii  CKIagHOTO
TEXHOJIOT'TYHOTO 00JIaJHAHHS.
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AERODYNAMIC ANALYSIS OF WING FOR ZERO FUEL PASSENGER
AIRCRAFT (ZFPA)

1. Introduction

The aim of this project is to design a zero fuel passenger aircraft (ZFPA). The
aircraft having a propulsion system that utilizes solar power. Although a solar
powered ZFPA aircraft has the potential to eliminate solar power fuel consumption
by replacing conventional wind turbine based propulsion systems with an electric
based propulsion system, the scope of this project is to design a complete passenger
aircraft flies only using solar power.

Technology till now considered the solar powered aircraft is suitable for UAV
only. Recent research is going on in a single manned aircraft named solar impulse.
The technology and design aspects are not yet flourish for solar powered passenger
aircraft. The major problems in designing the passenger aircraft powered by solar
energy are increase in weight, power required by motor to create thrust, inefficiency
of solar power, less endurance and power management.

In this project an airfoil was designed to bring maximum L/D ratio which will
create minimum glide angle and maximum range. A wing is constructed capable of
good gliding capability during the power off condition. Yet some changes in mission
profile of aircraft with maximum of gliding phase were done.

Here ZFPA ascends to a higher altitude in thinner atmosphere to avoid
turbulence and cloud formations. Once the available solar power is not sufficient to



