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PE3IOMETA HA HAYYHUMTE ITIYBJIMKAIINU (TPYAOBE)

IIPEICTaBEHU 3a yYacTHE B KOHKYPC 3a 3a€MaHe Ha aKkaJeMUYHa JUIbXHOCT ,,JJ0LEHT"
B 00JacT Ha Buclle oOpazoBanue 5. TeXHUYECKU HAYKU
npodecrnoHanHo HampasieHue: 5.5. Tpancmopt, kopadoriaBaHe U aBHAIIHS,
cnenuantoct: [IpoekTupane U KOHCTpyHUpaHe Ha aBTOMATUYHU U MUJIOTUPAHHU JICTATEIHH arapaTu
00siBeH B [IbpkaBeH BEeCTHHK, Opoit 24/21.03.2025 .
Ha 1. ac. 1-p uHxkK. Cranumup MBanos [leHuen

|. OIIMCAHUE HA HAYYHUTE TPYJ1OBE

3a ydacTue B KOHKypca ca npeacraseHu 40 myOiaukanuu, U3BbH HaydHUTE IMyOJIMKallUU 3a
npunoOuBaHe Ha oOpa3oBaTelHAaTa U HAaydyHa CTENEH ,,JJOKTOP®, pa3lpelesieHH IO TPYyNH, KaKTO
cliesiBa:

1. I'pyna B — 10 op.

[Tokazaren B4. XabunuranmoHeH TPy — paBHOCTOWHU HAayYHU NMyONHMKAIMHU (HE MO- MAJIKO
ot 10) B u3manusi, KOUTO ca pedeprpaHy U UHICKCHUPAHU B CBETOBHOM3BECTHU 0a3u JaHHW C HaAy4dHA
nHpopmarus.

2. I'pyna I" — 30 op.

ITokazaren I'7. Hayunu myOnukanuu B U3JaHUs, KOUTO ca peepupaHd U UHAEKCUPAHU B
CBETOBHOM3BECTHHU 0a3u JaHHU ¢ HayyHa nHdopmanus — 1 6p.

[Tokazaren I'8. Hayunu nybnukanuu B HepedepupaHu CIHUCAaHUs C HAYYHO pelleH3UpaHe WK
B peJaKTUpaHU KOJEKTUBHH TPynoBe — 29 Op.

1. PE3BIOMETA HA HAYYHUTE TPYJOBE 1O IIOKA3ATEJI B.4, IPEJJCTABEHUA
KATO PABHOCTOMHU HA XABWJIMTAIIMOHEH TPY] B OBJACTTA HA
TEOPETUYHU U EKCITIEPUMEHTAJIHU U3CJIEABAHUSA C TIPUJIOXKEHUE B
INTPOEKTUPAHETO HA JIETATEJTHUTE AITAPATH U ABUALIMOHHUTE
KOHCTPYKI MU

B4.1. Panayotov H., Penchev S., Zikyamov, M. Experimental study of turbulence in the test
section of wind tunnel, Environment. Technology. Resources., 15th International Scientific and
Practical Conference, Rezekne, Latvia, vol.3, pp. 217-220, Jun. 2024, online ISSN 2256-070X
https://doi.org/10.17770/etr2024vol3.8118.

ExcniepumenTtanHuTe u3MepBaHus B aepoauHamMuyHu Tpbou (AJT) urpast Bce mo-roisima
poJIg B aepOJAMHAMUYHUTE W3CIICBAHUS, KAKTO 32 OLICHKA HA JIAHHWUTE OT CUMYJIALIMMUTE, TaKa U 3a
HaTpyIBaHE Ha HOBHU. 3a Jla ce MOJy4aT TOYHH Pe3yJTaTH, € He0OOXOAUMO J1a C€ HANpaBsAT KOPEKLUH,
3a J]a ce CPaBHAT aepOJAMHAMHYHUTE XapakTepucTuku Ha mMonena B AJ[T ¢ Te3u Ha peanHus oOeKT
npu mojer B arMmocdeparta. Tasum mnyOiaukamus MpeacTaBss EKCIEPUMEHTATHO H3CIeBaHe,
msnon3pamio PIV  (Particle Image Velocimetry) wmerton, 3a ompenensHe Ha CTElEHTa Ha
TypOyneHTHOCT B paboTHara yact Ha AJlT, pasnonoxena B Jlaboparopusita o aepoJMHAMUKa Ha
aBTOHOMHHU JieTaTenHu anapatu BbB ¢unuana Ha TY — Codus B rp.Ilnosaus. M3nonsBanu ca 1Ba
noaxona. EAHUAT npencTaBisBa BU3yalM3UpaHe Ha TEUEHUETO OKOJIO cdepa B paBHUHA, KOSTO €
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yCIIOpeZiHA Ha HAIPaBJICHUETO Ha CKOPOCTTAa HAa TEUEHUETO M HAOJII0/IEeHHE Ha IPOMSIHATA Ha pexXUMa
Ha oOtnyane. OmpeneneHu ca KPUTUYHOTO YMCIO Ha PelHONIC M ChOTBETHaTa CTEMEH Ha
TypOyneHTHOCT. BbB BTOpUS ciiydail H3MepBaHHUATA Ca U3BBPIICHN B paBHUHA NEPICHIMKYISPHA HA
nbpBara. CTOMHOCTUTE HA W3CIEABAHUTE BEJIMYMHU Ca ONPEACIICHU Ype3 KOJIMYECTBEHA OLIEHKA Ha
XapaKTEPUCTUKUTE HA CKOPOCTHOTO Ioje. JlaHHUTE ca CpPaBHEHU C INPEAUIIHU, IIOJY4ECHH 4pe3
U3MEpPBaHUS C TEPMOAHEMOMETHD. EKCIEPUMEHTATIHO ONPENEICHUTE pe3yJTaTH C€a BaKHU
XapaKTepUCTUKH Ha TedyeHuero B paborHarta yacT Ha AJ/IT m me Obrar u3nona3BaHu B Obaeln
U3CIeABaHMs.

B4.2. Panayotov, H, Penchev, S., Kolibarov, D. Experimental study of canard UAV
aerodynamics, MATEC Web of Conferences, Vol. 133, elISSN: 2261-236X, 2017,
https://doi.org/10.1051/matecconf/201713301002

B Hacrosmiata cratMs €  eKCIEPUMEHTAIHO M3CIIeABAHE HA  aepOJAMHAMUYHUTE
XapakTepucTuku Ha OesmmioreH camoner TERES-02. CamonersT € ¢ aepogmHaMu4Ha cxema
,»[aTuIa“, CcbC CTPEJOBUAHO KPUJIO M MOHTHPAHM Ha KpaullaTa BEpTUKAIHU CTaOWIM3aTOpH.
3aaBMKBAaH € OT JIBYTAaKTOB, ABYLMJIMHAPOB OOKCep ABHraTesl ¢ TPWIONATHO TJIACKAIIO BUTIIO.
IIpoBeneH e excrepuMeHT B aepoauHaMuyHa TpbOa (AT) ¢ momoinra Ha CHEMAIHO MPOEKTUPAH
Mojies1 Ha camosera B Mamad 1:10. Toit ce cbcTOM OT MOJeN Ha caMmolieTa M OIopa 3a 3aKperBaHe
kbM BezHaTa Ha AJIT. MoaensT e n3paboTeH ¢ U3Moa3BaHe Ha TEXHOJIOTHS 32 OBbP30 MPOTOTHIIMPAHE
Ha FDM 3D npuntep. [IpoBenenu ca Tpu OTIEIHHM €KCIIEPUMEHTA - HOPMAIHO MOJIOXKEHUE, TPHOHO
(0OBpHATO) MOJOKEHUE U U3MEPBAHE HA YEIIHOTO CHIIPOTUBJICHHE Ha omnopara. [Ipu odpaborkaTa Ha
pe3yaTaTuTe CHIPOTHUBICHUETO HA ONopaTa Ce€ B3eMa MPEABHI W C€ HU3BaXJa OT OO0IIOTO
CBIIPOTUBJIEHUE Ha Mojena. HampaBeHa e M KOpeKLus 3a BIMSHUETO Ha CKOCa Ha TEYEHUETO B
pabotHata yact Ha A/IT. MakcMMaIHOTO aepoAMHAMHYHO KauyeCTBO € OKOJIO 12, a KpUTUUHUSAT bI'bI
Ha aTtaka e mo — royusaM ot 15°. Ilonyuenure pe3yntaTtd morar Ja ObJaT M3MOJI3BAaHU 3a OLIEHKA Ha
TOYHOCTTA HA YUCJIEHUTE CUMYJIALIUU U 3a ONpeessiHE Ha XapaKTePUCTUKUTE Ha CaMOJIeTa.

B4.3. Serbezov, V., Panayotov, H., Todorov, M., Penchev, S. Application of multi-axis
force/torque sensor system for experimental study of small unmanned aerial vehicles propulsion
systems—Preliminary results. IOP Conference Series: Materials Science and Engineering. Vol. 878.
No. 1. IOP Publishing, 2020. https://doi.org/10.1088/1757-899X/878/1/012039

ExcriepmenTanHaTa OlleHKAa Ha XapaKTEPUCTHKUTE Ha BUTJIATa, KOUTO pabOTAT MPU MaIKU
yicia Ha PeliHonmac, wurpae BakHa pojisi B Ipolieca Ha YChBBPIIEHCTBAHE Ha JW3aiiHa Ha
MyJITUKONTEpHU Oe3nunoTHH JetatenHu anapatu (bJIA). B cratusTa ce npencraBs KOHCTPYKLUATA
Ha CTEH] 3a M3NHMTBaHe Ha BHUTIA 3a Mainku BJIA, Ga3upaH Ha MHOrOKOMIIOHEHTHa CHCTEMa OT
CEH30pH 3a CUJIa/BbpTsLl MOMEHT. CHucTemMara MOo3BOJIsIBa U3MEpPBaHe Ha TATaTa, BbPTAILIUS MOMEHT U
HQJUTH)KHUSL MOMEHT MWJIM CTpaHMYHaTa cuia (IpU KOCO OOTHYaHE) Ha TECTBAHOTO BHTJIO.
[IpencraBenu ca pe3yiTaTd 3a peXMM Ha BHceHe (paboTa Ha MSCTO), OCEBO OOTHYaHE U KOCO
oO0TruaHe Ha BUTIOTO. [locneqHuTre nBa eKCliepUMEHTa ca U3BBPIICHU B aepOJUHAMUYHA TpbOa Mmpu
CKOpPOCTH Ha BB3AYIIHOTO Teuenue 5, 10 m 15 m/s. Tlonyuenute naHHu ca 0OpabOTEeHH W ca
anpoKCUMHUpaHu ¢ HenuHelHa QyHkuug. IIpoBeneHuTe TecTOoBE MOKa3BaT CHOCOOHOCTTa Ha
MHOTOKOMIIOHEHTHHS MpeoOpa3yBaTesl Ha CUJIa/BBPTAL] MOMEHT Jla C€ M3IMO0JI3Ba 32 U3MEpBaHe U Ha
CKOpOCTTa Ha BBbpPTEHE Ha BUTIOTO. [IpeaMMCTBOTO Ha TO3M METOJ € HamalliBaHEeTO Ha Oposi Ha
ceHsopure B cuctemara. HeoOxoaumm ca mnoBeue EKCHEPUMEHTH C MO-BHCOKM YECTOTH Ha
JUCKpPETHU3allMsl HAa CEH30pUTE, 3a Ja CE€ IMPOBEPU NPUIOKMMOCTTa Ha TO3M MOAXOA 3a LENHs
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JHaria3oH. HaHpaBCHI/I Ca HAKOHU 3aKIOYCHHA OTHOCHO METOJO0JIOrHATa Ha U3MEpPBAHC. PCSYHTaTI/ITe
MNOTBBPXKAABAT, UC CTCHABT 3da U3NIMUTBAHC NMaA ﬂ06pa TOYHOCT U € JICCCH 3a pa60Ta.

B4.4. Nedev, H., Penchev, S. Experimental study of models of an adaptive wind turbine, AIP
Conf. Proc. 2449, 060017, 2022, https://doi.org/10.1063/5.0091174

XapakTepHO 3a aJanTUBHATA BATHbpPHA TypOWHA, CIIOPE] TEOPETUYHHU H3CIEABAHUS, € IO-
BHUCOKaTa eHepruiiHa e(eKTMBHOCT B CpPaBHEHHE C MAacoBO MPOM3BEXKIAHUTE B MOMEHTA
BETPOreHEepaTOpU ¢ XOpH30HTaIHa oc. ChUIEBPEMEHHO Ta3u €(EeKTUBHOCT € C BUCOKH CTOHHOCTH B
IIMPOK JHAra30oH HAa CKOPOCTTA Ha BB3AYIIHOTO TEUEHHUE, B KOUTO I11e paboTH TO3U TUI €HEepruiiHa
MamuHa. llenTta Ha wu3cimenBaHeTO € Ja ce JOKaXXe TOBAa Ha IPAKTHKA 4Ype3 IPOBEXKIAHE Ha
eKCIIEpUMEHTH, Oa3upaHu Ha Ch3JaJeHO 00Opy/BaHE W METOJMKA 3a W3MUTBAHE HA MOJEIHU B
aepoguHamMuyHa TpboOa (AJT). Monenu Ha nBa BapuaHTa C €IHAKBO BXOJHO HANPEYHO CEUCHUE ca
MPOM3BEJCHN C H3MOJ3BaHE Ha TEXHOJOorus 3a Obp30 mpororunupane — 3D npuHTHpaHE.
Paspaborena e ypenba 3a uW3nmUTBaHEe, KOATO C€ MOHTHpa B paborHata yact Ha AJ[T u e
MpelHa3HaueHa 3a M3MEpBaHE Ha BBPTAIIUS MOMEHT U YECTOTaTa Ha BbPTEHE Ha TypOWHATa mpu
pa3iIMyHU CKOPOCTH Ha BB3AYLIHOTO TeueHue. M3cienBaHusTa ca HM3BBPIICHH IPU CKOPOCT Ha
TE€YEHUETO OT 5 M/S 10 15 m/s. MakcuMaaHUTe CTOMHOCTH Ha KOe(PHIIMEHTa Ha ITOJIE3HO JCHCTBHE Ca
ot 30% 3a mepBus BapuaHT a0 Hax 40% 3a BTOpUsS BapHaHT, KOUTO € C M0 — rojisiM Opoii JOMaTKH.
[IpoBeneHnTe M3MUTBAHUS TOTBBPAMXA TEOPETUYHUTE pa3pabOTKU, CBBP3aHU C TOBHUIICHATA
e(eKTUBHOCTT Ha aJAITUBHHSI BETPOTEHEPATOP,

B4.5. Seyzinski, D., Georgiev, |l., Panayotov, H. Penchev, S. Effective use of a helicopter
with a Bambi bucket firefighting system in Bulgaria, IOP Conf. Ser.: Mater. Sci. Eng. 664 012005,
2019, https://doi.org/10.1088/1757-899X/664/1/012005

CBeroBHaTa MpaKTHKa IOKa3Ba, Y€ TacEHETO Ha CIIO)KHU KOMOMHHUpPaHU (€IHOBPEMEHHO
HU30BH U BBPXOBHM) TFOPCKH IOKapU C BOJA € BB3MOXKHO CaMO C H3IMOJI3BaHE Ha BepTojeTH. B
nyoiuKanusaTa ce pasriexaa epeKTMBHOCTTa Ha M3MOJI3BaHeTO Ha Xenukontep Mu-17 ¢
poTHBONOXKapHa cucreMa Bambi bucket npu onepanuu 1o raceHe Ha MJIAHUHCKUA U TOPCKHU TOXKapu
B PenybOnuka bwirapusa. HampaBen e aHanu3 Ha yCIOBHSTa, NMPU KOUTO C€ OCBHIIECTBSIBA TOBA
W3IIONI3BaHe, Oa3WpaH Ha MHOXKECTBO NYyOJIMKAIlMK, OTHOCHO TEOPETHYHH M EKCIIEPHMEHTATHU
W3CIEBaHMs, BKIIOYATEIIHO TAaKWBA, HACOYEHW KbM TIOBUIIaBaHE Ha e(eKTHBHOCTTAa Ha
M3IIOJI3BAHETO Ha XENUKONTEPH, Makap M C JPYTH BHHIIHU TOABECHU MPOTHUBOIOXKAPHH CHUCTEMHU.
W3BbpieHa e MoAroToBKa U MPOBEXKAAHE HA JIETATETHH €KCIIEpUMEHTH cbe cucTteMa Bambi bucket,
KOUTO OTYHUTAT CHelU(UKaTa Ha Ta3W CUCTEMa, XapaKTEPUCTUKUTE Ha M3MOI3BaHUTE B PemyOinka
benrapus Meronu 3a raceHe Ha MoXKapH, KakTO U BIMSHUETO Ha CHENM(UYHM 3a CTpaHaTa BbHIIHU
¢dakTopu. Bb3 ocHOBa Ha pe3yiTaTUTE OT Te3M M3CIEABAHMUS U KATO C€ B3eMar MpeaBUA
W3HCKBAaHUATA 3a O€30MaCHOCT Ha IOJETUTE, ca pa3pabOTEeHH MpPENnopbKU 3a IMOA0OpsiBaHE Ha
e(eKTHBHOCTTA Ha U3I0JI3BAaHETO Ha MPOTHUBOIIOXKapHa cuctema Bambi bucket B boarapus.

B4.6. K. Ambarev, S. Taneva, S. Penchev, Study of the thermal behavior of disc brake of a
passenger car, 12th International Scientific Conference “TechSys 2023” — Engineering, Technologies
and Systems, Plovdiv, Bulgaria, Volume 3078, Issue 1, Article number 050001, AIP Conference
Proceedings, https://doi.org/10.1063/5.0209132.

CHI/Ipa‘-IHI/IﬂT MCXAaHU3bM € OCHOBCH BB3CJI OT ClIMpadyHaTa CHUCTCMaA. B mo-romsma gact ot
CbBPCMCHHUTC aBTOMOOMJIN CE U3MOJI3BAT HAl-4yecTo JAUCKOBU CIITMPAYHHU MCXAaHHU3MU C BCHTUJIMPAHU
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IMcKoBe. B myOnmkammsaTa € IMONydeHO paslpelesieHueTo Ha TemIeparypara B JETaljIuTe OT
CIMpadyeH MEXaHU3BM, CHhCTOSI C€ OT BEHTWJIMPAH CIHpayeH AMCK M HAKJIAJKW, C M3MOJ3BaHE Ha
nporpamara SolidWorks. IIpeaBapurento ca onpeaeneHr HEOOXOJMMHUTE TTApaMETPH 3a MPOBEXKTaHE
Ha TOIUIMHHOTO W34YHUCIeHHe. V3BBPIICHO € TOIUIMHHOTO W3YUCIEHHE Ha JUCKOBUS CIHPavyeH
MEXaHU3bM B CTAllMOHAPHO M HECTAIMOHAPHO CHCTOSHHUE C HM3MOJ3BaHe Ha Moxayna Simulation -
Thermal. 3a Bamumanus Ha MOIXYYEHUTE PE3YNITATH € MPOBEIACHO EKCIIEPUMEHTAIHO M3MEpPBaHE Ha
TeMIeparypara Ha JMCKa B Kpas Ha Ipoleca CIHpaHe MpH ABMKEHHE Ha aBTOMOOWJIA ¢ HadalHa
ckopoct 80 km/h. Temmeparypata e m3mMepeHa OE3KOHTAaKTHO, KaTO € M3IOJI3BaH HH(paudepBeH
tepmorpad. [TomydyeHnre CUMyNIAlMOHHU PE3yJATaTH OT HECTAIMOHAPHUS aHAIU3 3a PaslpeieiCHrue
Ha TeMIlepaTypara Ha JIMCKa U Ha CHCTeMara “‘IMCK-HaKJIaIKWU , ca CPAaBHUMH C TE€3H, MOIYYEHU OT
eKcriepuMenTa. TpunsMepHara rpaduka moixydeHa OT YHCICHHS CTallMOHAPEH aHaJu3 IO0Ka3Ba, ue ¢
yBelIM4aBaHEe Ha HayaJHaTa CKOPOCT Ha CIIMpaHE ce MOBHUIIaBa TeMIlepaTypaTa Ha JUCKa (M HEWHUS
IPaJIMEHT), a IPOMsHATAa HA TeMIlepaTypara Ha OKOJHATa Cpela He OKa3Ba ChIUIECTBEHO BIHMSIHHE 32
npoMsiHa Ha TemIiieparypata My. HampaBeHUST €KCHEpUMEHTAICH TECT U MOJYYCHHUTE PE3yiITaTh
MOrarT Jia ce U3IO0JI3BaT 3a JJOYTOYHSBaHE Ha MApaMETPUTE Ha YMCICHUTE EKCIICPUMEHTH U Ca OCHOBA
3a TIOCJICIBAIIO PAa3BUTHE HA H3YHUCITUTEITHUTE MOJICIIH.

B4.7. Taneva, S., Penchev, S., Ambarev, K. Mechanical behavior and stiffness of a
polyurethane bushing of a passenger car suspension, Environment. Technology. Resources., 15th
International Scientific and Practical Conference, Rezekne, Latvia, volume I, pp. 364-367, online
ISSN 2256-070X, https://doi.org/10.17770/etr2024vol1.7996.

B myOnukanmsTa ca mpecTaBeH! Pe3yiTaTH OT MPOBEICHH TEOPETHYHU U EKCIIEPUMEHTAIHA
U3CJeBaHUs Ha IOJIMYPETaHOBM TaMIIOHM, H3IOJ3BaHM B OKAYBAHETO HA IPEBO3HO CPEJICTBO.
OmnpesneneHn ca MEXaHUYHUTE XapaKTEPUCTUKM HA MaTepuall IOJMYypeTaH M eJIACTUYHUTE
XapaKTepUCTUKH (KOpPAaBUHHUTE) HA TAMIIOH, M3PabOTEH OT CHIIUS Marepuai, KOMTO ce MOHTHpa B
NpEeJHO HE3aBUCHMMO OKayBaHe, TUN MakdepcbH. 3a IOCTUraHe Ha MLedTa ca IpOBEIEeHU
eKCIIEpUMEHTAIHU HW3MUTBaHUSA Ha €JHOOCOB ONbH Ha 0Opa3lM, HalpaBeHW OT IOJUYPETAaHOB
MaTepuai, KaTo ca MOJy4YeHM KpUBHTE ‘“HampexeHue-aedopmanus”. Cb3aageH € U TPUU3MEPEH
reoMeTpUYeH MOJIell Ha IMOJMYPETaHOB TaMIIOH ¢ momoulra Ha mnporpamara SolidWorks. B
nyOIMKanusaTa ca MPeACTaBeHU U PE3yATaTUTE 32 KOPAaBUHUTE HAa TaMIIOHA, TIOJyYEHH Ype3 HEIMHEEH
aHanu3, no MKE. Upe3 exkcnepuMeHTanHata KpuBa ,HampexeHue-nedhopmanus™ ca omnpeesieHu
napaMeTpuTe 3a CUMYJALUs - MeTTe KOHCTAaHTH Ha XUIepeNacTUYHUs Mozen Ha MyHHM - PuBnuH.
TebpmocTTa Ha MaTepuasa 3a o0Opasela U TaMIIOHA € M3MepeHa Mo ckaiara Ha Shore A c¢ Tectep.
W3BBpIIEHO € CpaBHEHHME MEXAY EKCIIEPUMEHTATHO M TEOPETHYHO OIpe/lelIeHUTe CTOMHOCTH Ha
panuaiHaTa KOpaBUHA HA MOJUYPETAaHOBUS TAMIIOH.

B4.8. Taneva, S., Penchev, S., Ambarev, K. Stiffness analysis of the rubber bushings of
MacPherson and Double Wishbone Suspensions, Environment. Technology. Resources., 15th
International Scientific and Practical Conference, Rezekne, Latvia, volume I, pp. 358-363, online
ISSN 2256-070X, https://doi.org/10.17770/etr2024vol1.7993.

FYMCHI/ITC TaMIIOHHN (BI/I6pOI/130J'IaTOpI/I) ca BaXHM KOMIIOHEHTH OT aBTOMOOWIIHHUTE
okauBaHMs. Te 3aeMaT BakHa poJid 3a HaMaJIdIBaHC Ha MMyMa U BI/I6paI_II/II/ITC, HO,[[OGpHBaHC Ha
KOM(I)OpTa H OCUTYpsABAHC Ha IUJIABHOCTTA HIpHU JABUXKCHUC Ha aBTOMOOMIIA. CJ'IC,Z[OBE[TCJ'IHO
HU3CJICABAHCTO Ha CIIACTUYHUTC UM XapaKTCPUCTUKU (KOpaBI/IHI/I) MmpeacTrasirsiBa rojisiMm MHTCPEC. B
HacTosg1IiaTa ny6m/11<aum[ ca MPOBCACHU TCOPECTHUYHU M CKCICPUMCHTAJTIHW HU3CJICABAHUA W Ca
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MPEJICTaBEHU PE3YJITATHTE OT MPOBEJCH aHAINW3 Ha TYMEHH BTYJIKH, KOUTO C€ W3IOJ3BAT B MPETHU
HE3aBHCHMH OKaYBaHUsSl - MOJycBemHO MakdepchbH M JBYJIOCTOBO. 3a TOCTUTAaHE Ha IeiTa ca
M3IMOJI3BaHU CHINECTBYBAIIM aHAIUTUYHH 3aBUCUMOCTH M Ca CH3JaJICHU TPUUIMEPHH T'€OMETPUIHU
MOJIETTM Ha TYMEHUTE TaMIIOHM ¢ momoinra Ha nporpamara SolidWorks, kaTo ca m3nonsBanu 3a
MPOTOTHIH JBa PAa3jIMYHU JIEKH aBTOMOOWIA. 3aBUCMMOCTHTE Ha pajuaiHaTa/oceBara CHlia OT
palMaTHOTO/0CEBOTO MPEMECTBAHE M HA BHPTALIMS MOMEHT OT OCEBOTO 3aBBbPTAHE Ca IOJIYYCHHU Ype3
M3II0JI3BaHEe Ha MeToza Ha kpaiHuTte enemenTd (MKE) upes HenmHeeH aHaiu3, MPOBEICH B MOJyJia
Simulation Ha mnporpamata SolidWorks. EnactuunuTe cBOiiCTBa Ha TYMEHHUTE TaMIIOHU ca
OIIpeJIeJIeH! upe3 Mojea Ha MyHHH - PUBIMH ¢ MeT KOHCTaHTH, KaTO MPEABAPUTEIHO € U3MepeHa
TBBpAocTTa UM mo Illop A dpe3 Tectep. 3aBUCMMOCTTa Ha paauaiHaTa CHJIa OT PagHAIHOTO
MIPEeMECTBaHEe 32 BCHYKH TAMIIOHU € TOJy4YeHa U eKCIIepUMEHTATHO. HanmpaBeHo € cpaBHEHUE MEKIY
MOJIYYCHUTE CHMYJIAIIMOHHU M C€KCIICPUMEHTAIHU PEe3yJITaTh M ce HalOlronaBa A00po ChBMAJICHUE.
HamnpaBeHo € cpaBHEHHE MEX]y MOJYICHUTE aHATUTHYHU, YUCICHU W EKCIIEPUMEHTATHU PE3yaTaTH
3a paJaualiHaTa KOpaBHHA U € YCTAHOBEHO, Y€ 32 TAMIIOHHU ChC CJIOJKHA TE€OMETPHSI 3a TPEANOYUTAHE €
na ce uznoiassa MKE.

B4.9. Taneva, S., Ambarev, K., Penchev, S. Strength and frequency analysis of the lower arm
of a Double Wishbone Suspension of a passenger car, Environment. Technology. Resources., 15th
International Scientific and Practical Conference, Rezekne, Latvia, volume 1, pp. 352-357, online
ISSN 2256-070X, https://doi.org/10.17770/etr2024vol1.7991

B nyOnukammsita ca TpeACcTaBeHH pE3YNTaTH OT CTaTHYeH SKOCTHO/IeQOpMaluoOHEH |
YEeCTOTEH aHaJIW3 Ha JIO0JIEH HOcay OT HE3aBUCUMO INPEAHO JIBYJIOCTOBO OKaYBaHE Ha JIEK aBTOMOOMIL.
3a u3BBpIIBaHE HA aHAJIM3UTE Ca M3MON3BAHU TIONYYCHHUTE €JIACTUYHH XapPaKTePUCTUKH Ha
TaMIoHure, onpeneneHu B [B4.8]. 3a nenra e ch3nazeH Tpuu3MepeH reoMeTpUYeH MOJIEN Ha TOJTHUS
HOCay, Karo € W3IMOJI3BaH MPOTOTUIl Ha JieK aBToMoOui. OmpenerneHd ca HaTOBapBAaHUATA TMPHU
pa3IMYHU PEKUMU Ha JABHKEHUE, HEOOXOAMMH 32 U3BBPIIBAHE HA CTATUYHUS aHAIIU3 — MIPU CIIHPaHE,
IpU yHacsHE W TpU TMpEeMHUHAaBaHe Mpe3 €AMHUYHU MPEMsITCTBHA. 3a pelllaBaHe Ha 3ajadyaTta €
mnom3Ban MKE 4ype3 wmoayna Simulation nHa mnporpamara SolidWorks. Ompenenenu ca
pasnpeeIeHUETO Ha HAMPEKEHUATA, MPEMECTBAaHUATA, COOCTBEHUTE YECTOTH U COOCTBEHUTE (HhOpMH
Ha Jjocta. CoOCTBEHHWTE YECTOTHM Ha JOJHHUS JIOCT ca OINpeAeNieHd U EeKCIIEPUMEHTAIHO Ype3
ch3JazeHaTa cuctema. HampaBeHO € CpaBHEHHME MEXJIy IOJYyYEHUTE CHUMYJALUMOHHU U
eKCTIEpUMEHTATHN pe3yiTaTh U ce HalmoaaBa 100po cbBmajgeHue. PazpaboTeHMSAT Momen Ha
JOTHUST JIOCT, MpEACTaBeHaTa METOJWKAa U TMOJTYYSHHTE pe3yNTaTH, MOraT Jia ce HU3IMOJ3BaT 3a
pa3IMYHU BUJOBE aHAIH3, KATO HAIIPUMEP ONTUMU3AIMS U YMOpa Ha MaTepHaa.

B4.10. Taneva, S., Ambarev, K., Penchev, S., Atanasov, H. Frequency Analysis of an Arm of
Macpherson Suspension on a Passenger Car, Environment. Technology. Resources., 14th
International Scientific and Practical Conference, Rezekne, Latvia, vol.3, pp. 252-256, Online ISSN
2256-070X, https://doi.org/10.17770/etr2023vol3.7277.

B craTtusTa ca mpeacTaBeHu pe3ynTaTH OT MIPOBEAEH YECTOTEH aHAJIM3 Ha JIOCT (pamo, Hocad)
OT IMpeIHO HEe3aBHCHUMO OKayBaHe, Tl MakgepchH. 3a 1enTa ca cb3/1aJieHd TPUU3MEPHH MOJAETH Ha
JI0CTa ¥ TyMEHUTe TaMnoHu, ¢ u3nonsBane Ha MKE nHa nporpamara SolidWorks, kato 3a nmpororun e
U3MON3BaH Jiek aBromoOumn. IlpencraBenHa e MeToauMKa M ca  OMNpPECNIEHH  €JacTUYHHUTE
XapaKTEPUCTUKA HA T'yMEHUTE TAMIIOHM B aKCHAIHO M PAJHMAIHO HAINPABIEHUS U IPU YCYKBaHE
OKOJIO OCTa Ha JIOCTa 4pe3 aHaIMTHYHU 3aBucuMocTh M upe3 MKE. Ilomydenure pesynrtatu 3a
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KOpPaBUHHUTE Ha TAMIIOHUTE 0sXa M3MOJ3BaHMU KAaTO BXOJHHM MapaMeTpH 3a YUCIEHOTO MpecMsTaHe Ha
COOCTBEHUTE YECTOTH U coOcTBeHHTE (opMu Ha JocTa. OCHOBHATA el HA EKCIEPHUMEHTaTHOTO
U3CJeBAaHE € OIpENeNITHETO Ha COOCTBEHHMTE YECTOTH Ha JjiocTa. HakpaTko € ommcaHa ChIIO0 U
U3M0JI3BaHaTa M3MEpBaTelIHAa cUCTeMa. EKCIEepUMEHTaIHUAT YECTOTEH aHajiu3 € IIPOBEJIEH 3a
BaJIMIMpaHE Ha MPEJIOKEHUS MOJIEN Ha MPEIHUS JIOCT OT OKauBaHe Thi MakdepchH, ¢ U3MOI3BaHE
Ha MKE. Pesynrarure, nonyduenu upe3 MKE, ca 6:1u3ku 10 ekciepuMEeHTATHUTE.

I11. PE3BIOMETA HA HAYUHHUTE TPYJOBE, U3BbH PABHOCTOMHHUTE HA
XABHJIMTAIIMOHEH TPY |

IIpencraBenuTe, B KOHKYpCa, IMyOJUKAILMK C€ OTHACAT /10 TOKa3aTelu:

* I'pyna I'7. Hayunu myOnukanuu B M3JaHUs, KOUTO ca pedepupaHd W HHICKCUPAHH B
CBETOBHOM3BECTHH 0a3M JaHHU C HAyYHA HHPOPMALIUS;

 I'pyna I'8. Hayunu myOnukanuu B HepegepupaHu CIIMCAaHHUS C HAyYHO PElEH3UpaHe WM B
penaKkTUpaHU KOJIEKTUBHU TPYIOBE.

I'7.1. Boboulos, M., Purvis, M.R.1., Penchev, S. Fuel model development for the Greek East-
Mediterranean forest litter layer, Fire and Materials, 37(8), 2013, pp. 597-611, ISSN 0308-0501,
DOI: 10.1002/fam.2159

3a ;ma ce pa3paboTAT MOJEIM Ha TOPUBO, M3MOJI3BAHMU KAaTO BXOJHHM JAaHHH B MOJCIHUTE 3a
pasnpocTpaHCHWE Ha TOXKapW B JMBaTa MPUPOJA, € HEOOXOJMMO Ja Ce OINMPEIeisaT ChOTBETHUTE
CBOWCTBA Ha PACTUTEITHOCTTA, CBBP3aHH C MIPOTHO3UPAHETO HA MpoIieca Ha TopeHe. B mybnukanusTa
ca MpeACTaBeHH Pe3yJITaTH OT U3MEPBaHUsS Ha CBOMCTBATa HA JBa BUIa OMoMaca, a MMCHHO OOp OT
Buja Pinus halepensis u 60p ot Buna Pinus brutia. M nBara Buga ce cpemat yecto B I'bpuiust u Ipyru
ctpanu oT U3tounoro CpenuzemHoMopue. OU3nuecKoTo MPUIOKEHHE Ha CBOICTBaTa Ha OMomacara
€ CBBbP3aHO ChC CTPYKTypaTa Ha MPHU3EMHUS cloil B OopoBuTe ropu. V3BbpIeHH ca H3MEpBaHUs Ha
XapaKTepUCTHKUTE Ha CIIOs, a OOIIMTE CBOMCTBA Ha TOPUBOTO ca OIpeAelieHH B Jaboparopus,
M3IONI3BaKK B3€TH MpoOM Mo yTBbpjaeHa MeTtoauka. OceH ToBa ca HampaBenu DTA, TG u DTG
aHaym3u. Pe3ynrature OT M3MEpBaHUATA ca MPEICTABEHU BHB (opMaT, TMOIXOISAII 32 BHBEXKIAHE B
MOJICTIM 3a Pa3npoCTpaHEeHHE HA Tokapw. HampaBeHH ca CpaBHEHHS Ha JIAHHUTE C TE3U OT JPYTH
JTUTEPATypPHU U3TOYHUIIH.

I'8.1. IlenueB, C., IlanaiiotoB, X., Ceiszuncku, Jl., Tomopos, b. MW3cnenane Ha
aepOoIMHAMUYHU XapaKTEPUCTUKH HA MHHH O€3MUIOTHHU CaMOIIETH C PA3IMYHU aepOAMHAMUYHU

CXeMH B aepojuHamMHyHa TpbOa, CO. noknaan Miagexku ¢opym "Hayka, TeXHOJIOTHH, WHOBALUHY,
o6usnec" 2021,ecen, 25-26 nHoemspu 2021r., [Inosaus, ctp. 8§9-92, ISSN 2367-8569

B nyOnukammsra ca TOpeaCcTaBeHH pPE3YyNTaTUTe OT TMPOBEIEHH EeKCIEepUMEHTAIHU
u3cneaBaHus B aepoauHamuyHa TpbOa (AJT) na momennm Ha muuu BJIA. Uscneasanusita ca
M3BBPIICHU MTPU MAJIKA CKOPOCTH U uucia Ha PeitHonc. 3a nenta, Ha 6a3aTa Ha U3BBPILIEH aHAINU3 Ha
aepoanHamudHuTe cXeMu (AC) ¥ reOMETpUYHH XapaKTEPUCTUKU Ha 27 MUHU OC3MUIIOTHU CaMoJeTa,
ca ompenenieHn 4 0000mEeHn MoIeNa 3a MpoAyXBaHe. 3a mpoekTupane Ha 3D mMomenuTe e u3Mmon3BaH
nporpaMHuAT npoaykT SolidWorks u BmocnenctBue ca uspaborenu mo texnonoruss FDM — 3D
npuHTHpaHe. Bb3mpuera e uaes 3a yHuUIMpaHe Ha HayMHA HA 3aKpelBaHE HA MOJETUTE Ha
paznmuuaure AC u e wu3paboTeHa 3akpernBaila cucreMa (IbpXkau), KOATO €€ MOHTHUpPAa KbM
aepoJMHaMHUYHaTa Be3Ha. KbM TO3HM €JEMEHT ce 3aKpenBaT MOJIEINTE 3a U3IIUTBAHE, KaTo JBa OT TSX
ca cbeTaBHU. OmpesieNieHu ca aepoJMHAMUYHN XapaKTePUCTUKU Ha YETHUPU aepOJIUHAMUYHU CXEMU C



pasnuyHa KoH(QUTypalus Ha XOPHU3OHTAIHHUTE IJIOCKOCTH M TeOMEeTpus Ha Kpujorto. Pesynrarute
MOraT Ja C€ H3I0JI3BaT 3a OINpEIENssHE HAa JOCTOBEPHOCTTAa HA JAHHUTE 3a ACPOJUHAMUYHUTE
XapaKTepUCTHKH Ha camoJyieTa, MOJYYeHH C NPOTpaMHU MPOAYKTH, Oa3HpaHH Ha EMIHPHYHU
3aBUCUMOCTH, BuXpoBu metoau, CFD meronu u ap. Te Morar nga ca moje3Hd W B mpolieca Ha
pelllaBaHe Ha peauia 3aa4 OT aepOAMHAMUYHOTO MPOEeKTHUpaHe Ha Manku BJIA.

I'8.2. Ilenues, C., bakanosa, C., Jlumutpos, II. Meroauka 3a onpejensiHe Ha MONPaBbYHU
KOCe(PUITMEHTH OT BIWSHHUETO HAa TPAHUIIMTE HA TECUYCHHETO B aepoauHaMuuHa TpbOa. CO. mokiamu
Mnanexku dopym ,,Hayka, texnonoruu, nHoBanuu, ouzHec 2021, ecen, 25-26 noemBpu 2021r.,
[TnoBaus, ctp. 85 — 88, ISSN 2367-8569

B myOnukanusaTa ca pasrieaHu SBJICHUATA, KOUTO MPOTHYAT MPH U3CIEIBAHE HAa MOJEN B
aepoauHamuyHa TpboOa (AAT) M BIUSHHETO HA OTPaHUYCHUTE pa3MepH Ha pabOTHATa 4acT BBPXY
[I0JIy4aBaHuTe pe3yaTaTty. [Ipu n3nonsBaHe Ha pe3yiTaTuTe OT TE€3U U3CIIEBaHuUs TPsOBa J1a ce uMaT
NPEIBUI Pa3InYMATa C PEATHOTO TEYCHHE OKOJO OOCKTa Ha W3CJIEIBAHE W IMOMPABKUTE, KOUTO €
HE00X0/AMMO Jla ce BHecaT B JaHHUTE OT ekcnepumeHtute. IlpencraBena e knacudukanus Ha
KOPEKLUUTE KbM EKCIEPUMEHTAIHUTE Pe3yJTaTH — IpH ,,Jipa3Ha‘ paboTHa 4acT, OT BIMSHUETO Ha
IpaHULIMTE M HayaJHaTa TypOyJEHTHOCT Ha TedeHuero. OnucaHM ca OCHOBHUTE METOAU 3a
[I0JIy4aBaHE Ha IIONPAaBKU KbM IAPAMETPUTE HA TEUEHUETO M a€POJUHAMMYHUTE XAPAKTEPUCTHUKH.
[Ipemioxkena € MeToauKa 3a YCTaHOBABAHE Ha CTOMHOCTUTE Ha TE€3U IONPABKYU IIPH MPOBEKAAHE HA
excriepuMeHTanHu u3cnensanus B AJ[T ¢ oTkpuTa paboTHa YacT, KOSITO CE€ OCHOBaBa Ha M3MOJI3BaHE
Ha METOJUTE Ha H3UMCIMTENHATa aepoauHamuka. Pa3paboTkara € oOT mons3a 3a JONBJIBaHE U
oboraTsiBaHe Ha METOJAMYECKOTO OCUTYPSIBAaHE Ha acpoAMHAMUIHUs Komruieke YJIAK — 1.

I'8.3. Medarov, K., Panayotov, H., Penchev, S. Aerodynamic investigation of an unmanned
aircraft for atmosphere quality monitoring, Youth forum "Science, Technology, Innovation,
Business" 2021, 2021, Plovdiv, pp. 80-84, ISBN ISSN 2367-8569

[TyOnukamnusaTa mpeacTaBs pe3yiATaTUTEe OT aepoJMHAMUYHO H3CIeABaHE Ha Oe3MUIIOTEH
netareneH amapaT (BJIA) 3a aHanu3 Ha KayecTBOTO Ha BB3JAyXa. B MHOro pa3BUTH TpagoBe
CBIIECTBYBAT MPOOJIEMH C KA4ECTBOTO HA BB3AyXa U MO-CHEIHATHO ¢ (DUHHUTE MPAXOBU YACTHIIH.
CrnenoBaTenHO Bb3HUKBA 3ajjauyaTa 3a TOUHOTO ONpeielisiHe Ha Mpoduia Ha Ka4ecTBOTO Ha Bb3AyXa B
rpajackute 30HH mocpenctBoM BJIA. IlponbmkuTenHOCTTa M JajeuydHaTa Ha TOJieTa ca B MpsKa
3aBUCHUMOCT OT acpOJMHAMUYHUTE KadecTBa HA JICTATEJHMA anapar. B u3cineaBaHeTo ca pasrieaaHu
aepOJMHAMUYHUTE XapaKTEPUCTUKU HA JIeTaTeaHus amapat, onpeneneHu upe3d CFD-cumynauuu u
aepolMHAMHUUEH eKCIiepUMeEHT. [lonydyeHuTe pe3ynraTu ca CpaBHEHU U aHAJIIM3UPAHH.

I'8.4. JTumes, C., [lenues, C., [1aBnosa, I1., Cnacos, I'., MonepHusupane u HaJCTpoiiBaHE Ha
aeponuHamuyHa TpbOa "YJIAK - 1", Hayunu Tpynose Ha Cbio3a Ha yueHute B bearapus — [Inosnus.
Cepus B. Texnuka u rexHoyoruu., ctp. 12-15, IThtosaus, 2020, ISSN 1311 -9419

Cratusara onucBa MojepHu3anus Ha aepoauHamuuHus TyHen ULAK-1. 3a Ttasu men ca
u3noi3BaHu codryepHara cpena LabView u xapayepHuTe KOMIOHEHTH Ha kommaHusta National
Instruments. M3mepBarenHara U ymnpapisBaliata 4yacT € Oa3upaHa Ha MEpPCOHAJIEH KOMMIOTHD C
monynn NI cDAQ - 9174, NI 9237, NI USB — 6211. Peanuzupana e crenuaiu3zupasa nporpaMa B
cpena LabView, kosTo ympaBisiBa M3MOJA3BaHUTE MOJYJIM 3a ChOMpaHe Ha JaHHM M 00paboTBa
pesyaTatute oT u3MepBaHuATa. PazpaboTeHusT copryep n1aBa Bb3MOKHOCT 3a HAOII0I€HUE KAaKTO Ha
M3MepBaHaTa CKOPOCT Ha BB3AYIIHMS MOTOK B MOMEHTAa Ha M3MEpBaHe, Taka M Ha TMO3HIUATA My B



u3MepBarenHaTa Mpeka. OTYeTeHHTe CTOMHOCTH ce 00paboTBaT ¢ IeJ HaMmalsgBaHE Ha IIymMa B
CUTHaJa, 4Ype3 M3IO0JI3BaHE HAa METOAA ,,IIBI3ALI0 OCPEOHSABAaHE C MPO30pel OT 8 H3MEpBaHUS.
[TomyueHure JaHHU ce€ 3amHCBAaT B TEKCTOB (aiii, 3a€IHO ¢ KOOPAMHATUTE Ha BCSKA TOYKA C IEI
yIecHsIBaHEe Ha TocienBamara odpadorka. [lorpedburenckusr uarepdeiic Ha mporpamara BKIIOYBA
BB3MOKHOCT 3a 3aJlaBaHe Ha TapaMeTpUTe Ha 3amuca, CTapT/CTON Ha W3MEPBAHUATA, KAaKTO M
TPaeKTOpHATA HA BI)KEHHE HAa IPUEMHUKA HA HAIATAHE.

I'8.5. Panayotov, H., Penchev, S. Determination of propeller characteristics for multirotor
drone design, JOURNAL of the Technical University at Plovdiv. Fundamental Sciences and
Applications, Vol. 23, 2017, pp 155-160, ISSN 1310-8271

B nyOnukanusTa e onucana METOMKA 3a ONPEIeIsiHEe Ha XapaKTEPUCTUKUTE HA BUTJIA, KOUTO
ce M3MOJ3BaT MpH APOHOBE. 3a IeNTa € MPOEKTUPaH M HU3pabOTEeH CTEHI, KOMTO MO3BOJISBA MPHU
olpeziesieHa CKOPOCT Ha BB3JAYIIHOTO TEYEHHME, CKOPOCT HAa BbPTEHE U BI'bJ HA aTaka Ha JUCKa Ha
BUTJIOTO, J]a C€ U3MEPBAT TATaTa Ha BUTJIOTO M MOIIHOCTTA. Ta3u ypenda ce pasmonara B paboTHaTta
YyacT Ha aepoArMHaMHyYHaTa Tpb0a M MO3BOJISIBA OPUEHTAIUS HA OCTAa HAa BUTJIOTO IMOJ MPOU3BOJICH
HAaKJIOH CHOpPSAMO BEKTOpa Ha CKOpOCTTa Ha TeueHueTo. VI3BbpIIeHn ca eKCIepUMEHTAIHU
W3CIeBaHMS IPU MPOMSHA Ha CKOPOCTTa Ha TEUEHHUETO M HAKJIOHA Ha OCTa Ha BUTJIOTO. Bb3 ocHOBa
Ha MOJyYEHUTE Pe3yITaTU € U3BEACHA 3aBUCUMOCT C KOPEKIIMOHHU KOS(UIIMEHTH 3a U3YUCIIABAHE Ha
TAraTa ¥ MOIIHOCTTa Ha BHUTJIOTO NMPU PA3IUYHU PEeKUMU Ha mojeT. [IpecmeTHaTUTE TEOpETUYHU
pe3yATaTH ca CPAaBHEHH C €KCIIEPUMEHTAIHH IAHHU U € U3BBPILICH aHAJU3.

I'8.6. Tonopos, b., Ilenues, C., Ceitzuncku, Jl. EkcnepumeHTanHO U3ClIeIBaHEe HA MOJIEIH Ha
MUHH O€3MUJIOTHU CaMOJIETH B aepoanHamudHa Tpbroa, bynTpanc — 2016, Cozonon, beiarapus, ctp.
46-49, 2016, ISSN 1313-955X

N360pbT Ha aepoAMHAMUYHAa cXeMa (aepoJMHAMHYHA KOMIIAHOBKA) € €JHa OT Haii-
aKTyaJHUTE 3aJjaud Ha aepoOAMHAMHUYHOTO MPOEKTHUpaHEe Ha BCeKW JeraresneH amapart (JIA), B ToBa
qHCII0 U Ha Oe3nmiioTHuTe Jietarennu anapatu (bJIA). B nmyOnukanusara e nmpeacraBeHa MeTOMKa 3a
€KCIICpUMEHTAIIHO OINpEAC/IsIHE Ha WHTETpadHUd aepOJMHAMUYHU XapaKTEPUCTUKA HAa MHUHHU
OE3NMWIOTHH CaMOJIETH € pa3IuyHu aepoauHaMuyHu cxeMu (AC). MeTtoaukaTta oTyuTa 0cCOOEHOCTUTE
Ha aepoanHamuyHaTa TphOa YJIAK-1. [IpeacraBenu ca u3MCKBaHHUATA KbM MOJCIIUTE 32 U3MUTBAHE,
TEXHOJIOTUATA Ha TAXHOTO M3padorBaHe (3D mpuHTHpaHEe), KAKTO M MOJrOTOBKATA U MPOBEKIAHETO
Ha aepoAMHAMUYHUTE €KCIepUMeHTH. M3cienBaHu ca aepoJAMHAMUYHM XapaKTEPUCTHKU HA IIECT
pa3uYHU KOH(UTYpalMi MOJENH, KouTo ca n3paborenu mno ase AC — ¢ II — oOpa3Ha Xxopu30HTaIHA
wiockocT (XII) m ¢ V — oOpasna XII. M3BbpiuieH e aHaiu3 Ha pe3ylTaTHUTE OT IPOBEICHUTE
n3cneaBanys. OTYNTANKKA €KCIIEPUMEHTAIHUTE JaHHU MOXE J1a CE ONPENENT MONPABKUTE, C KOUTO
Jla c€ KOPUTHpaT CTOMHOCTUTE, ITOJIY4EHH C IPOrpaMHUs IPOAYKT TOpHAI0, U 1a ce MOBUILM TAXHATa
JIOCTOBEPHOCT I10 OTHOILIEHUE BIMSIHUETO Ha CUJINTE Ha TpUEHe U Ha Ts1oTo Ha BJIA.

I'8.7. Ilenues, C., AnnpeeB, A. M3cnenBane Ha aepOJMHAMHYHHTE XapaKTEPUCTUKH Ha
Kpuio ¢ kpuiHa pemetka, COopHuk nokinaau Ha V Hamumonanna nHayyHa koHbepenuus 2013 3a
CTYJCHTH, JOKTOPAHTH W MJIAJU YIeHH, cTp. 263-268, Ilnosaus, 2013, ISSN 1314-9547

Kpaifuu aepoguHaMU4HU TOBBPXHOCTH OT THI ,KpWJIHA pemeTka” ca pa3paboTeHu u
naTeHToBaHu npe3 1996. Criopen U300pETEHNETO YacT OT Pa3lepeHOCTTa Ha KPUIIOTO CE€ 3aMEeHs OT
MUHHMYM JIB€ MapajielHO, IIaXMaTHO PA3MOJIOKEHU KPWJIHM TMOBBPXHOCTH. B myOnukanusita ca
IIPE/ICTABEHU PE3YNITATUTE OT CPABHUTEIIHO MU3CIIEABAHE HAa ACPOJMHAMUYHHUTE XAPAKTEPUCTHKH Ha



TPHU PAaBHUHHM KpWJa C MPAaBOBI'bJIHA (OpPMA B IUIAH U pa3inyeH Opoll Ha eeMEHTUTE Ha KpUJIHAaTa
pemeTka. 3a LenTa ca U3MOoJI3BaHU METOAUTE Ha n3unciauTenHara aeponuHamuka (CFD). PazpabGoren
€ MoJen Ha TEYeHHEeTo B cpemata Ha mnporpamed npoaykt SolidWorks FlowSimulation u ca
NPOBEJICHU CUMYJIAIIMOHHU M3CIICABAHUS IPU CKOPOCT Ha TedeHuero 25 m/s. HampaseH ¢ aHanu3 Ha
MOJyYCHUTE PE3yNATaTH 33 WHTETPANHUTE U PA3NpPENeIeHUTe aepOAMHAMUYHU XapPaKTEPUCTUKU.
AepoMHaMMYHOTO KayeCcTBO € M3II0JI3BAHO 33 OCHOBEH KPUTEPHi 3a CpaBHEHHE. Y CTAHOBEHO €, ue
HQIMYMETO HAa KpPUJIHATa pPEUIeTKa KaTo €JIEMEHT B Kpas Ha KPWJIOTO BiMsA€ OJIarONpUATHO 3a
noBuIIaBaHeTo My. ChIIEBPEMEHHO TOBAa KOHCTPYKTMBHO M3MEHEHHE BOAM JI0 YBEIMYaBaHE Ha
yIBJDKEHHETO (MpU €JHAKBU IUIOIIM B IJIaH Ha KpWiaTa) M HapacTBaHE Ha aepOJMHAMHUYHUS
Ha/ITb>KEH MOMEHT.

I'8.8. Ilenues, C., Tomopos, b. SIkocTHO M3clienBaHe HA MOTOpama 3a CBPBXJIEK CaMOJIET,
Co6opuuk noxnaau Ha V Hannonanna HayyHa koHpepenuus 2013 3a cTyAeHTH, TOKTOPAHTH U MJIau
yueHw, ctp. 286-291, IInosnus, 2013, ISSN 1314-9547

B nmyOnmukanusita ca mpeiCTaBeHM M3MCKBAHUAITA U OCHOBHHUTE Cllydyad Ha HaTOBapBaHE Ha
MOTOpaMH 3a OyTalHH aBUAIIMOHHH JBUI'ATEIH B ChOTBETCTBUE C HOPMUTE 3a JIETATEIIHA TOJHOCT Ha
EASA. 13BbpIIeHO € SKOCTHO MPECMsATaHe Ha MOAMOTOPHA MOTOpaMa 3a CBPBXJIEK CaMOJIET 110
Mmeroza Ha kpaiinute enemenTH (MKE). TpuusMepHHUAT MOIeN € U3rpajeH B cpeaara Ha IMpOorpaMHus
nponykt SolidWorks u mpencrasnisiBa 3aBapeHa NpbhTOBA KOHCTPYKIHMS C JIBE HAJUTHKHU TPEIH U
w1aHku. [IpoBepOBBYHOTO SIKOCTHO MpecMsTaHe € U3BbpIeHO B cpenaTa Ha SolidWorks Simulation u
3a JTUCKPETU3UPAHE HAa KOHCTPYKTUBHUTE €JIEMEHTU C€ M3I0JI3BaT 00EMHHU (TpUU3MEpPHHU) KpalHU
eleMeHTH. PasriieiaHu ca YeTUpy Citydasi Ha HATOBAapBaHE HA KOHCTPYKIHUSTA. BCHUKM HATOBapBaHMUS
ce mpuiaraT B LIEHThpa HA MAacUTe Ha JBUTATENs C M3IMOJ3BaHE HA MHCTPYMEHTA 33 JUCTAHIIMOHHO
HpUiaraHe Ha BHHIIHUTE CHJIM U MOMEHTHU. Pe3ynraTure mokas3Bat, e eKBUBAJCHTHUTE HAITPEKCHHU I
ca M0 — MaJKH OT IpaHWYHUTE. [IPernophYMUTENHO € W3MOJI3BaHe HAa KOMOWHAIUS OT TPEIOBH U
OPBTOBU KPAiHU €IEMEHTH 3a 10 — 100pO OMKMCBAHE Ha HAIIPETHATOTO U Ae(OPMAIIMOHHO ChCTOSHHS
Ha KOHCTPYKIIHSATA.

I'8.9. Ilenues, C., Mapues, A. 3cnenBane Ha aepOJUHAMUYHUTE XapaKTEPUCTUKU Ha KPUIIO
cbe ckocenn kpamia, bynTpanc — 2010, 24-26 cenremspu 2010, Co3omon, bearapus, crp. 317-320,
2010, ISSN 1313-955X

IIpencraBenn ca pe3yiTaTHTEe OT CPAaBHUTEIHO U3CIEIBAHE Ha aCpOAMHAMHYHHTE
XapaKTepUCTUKH Ha TPU PaBHUHHM KpHJa C pa3inyHa (opMa B IUIAaH Ha Kpauiiara. 3a IenTa ca
M3II0JI3BAHN METOJAUTE Ha u3uMciaurTenHara aepoauHamuka (CFD). Kpmioro cbe ckoceHHM Kpauina
(raked wingtips) € paBHMHHO KpPWJIO C YBEJIMYEH BI'bJl Ha CTPEIOBUAHOCT IO MpenHus pbO Ha
KpailHuTe CceKIuH. VI3BbpIIeHHM ca CHUMYJNAalUMUd Ha TEYEHHETO OKOJO TPH KpHja C pa3IudHa
KOH(UTrypanus Ha Kpauiiara - TPaneloBUIHO B TUIaH, ¢ TPUBI'BIHA (popMa B TUTaH Ha Kpaumiata u
KPWJIO ChC 3a00JIeHH Kpawiia. B pe3ynrar Ha mpecMsATaHUSATa ca ONPEAEICHH aepOoANHAMUYHU
XapaKTEPUCTHKM 3a TIET CTOMHOCTH Ha BI'bJIa Ha aTaka B JAMAIA30HA OT HyJa J0 JeceT Irpagyca u
CKOPOCT Ha HECMYTEHOTO BB3AYIIHO TeueHue 25 m/s. [IpencraBeHO CKOPOCTHOTO MOJIe B 00JIacTTa Ha
clie1aTa, a ChIO U KOJIMYECTBEHA OIIEHKa — pa3MepHTe Ha ApOTO Ha KpalfHUS BUXBP U IMOJ0KEHUETO
My. 3a BTOpara KOH(UTypauusi KpalHUSAT BUXBP € Hall — OTJajiedeH OT paBHUHATAa HAa CHUMETpPHA,
KOETO € €J]Ha OT IPUYMHHUTE 32 MOJy4aBaHETO Ha 10 — BUCOKO aepoJAMHAMHUYHO KauecTBO. HampaBen
€ aHaJlIM3 Ha TMOJYYEHHUTE pe3ylITaTH 3a HUHTETPATHUTE U PpaslpeliesIeHUTe aepoJuHAMUYHU
xapakTepucTuku. [Ipu HarnpaBeHHs aHAIN3 HAa TPUTE KOH(PHUTYpaluu ce YCTaHOBH, Y€ POMsHATA Ha



¢dbopMaTa B MjaH Ha Kpaulllara BiKse OJAaronpusiTHO BbPXY aepOJUHAMUYHUTE XapaKTEPUCTHKU Ha
kpwiioto. HabmogaBa ce yBenuuaBaHe Ha aepoOJMHAMUYHOTO KA4eCTBO M Ha HOCEIIaTa CIIOCOOHOCT.
W3cnenBanust CBbp3aHU C ONPEICNISHE HAa BIMSHHETO HA CTPEIOBUAHOCTTAa U Pa3lEpPEHOCTTa B
KpauIaTa Ha KpUIOTO IIe TO3BOJIAT Jia Ce Onpe/enu Hail — eekTuBHaTa opMa B TUIAH HA TO3U BH]T
KOHCTPYKTHUBHU CPEJICTBA 32 [0100psiBaHE HA aePOAMHAMUYHUTE XapaKTEPUCTHKH.

I'8.10. [IlanaitoroB, X., IlenueB, C., boxkos, A., 3adupos, JI. HN3cimenBane Ha
XapaKTEPUCTUKUTE Ha TYHEJICH BEHTWJIATOP B aepoauHamuueH kaHan, bynTpanc — 2010, 24-26
centemBpu 2010, Co3zonon, bearapus,ctp. 61-64, 2010, ISSN 1313-955X

Enextpuuecku 3aBUXKBaHUTE TYHEIHH BEHTWJIATOPHU ca HETPAJULMOHHH JBUXKUTENIN, KOUTO
CPaBHEHU C KOHBEHIIMOHAJIHUTE BUTJIA IIPU €AHU U CHILU YCIOBUS MUMAT 10 — MAJIKU pa3MepU U 110 —
BHCOK KOC(HIIMEHT Ha MOJIE3HO JelicTBUE. B craTusTa ca najeHu pe3ynraTuTe OT U3CIEABaHUATA HA
TyHEJIEH BeHTHJIATop B aepoannamuunata Tpboa (AAT) na TY-Codus, punman Ilnosnus. 3a nenta e
IIPOEKTHUPaH U U3pabOTeH CTEeH, KOWTO ce pasnosnara B paboTHaTa yacT Ha AJ[T. Ternurennara cuia
ce M3MepBa C IOMOIITAa Ha JIBa T€H30/laTUMKa, Ha KOMTO IPEIBApUTEIIHO € U3BbpIlIEHA TAPUPOBKA.
W3cnensanero u o0paboTKaTa Ha pe3yaTaTUTE € U3BBPIICHO 110 OPUIMHAIHA METO/IMKA U IIporpama
3a m3nuTBaHe. IlpeacraBeHo € M3MEHEHHMETO Ha TErjauTeNHaTa Cujla OT 4ecToTaTa Ha BbpPTEHE Ha
BEHTHJIATOPa U CKOPOCTTa Ha mojera. J[aHHUTE OT M3CIEABAHETO MoraT Ja Ce H3IMO0JI3BaT 3a
OIpesiesIiHE Ha JIETATETHO — TEXHUUYECKUTE XapaKTEePUCTUKU Ha CaMOJIETU C TYHEJIHU BUTJIA, KAKTO U
3a UACHTU(UKAIMS HAa aepOJMHAMUYHNATE XapaKTepucTuku. HampaBeHa e oneHKa Ha MPUII0KHUMOCTTa
Ha M3I0JI3BAHETO Ha JABKUTEIS 32 OC3MHUIIOTEH JIETaTeNIeH anapar CbC ChYJICHEHO KPUJIO.

I'8.11. Ceiizuncku, /1., Acenos, C., Ilenues, C. MHpOpMallMOHHU CUCTEMU 3a UHTEIPUPAHO
JIOTUCTHYHO OCUTYpSIBAaHE Ha aBHAllMOHHATA TEXHUKa, cll. MalluHu, TEXHOJIOTHH, MaTepuany, op. 8-
9, ctp. 49-52, 2008, ISSN 1313 — 0226

B cratusra ca mpeicTaBeHM OCHOBHMTE W3MCKBAHMS, YCTAaHOBEHM 3a HMH(OpMaIrMoHHaTa
crcTeMa 3a 00CIyXBaHe Ha )KM3HEHHUs LIMKBJI Ha BB3AYyXOIUIaBaTeNHU cpescTBa. CTPEMEeXBbT € Jia ce
HaMepH Hal-pallMOHAIHMUA IOAXOJ IpU pPEIIABaHE Ha 3aJauuTe, CBBbP3aHUM C TEXHUUYECKOTO
ob0ciyxkBaHe u peMoHT(TOuP) Ha aBmanmonnara texHuka. HampaBeH € aHaiu3 Ha MpoOOJIEMHUTE U
M3MCKBaHUATa KbM HH(pOpManuoHHaTa cucrema. KaTo HemocTaTbk Ha CKJIIOYEHHUTE JIOTOBOPU 3a
JI0CTaBKaTa Ha HOBU THUIIOBE BB3IyXOIIABaTEIHU CPEACTBA, € OTCHCTBUETO Ha KJIAy3H 3a 3aKyIyBaHE
U JI0CTaBKa Ha MPOTpaMHU TMPOJIYKTH 3a MHTErpupaHo JoructuyHo ocurypsisane (MJIO). Beuuko
TOBA 3HAYUTEITHO 111 3aTPyAHU MpoBexaaHeTo Ha epexTuBHO TOUP Ha Te3u JIA u me goseze 1o mo-
rojJeMd MaTepuaJHu M (UHAHCOBM pa3XxoAu. 3a OBJIrapcKUTEe AaBHAIMOHHU IPEBO3BaYd U
BOCHHOBB3AYIIHUTE CHUJIM M3MOJI3BaHeTo Ha cuctemure 3a MJIO e akryamHo, ¢ Oe3crnopHu
NpeJUMCTBa M OTKpHUBAa BB3MOXHOCT 3a €(EKTUBHO JIOTMCTHYHO OCHUTYPSIBaHE C ONTHUMAIHO
U3IOJI3BaHe Ha OTPAaHUYEHUTE B HACTOSIINS MOMEHT (PMHAHCOBU PECYPCH.

I'8.12. IlenueB, C. OmpenensiHe Ha aCPOJMHAMUYHUTE XaAPAKTEPUCTHKH HA KPHUJIO IO
napaMmerpute Ha TedeHuero, XIV MexayHapogHa HayyHO-TeXHUYeCKa KOHGepeHuus trans &
MOTAUTOQO'07, Pyce, ctp. 96-98, 2007, ISBN 978-954-9322-22-4

B HY6J'II/IK8.I_II/ISIT3 ca MnpeaACTaBCHHU TCOPCTHUYHU 3aBUCUMOCTU 34 OHNPCACIAHC Ha
ACPOANMHAMUYHUTC XaPAKTCPUCTHKHU HA KPUIIOTO, U3MO0I3BaliKu pasupCaCJICHUCTO Ha MMapaMCTPUTEC HA
TCYCHHUECTO B CJICaarTa. TeOpCTI/I‘-IHI/ISIT MOACI € 6a3HpaH Ha 3al1a3BaHC Ha KOJHUYCCTBOTO HA ABUXKCHUC
B O6€M, KOHUTO 06XBaIlIa HOCCIIaTa IMOBBPXHOCT. AepO,Z[I/IHaMI/UIHI/ITC CHJIM CC OHNpCHACIAT 4YpPE3
YUCJICHO IMPECMATAHC Ha HHTCIpalHHA 3aBUCHUMOCTH B pPAaBHUHA, KOATO € IMNCPICHAUKYIIApHA Ha



HECMYTEeHOTO TeueHue. OCHOBHATA 1I€7 € U3CJe/IBaHe Ha Bb3MOXHOCTUTE 32 OLIEHKAa Ha MOJeMHAaTa
cuila M cujata Ha 4YelHo cbrpoTtuBieHueTo B CFD mpuioxeHus cbC CTPYKTypUpPAaHU U
HECTPYKTypupaHu pewmeTku. Hakpasg ca mnpeacraBeHM pe3yiaTaTH 3a PaBHUHHO TPAINELOBUHO
[IOJIYKPWJIO, TIOJYyYEHU C H3IOJ3BaHE Ha CHENHalu3upaH IporpameH npoaykrT. Ilokasano e
pasnpeneNeHNeTo Ha MapaMeTpUTe Ha IMOTOKA B ClielaTa M MO — KOHKPETHO B 00JIaCTTa Ha KpaiHus
BUXBp. OmnpeneneHn ca OCHOBHU HACOKHU 3a MPAKTUYECKO M3IMOJI3BaHE Ha MOJIENia — OMpeelisHe Ha
MOAXOJIAIIN pa3MepH Ha U3UHUCITUTENIHATa 00JIacT, OoNpeAessiHe Ha 30HUTE ChC 3HAUUMU CTOMHOCTH Ha
napaMeTpuTe Ha TEUEHHUETO, OrpaHWYaBaHe Ha BIUSHUETO HAa TPAHUIIMTE HA U3YUCIIUTEIHATA 00JIacT
U ONpeleissHeTO Ha IIOJIOKEHHWETO Ha paBHUHATA, B KOATO C€ MpecMsATaT aepoJuHaAMHYHUTE
XapaKTEPUCTHUKHU.

I'8.13. Hukonos, B., Manunos, [I., lenueB, C., AmOapeB, K. ['a30quHaMI4HO H3YHCIISIBAaHE
Ha TypOOpEaKTUBHU JIBUTATENM ¢ MHTEepakTUBHA nporpamua cucreMa, SENS 2007 Third Scientific
Conference with International Participation SPACE, ECOLOGY, NANOTECHOLOGY, SAFETY,
Bapna, ctp. 446-451, 2007, ISSN 1313-3888

B HY6J'II/IKaI_II/I$ITa € MpCEACTaBCHA CTPYKTypaTa Ha HWHTCPAKTHBHA IIpOrpaMHa CHUCTEMa 3a
ra3oAMHaMU4HU U3YUCIICHUA, U3Tpa/iIcHa Ha MOIAYJICH HNPHUHIOHUII B IIpOrpaMHa Cpcaa Matlab. Tsx e
u3rpageHa OT HOET MoAyJa: CbIIIACYyBAHC Ha MNAapaMETpUTC Ha KOMIIpECcopa U Typ6I/IHaT8.,
ra3oAMHaMHU4HO U3YHCIABAHC HAa KOMIIpECOpa, U3YNCIIIBAHC HA TOPUBHATA KaMEpa, ra30JuHaMUIHO
HU3YHCIIABAHC Ha Typ61/1HaTa, ra3oAMHaAMHU4YHO U3YUC/IIBAHC Ha PCAKTUBHOTO COILIO. HpeZICTaBeHI/I ca
OJIOK — CXEMH Ha BCEKH MOAyJa € ONMHMCAHUC Ha BKIIOYCHHUTC HOANPOrpaMu. 3a HWIIIOCTpalusa Ha
pa6OTOCHOCO6HOCTTa Ha Cb3JaacHaTa HWHTCpAKTUBHA IIporpamMHa CUCTEMA, Ha Ca IPCACTAaBCHU
IMMOJIYYCHHUTC I‘pa(l)I/IKI/I Ha ITCHCPUPAHOTO PA3IPCACICHHUC Ha pa60TaTa 3a CI'bCTABAHC HA Bb3yXa IO
CThIlaJla Ha KOMIIpECOpa M KOMIIOHCHTUTC Ha abcoJIroTHaTa CKOPOCT Ha BB3AyXa B aAKCHAJIHO U
OKPBXXHO HAIPaBJICHUC. C1>3L[az[eHaTa HHTCPAKTUBHA IpOrpaMHa CHUCTEMa 34 Ta30JUMHAMUYHO
HU3YHCIABAHC Ha Typ60peaKTI/IBHI/I ABUTATCIIN € IPEAHA3HAYCHA, KAKTO 34 06yquI/Ie Ha CTYICHTH,
HU3ydaBallli TaKWBa ABUT'AaTCIIN, TdKa U 3a CIICLIUATIUCTHU, pa6OTeH_[I/I B Ta3u 00JIacT.

I'8.14. Acenos, C., Ceizuncku, /., 3aropcku, H., IlenueB, C. AHajiu3 Ha HUBOTO Ha
0€30macHOCT Ha TIOJETUTE Ha CaMOJETH - H3TPEOHWTeNH OT BTOPO M TPETO IOKOJCHHWE Ha
BOCHHOBB3AYIIHUTE cuin Ha Penybnuka bearapus, SENS 2007 Third Scientific Conference with
International Participation SPACE, ECOLOGY, NANOTECHOLOGY, SAFETY, Bapsa, ctp. 452-
456, 2007, ISSN 1313-3888

CopKpalaBaHeTo Ha M3TpeOMTETHATa aBHAIUS, OCBEH IOJMUTHUYECKUS CH XapakTep, uMa U
YUCTO TEXHWYECKHM aCMeKT, M3pa3siBalll Ceé B M3MCKBAHETO 3a IOCTUTaHE Ha MaKCHUMajHa OoiHa
e(pEeKTUBHOCT B PaMKHUTE Ha MUHUMAaIHU MKOHOMHUYECKH PECYpPCH, OCHUTYpsIBAIlld MOCTUTAHETO Ha
IMOCTaBE€HUTE CTPATCTUUCCKHU LICIIH. B Hy6J'[I/IKaHI/IHTa € HallpaBCH CPAaBHUTCJICH aHAaJIM3 HAa HUBOTO Ha
0€30MacHOCT Ha MoJIeTUTe Ha camoierute-uzrpedurenn Mul'-21 u Mul-23, pesynrarure ot Koito
ca eHM OT OCHOBHUTE KPUTEpUHU 3a B3EMaHE Ha pEIICHHE 3a TSIXHaTa CbhbJ0a W MO-HATaTbhILIHA
CEKCIIoaTramnus. HpellCTaBeHI/I U aHaJIM3UpaHu Ca AaHHW 3a CpCIHUSA HAJILOT Ha €IHWH HWHIUJACHT
Iopajgy OTKa3M B CHCTEMHUTE Ha Bb3AYyXOIUIaBaTEIHUTE CcpeAcTBa B mepuoaa ot 1972 mo 2005.
CpaBHUTEHUAT aHAJIM3 HAa HUBOTO Ha 0€30MacHOCT Ha MOJIETUTE J1aBa OCHOBAHUE Ja C€ TBBbPAHU, Y€ B
mpoueca Ha ekciuoarauus camoneTsT Mul-21 ce e mnokasanm kato mno-HazexnaeH. Tosa
OOCTOSITENICTBO MOJKE J1a C€ PA3IJIeXk/1a KaTo TEXHOJIOIMUYECKH JI0BOJI 32 IUIAHUPAHE U MPOBEXAaHE Ha



MEpPOMPUATHS 3a MPOABIKaBaHE HA OOIIMS TEXHUYECKH U MEXIYPEMOHTEH pecypc Ha TO3U THII
caMolJIeT.

I'8.15. IlenueB C., Ceiizuncku, JI., Ctanues, XK. Moaenupane Ha TeueHHETO B paboTHATA
yacT Ha aepoaumHamuyHata TppOa YT-1, Crnucanue Ha TexHuueckusi yHuBepcuteT B [lnoBrauB.
dyHaaMEeHTATHU HAYKH U TipuiioxkeHus, op. 13(8), ctp. 82-86, [Lnosaus, 2006, ISSN 1310-8271

B nyOnukanusata € mpeAcTaBeH YHUCIEH MOJE]d Ha TEeYeHHeTo B paboTHaTa 4acT Ha
aepoauHaMuyHata Tpboa YT — 1, KoiTO Aa MOCiy’Ku KaTo OCHOBA 3a I0Jy4YaBaHE Ha MONPAaBbYHUTE
KOC(QHIMEHTH OT BIUSHUETO HAa NOJABPKAIIUTE YCTPOMCTBA U IPAHULIUTE HA TeYeHUETO. BbB Bpb3ka
C TOBa Ca W3IIBJIIHEHM CIICJHUTE 3ajaud: Ch3JaBaHE HA €OMETPHUYEH MOJEeNl Ha paboTHATa 4acT Ha
TpbOara; n300p Ha MOJXOAII TUIl TPAHUYHHU YCIOBUS U CTOWHOCTH 32 TSAX; MPOBEXIAaHE HA YHUCICHU
EKCIICpUMEHTH; CPAaBHEHME HA PE3YNTaTUTE C JAaHHU 3a IIapaMETPUTE Ha TEYEHUETO; aHAJIM3 Ha
pe3yiATaTUTE U HAaHACSAHE HA KOPEKUUHU B YHCICHUTE MOJEIH. JlJaHHUTE OT YUCIEHOTO IpECMsTaHe
II0Ka3BaT, Y€ MIOCTAaHOBKATa Ha 3ajavara € (pu3ndecku NMpaBUiIHA, HO € HEOOXOAUMO aa ce paboTu B
[I0OCOKA Ha YTOYHSBAaHE HAa TPAHUYHMUTE YCIOBUS U Pa3MEpHUTE HA U3UMcauTenHara obnact. TpsoOBa na
Ce ONpEeENAT [0 — TOYHO CTOMHOCTUTE Ha MapaMeTpUTe Ha TypOyJIEHTHOCTTA U MOJIOKEHUETO U BUIA
Ha IPaHUYHOTO YCJIIOBHE HA U3XOJA.

I'8.16. Ceiizuncku, /1., Komubapos, /I., IlenueB, C. MaTemaTu4yeH Mo/iell Ha TPACKTOPHOTO
JIBUKCHHUE HA caMoJieTa ¢ n30arBane Ha 0COOCHHUTE TOYKH 10 ckopocT u b, [CTO u tpumecet]130
TOAMHU OT ATIPMIICKOTO BhCTaHUE: COOPHUK JOKIAIN Ha 100 Hayd. cecust, 20-21 ampun 2006 r., 1.
Mutpononusi: T. 1 — JI. Mutpononus: Hau. BoeHn. ynus. “Bacun JleBcku”. ®dak. ABHAIMOHEH,
ctp.86-90,2006, ISBN 978-954-713-079-1

OOumuAT MaTeMaTH4eH MOJE] Ha MPOCTPAHCTBEHOTO JBMIKEHUE HAa caMmoJieTa IpeAcTaBisIBa
MOJIET Ha CHCTEMA OT MaTEPHUAIHU TOYKH, OTYUTAL] €JJACTUYHOCTTA Ha KOHCTPYKLUATA, U3MEHEHUETO
Ha Macarta ¢ TeYeHHE Ha BPEMETO U peaula Apyru (pakTopu, BIUSENN Ha aepOMHAMUYHUTE CUIIH U
MoMeHTH. B myOnukanusita e npeanoxkeHa ¢opma Ha 3alMCcBaHe Ha ypaBHEHMATA, OCUTYpsBalla
M3CJIEIBAHETO Ha BCSKAaKBU PEXMMHU Ha MOJETa M M3KIIOYBAllA HATMYHETO HA OCOOCHM TOYKH IO
CKOPOCT M BIVIM Ha HAKJIOH Ha TPaeKTOpusaTra U NbTSI. MoOIenbT € ChCTaBeH OT YpaBHEHHS Ha
JBUKEHHE HAa MacoBHS LIEHTBHpP Ha caMoJjieTa, BKIJIIOUBAIIM MPOEKIMH Ha BEKTOpa Ha aOCOJIOTHOTO
YCKOPEHHE M BEKTOpa Ha 3€MHaTa CKOpPOCT B IOJBM)KHaTa 3€MHA KOOPJMHATHA CHCTEMA.
[IpennoxxeHUAT MOAEN Ha TPACKTOPHO JABM)KEHHE Ha MacoBHSl LIEHThD Ha caMoJieTa OIpeness
€/IHO3HAYHO BIJIMTE Ha ITHTS U HA HAKJIOH HAa TPaeKTopusATa. B airopurbMa Ha TAXHOTO MpECMsTaHE €
IOpeBUeH 00X0J Ha OCOOEHHUTE TOYKM IO CKOPOCTTa Ha TMOJeTa W bIbja Ha HAKIOH Ha
TPAcKTOPUATA.

I'8.17. Ceiizuncku, [l., Konmubapos, M., IlenueB, C. Onenka epekTUBHOCTTa Ha OOWHOTO
MaHeBpHpaHe npu ataka no 3emHa 1en, [CTO u tpunecer]130 roguHu oT ANpPUIICKOTO BbCTAaHUE:
cOOpHUK mokianmu Ha toOwi. Hayd. cecus, 20-21 ampun 2006 r., JI. Mwutpomomms: T. 1 — ]I.
Murtpomomusi: Har. BoeH. yauB. “Bacui Jleckn”. ®@ak. ABumanmones, ctp.252-258, ISBN 978-954-
713-079-1

Ilokazaten 3a e(l)eKTI/IBHOCTTa 3a ITopa3sABaHC Ha 1CJITa € BCPOATHOCTTA 3a MOPa3saBAHC, KOSATO
3aBUCHU OT ABC I'pyIin (paKTOpI/II pa3ce17113aHeTo Ha CpCACTBATa 3a IMOpa3sBaHC U MOPa3saBAllOTO UM
neiictBue. B Hy6J'II/IKaI_II/I$ITa € OmrucCaH MOJCJI 3a MPECMATAHC HAa BEPOATHOCTTA 3a IMMOPaA3sBaHC, KOUTO
MO3BOJIIBa a CC€ aHallu3upa B3aMMOBPB3KATA MCIKIAY C(I)CKTI/IBHOCTTa 3a MopassiBaHC Ha 1eJiTa, OT



ellHa CTpaHa M XapaKTEPUCTHKHUTE Ha YCTONYMBOCT M YIPABIIEMOCT U NMCUXO(DHU3NIECKUTE CBOICTBA
Ha Jjierena ot Apyra. Onucany ca pa3JIMuyHUTE BUI0BE TPEIIKH, KOUTO CE I10JIy4aBaT KaTo OTKJIOHEHHE
OT 1IenTa, pu cTpenda ¢ ynapHu cpeactsa 3a nopassane (YCII) mo nazemuu obextu. M3Benena e
3aBUCHMOCT 3a BEPOSITHOCTTA 3a IOopa3siBaHe Ha 1enTa ¢ rpyna ot YCIL

I'8.18. Ilenues, C., Ceiizuncku, /JI., Komubapos, /. M3cnenBane Ha XapaKTePUCTUKHUTE Ha
TEYCHHETO B pabOTHATA YacT HAa acpoJMHAMUYHA TPHOa, cIl. MexaHuKa Ha MalluHKUTE, Op. 62, cTp.9-
12, Bapna, 2006, ISSN 0861 — 9727

Pesynrature, nosyuyeHu Nmpu U3NMUTBAHETO HAa MOJENM B aepoauHamuuHa Tpbvoa (A/T), ce
IPUBEXJAT KbM pealHus OOEKT B CHOTBETCTBME C TeopusTa Ha mojobuero. B Tasu Bpb3ka e
HE00XO0IMMO TOJy4aBaHETO Ha HAKOM XapaKTEPUCTHKH Ha Te4eHHEeTo B paborHata yact Ha A/IT. B
nyOJMKanusaTa ca TPEACTAaBEHH PEe3yNTaTHTE OT NPOBEICHUTE HM3MEpPBaHHMS Ha IMapaMeTpuUTe Ha
TEUEHUETO B paboTHATa YacT Ha aepoAnHamMu4HaTa Tphoa ¥YT-1 Ha mabopaTopusara 1o aepouHaMuKa
Ha TY - Codus, ¢umman Ilnomus. Ilpum mnpoBeneHHTE EKCIIEPHUMEHTH ca OIpeleIeHU
pasnpeneNeHueT0 Ha KOS(QHUIMEHTHTE Ha CKOPOCTHOTO I0JIE M CTENEeHTa Ha TypOyJEHTHOCT Ha
TeyeHueTto. V3MmepBaHMATAa ca M3BBPUICHH C H3MOJI3BAaHETO Ha TepMoaHeMoMmeTbp ‘Disa”.
OmnpeneneHo € 1 KpUTUYHOTO YKCiIO Ha PeifHosac 3a TeueHHeTo B paboTHATA 4acT, KaTo 3a LelTa €
U3CJIEBAHO M3MEHEHHETO Ha Koe(UIMEeHTa Ha YeJHO ChIIPOTUBJICHHE Ha cdepa MNpu pazIuuHu
CKOpPOCTH Ha TEYEHHETO. Te3W M3CcIelBaHUs MO3BOJSBAT OTYMTAHETO HA TypOyIEHTHHs (akTop Ha
A/JIT u npenocTaBAT JOMBIHUTENHU JaHHHU, KOUTO ca OT 10J13a 3a OATr0TOBKAaTa U U3BBbPILIBAHETO HA
pa3IMYHU BUJOBE EKCIIEPUMEHTH.

I'8.19. Ceitzunckn, /l., Acenos, C., I7IOpI{aH0B, I1., Illenuen, C. YcioBus 3a eKcIUIoaTalldsa Ha
I'T/] mo Texuuuecko cwerosinue, [CTO u aBagecet] 120 roguan ot CheqUHEHUETO: COOPHUK JTOKII.
Ha ro6un. Hayy. Cecus, 21-22 amp. 2005 r., JI. Mutpononus: T. 1 . - JI. Mutpononus: Hau. BoeH.
yuauB. “B. JleBcku”. ®ak. ApuanuoneH, ctp. 73-78, 2005, ISBN 954-713-071-4

Heo6xoanMuTe yclioBHs 3a MpUJIaraHe Ha CTPATErusTa 3a TEXHUYECKO 00CIIyKBaHE M PEMOHT
110 ChCTOSIHUE C KOHTPOJI Ha TapaMeTpHUTe MPOU3IU3aT Hail — 0010 OT yCIOBHATA 32 OCUTYPsSIBaHE Ha
0e30MacHOCTTa Ha TMOJEeTUTe, OOErOTOBHOCTTA (3a OoifHaTa aBualWsd) WM PErYISPHOCTTa Ha
MoJIETUTE (3a TpakJaHCKaTa aBUalMs) M HMKOHOMHUYECKaTa €(pEKTUBHOCT Ha EKCIUIoATalusl.
[Ipunaranero Ha cTpareruara 3a TEXHHMYECKO OOCTyKBaHe W peMOHT Ha aBuanuonnute ['T/[ mo
CbCTOSTHUE M3MCKBA M3MOJI3BAaHETO Ha CUCTEMA 32 YIPABJIEHUE HA TAXHATa TEXHUYECKa 0€301acHOCT.
Ta3u cucrema BKIIIOYBA CJIEIHUTE MOJCUCTEMH: 3a IMAPAMETPUYEH KOHTPOJ M JUArHOCTHKA; 3a
cbOupaHe 1 00pabOTKa Ha JAHHUTE 3a OTKa3UTe M HEU3NPABHOCTHUTE; 32 ThPCEHE M OTCTpaHSIBaHE HA
HEU3NIPaBHOCTUTE; 3a KOHTPOJ Ha U3Pa3XOJBAaHETO HA pecypca U Ha XapaKTEPUCTUKUTE Ha SIKOCTHATa
HAQJIeXKIHOCT; 32 HMH(QOPMAIMOHHO OCHUTYpsBaHE Ha IIpolleca Ha TEXHHUYECKa eKCIuIoaTalusl.
Cucremara 3a mapaMeTpUyeH KOHTPOJI U JUArHOCTHKA Ha JIBUraTells € MpeJHa3HayeHa 3a OLleHKa Ha
TEXHUYECKOTO MY ChCTOSHHE B Ipolleca Ha eKCIuloaTalus, 3a OTKpUBAaHE U IpelOoTBpATSBaHE Ha
oTKa3uTe B moJieT. B myOnukanusTa ca NpeiCcTaBeHH 3aJadyuTe MpeJ] Ta3u CUCTEMa U YCJIOBHUATA 3a
HelHaTa epexTuBHOCT. Onpe/esieHu ca 3BeHaTa, BIM3ally B 00XBaTa 1 3a aBUAI[MOHHA Oa3a.

I'8.20. baues, B., IlenueB, C., PaueB, P. Exonoruyen kypiiym 3a IJIaJIKOLIEBHO OpPBXKHE,
[CTO u nBagecet] 120 ronunu ot ChennHEHUETO: COOPHUK JTOKI. Ha roOmi. Hayd. Cecus, 21-22 amp.
2005 r., . Mutpononus: T. 1. - JI. Mutpononusi: Hau. BoeH. ynus. “B. JleBcku”. @ak. ABHallMOHEH,
cTp. 205-210, 2005, ISBN 954-713-071-4



B nyOnmkammsra e mpeacTaBeHa KOHCTPYKIMATa Ha pPa3pabOTeH EKOJIOTWYCH KYpIIyM,
CBCTOSII CE€ OT IUIACTMACOB KOHTEHHEp W JBE CTOMaHeHW caumu. [logpoOHO e mpeacraBeHa
cienn(pUIHUTE OCOOCHOCTH Ha Ta3u KOHCTPYKIHS, 32 J1a OTTOBOPU HAa M3MCKBAaHMATA HPHU CTpesoda.
[IpencraBenu ca pe3yaTaTd OT EKCIEPUMEHTATHO H3CJIEBAaHE Ha MamaOHO YBEIMYEH MOJET B
aepoauHaMuyHa TpbOa. OmpeneneH € LUEeHThpa Ha aepOJUHAMUYHO ChIpoTHBiIeHHE. Ch3lajeH e
TPUU3MEPEH KOMITIOThPEH MOJIEN B cpeata Ha mporpamuus mpoaykt SolidWorks. Omnpexnesnenu ca
MacOBUTE W WHEPIUOHHUTE XapaKTCPUCTHKH Ha Kypmyma. CpaBHEHHM ca Te3W pe3ylTaTH C
CKCTICpUMCHTAIHUTE JaHHU 32 IOJIOKCHHETO Ha IIEHThpa Ha BB3AYIIHO CHIPOTHBICHHE H €
yTOYHEHAa OKOHuaTenHara (opma Ha Kyprryma. [IpuromHocTra Ha KOHCTPYKIUATA € TIOTBBPACHA OT
MIOJIMTOHHU U3IUTBAHUS U CTPENI0a B YCIIOBUATA HA PEAJICH JIOB.

I'8.21. Ilenues, C., [1anaiioros, X., 3adupos, /., CrosHos, [1. ABToMaTH3Mpana cucrema 3a
yIpaBJIeHUE Ha aepOJMHAMUYHUSA €KCIIEPUMEHT M 00paboTka Ha pesynrature, XII MexayHaponna
Hay4YHO-TexHH4Yecka KoHpepeHus trans & MOTAUTO'05+, Benmuko TwpuoBo, 2005, cTp. 285-287,
ISBN 954-9322-10-6

N3cnenBanero Ha aepoJMHAMUYHHUTE XAapPAKTEPUCTUKH HAa MOJEJI C€ ChCTOM OCHOBHO B
OTIpE/ICTITHETO Ha KOMIIOHEHTHTE Ha IbJHATa aepoJMHAMUYHA CHJIA U MBIHHUS aepoJAMHAMUYCH
MOMEHT IPU Pa3IMYHU CTOMHOCTH Ha BIJIMTE Ha 00THYaHE (BI'BJ HA aTaka, bI'bJl HA IJIBb3TaHE) U Ha
ckopocTTa. B crarusara e mpeiacraBeH mpoleca Ha pa3pa0doTBaHe Ha aBTOMAaTU3MpaHa CUCTEMaA 3a
aepoJIMHAMHUYHU E€KCIEPUMEHTU U aHaJIW3 Ha JaHHHU, KOSTO € Ipe/JHa3HayeHa 3a OCUTYpsiIBaHE Ha
eKCTICpUMEHTATHOTO ~ ONpeAeisiHe Ha  HMHTETPAIHM  aepOAMHAMHUYHU  XapaKTEPUCTHUKH B
aeponuHamuyHata TppOa YJIAK - 1. HampaBen e o0mi mperjen Ha CTpyKTypHaTa cxXxeMa Ha
cucremMara, KakTo M Ha OCHOBHMTE I KommoHeHTH. CodTyepHara 4YacT € HpeJHa3HaueHa 3a
yIIpaBJIeHUE M KOHTPOJI Ha €KCIIEPUMEHTa Ype3 JMAJIOroBH IPO30pLHM. 3ajJaBaT ce MapaMeTpuTe Ha
eKCIIepUMEHTa, Juara3oHa W CThIKAa Ha yIpaBisBamuTe curHaiau. KoHTpoiaupaT M ce 3amucBar
u3MepBaHuTe BenuunHU. Crel MPUKIIOYBAaHE Ha €KCIIepUMEHTa ce o0paboTBaT pe3yiTaTuTe U ce
MOCTpOsiBaT rpauky Ha aepoOAMHAMUYHUTE XapaKTEPUCTHKH 3a 00eKTa Ha n3cienBaHe. B noknana ca
MIPE/ICTaBEHU PE3yJATaTH OT MPOBEJICHO U3MUTBAHE B aepoJuHamMuueH TyHel. Cbh3aieHaTa CUCTEMA €
paboTocrocoOHa W MOXKE Jla C€ M3II0JI3Ba B y4eOHHUsS MPOIEC, 3a HAYYHO — H3CJIEIOBATEICKa U
IIPUIIOKHA JEHHOCTH.

I'8.22. llenues, C., Ceitzuncku, /. Cucrema 3a u3cieaBaHe Ha BUXpoOBaTa cieia Ha KPHJIOTO
B aeponuHamuueH kaHan YJIAK-1, [AEBETAECET] 90 roaunu aBuannoHHO oOpazoBaHuE B
benrapusi: cOopnuk moki. Ha FOOun. Hayd. cecus, 22-23 anp. 2004 r., JI. Murpononus: T. 1 . - 1.
MuTtpononusi: @ak. AsuanroneH Ha HBY “B. Jlescku”, ctp. 127-133, ISBN 954-713-068-4

B myOnukammsita ce mpeacTaBeHd OCHOBHHTE €JIEMEHTH Ha pa3paboTeHaTa JiabopaTopHa
ypenba 3a HW3CleIBaHE HaA BHXpoBaTa cjela 3a OO0EKT, pa3MoJIoKeH B padoTHaTa dYacT Ha
aepoJauHaMU4YHaTa TpbOa Ha JmaboparopusiTa mo aeponunamuka Ha TY — Codwus, ¢umman [TnoBaus.
Karo dwacT or cumcremara € TpOEKTHpaH W HM3pabOTEH KOOPAWHATEH CTEHII 3a MPEMECTBaHE H
MO3UIIUOHWPAHC Ha TCPMOAHEMOMCETPHUYCH AAaTYHMK B paBHHHA, MNEPINCHAUKYIAPHA HA HECCMYTCHOTO
TedeHne. [IpemMecTBaHETO ce OCBHIIECTBSIBA C MOCTOSTHHOTOKOBO CEPBO33JBMKBAHE, OCHUTYPSIBAIIO
pas3nuYHUd TpodUIN U CKOPOCTH Ha JABIKEeHHE. YacT OoT cucTemara ca M MOAYJH 3a ChOHMpaHe Ha
unpopmanus (LHAIT — AIIIT), a cpao Taka B Hes € MHTETPUPAHO U HAIUYHOTO 0OOpyABaHE OT
aeponuHamuuyHus kommuiekc YJIAK —1. TlpencraBennm ca METONMKH 32 U3BBPIIBAaHE Ha
U3MepBaHusATa, 00paboTka Ha MH(OPMALKUATA U MPECMATaHE Ha aepOAMHAMMYHU XapaKTEPUCTHKU.



Ta3u cucrema pasmmpsiBa BB3MOKHOCTHTE 32 €KCIIEPUMEHTAIHHN M3CJIEBAHUS B acpOAMHAMHUYHATA
TpbOa.

I'8.23. Ilenues, C. OnpenensHe Ha a€pOIMHAMUYHUTE CUIIM HA KPUJIO 110 XapaKTEPUCTUKUTE
Ha cienata, MexnyHapoana koadepenmnus "TRANS & MOTAUTO'04", ITnosaus, ctp. 21-23, 2004,
ISBN 954-9322-05-X

B nybOnukanusra e npeacTaBeH MoAXo/ 3a eKCIEPUMEHTAIHO OIpeiesisiHe Ha MTo/IeMHaTa CHuiia
U CBIPOTUBJIICHHETO B aepoJvHaMu4Ha TpbOa. TeopeTuyHUAT Mozen € 0a3upaH Ha W3IMOJI3BaHE Ha
MHTEerpanHara ¢gopmMa Ha ypaBHEHHETO 3a 3ala3BaHe Ha KOJMYECTBOTO HA ABM)KEHHE 32 KOHTPOIHUS
o0eM Ha TMOTOKA OKOJO KpUJIOTO, AaepoJWHAMUYHHUTE CUJIM CE€ ONpeNeNaT B paBHHUHA
MEePHNEHUKYIISIPHA HA HECMYTEHOTO TEUYEHHME Ha Pa3CTOsSHUE 3a] KpuiaoTo. ChIPOTUBICHUETO CE
pasnara Ha TpU KOMIIOHEHTAa — MHAYIIHPAHO, MPOPUIHO U BHIHOBO CHIIPOTUBIICHUE, U € MOKa3aHa
Bpb3KaTa My C HANpEeKEHHETO Ha BUXPOBHS CJIOM MO IMOCOKAa HAa HECMYTEHOTO TEYeHUue, M
M3MEHEHUETO Ha CHTPONUATAa M EHTaJINusATa B clenata. ToBa pasjiaraHe Ha KOMIIOHEHTUTE Ha
CBIIPOTHBIICHUETO € TOJe3HO Npu QOpMYyIMpPaHETO Ha TEXHUKH 3a TOYHO OILICHSABAaHE Ha
CBIIPOTHUBJICHUETO, U3MOI3BANKHN EKCIIEPUMEHTAIHN JAaHHU U M3YHCIEHUS C KOMITIOThpPHA (IyuaHa
muHamuka (CFD). ITlpeacraBeHu ca 3aBHCHUMOCTH 3a OIpeAeNsHE Ha LUPKYyJIAlUsATa, TOKOBaTa
GyHKIUS U cujaTa Ha MHIYKTHUBHO 4enHo chipoTusieHue B CFD mpuiokeHus ¢ HeCTpYKTypHpaHa
Mpexa. [lomyuenu ca pe3yiaTraTd OT TEOPETHMYHO H3CJEABAaHE Ha BIMSHUETO HAa W3UMCIUTEIHATA
Mpeka TIpU ONpeleisiHe Ha aepOJUHAMUYHUTE XapPaKTEPUCTUKU 3a KPWIO C CIUITUYHO
pasnpeneneHrue Ha IUPKyJanusITa Mo pas3nepeHocTTa. Te3n JaHHU ca TOJIe3HU 3a YTOYHSBAHE Ha
METOJMKATa 3a MPOBEXKAAHE HA €KCIIEPUMEHTATHU U3CIICIBAHUS.

I'8.24. Ilenues, C. OnpenensiHe HAa ONTUMAIHOTO HATOBAapBaHE Ha KPHUJIO C MPOCTPAHCTBEHA
reomerpuss, XEMVYC2002 : cOopuuk HayuyHu TpynoBe / Boenna akamemuss "['eopru CroiikoB
Pakoscku". - Codus, 2003, ctp. 237-244, ISSN 1312-2916

B nyOnukanusra e onucaHa METOJIMKA 3a ONpeeiiHe Ha KPUITHOTO HaTOBApBaHE HA CUCTEMa
OT HOCEIIM MOBBPXHOCTH, KOSITO CE€ ChbCTOU OT CIEJIHUTE OCHOBHH CTBIIKM: 33JaBaT C€ reoMeTpusiTa
Ha KPUJIIOTO, CTOMHOCTTA Ha MOJEMHATa CHJIa U IOITBIIHUTETHN YCIOBUS; OTIPENIENAT C€ MUHUMaTHaTa
CHJa HAa 4YeJHO CBHIPOTHBICHHE M CBOTBETHOTO pAa3Npe]elieHne Ha KPHIHOTO HATOBapBaHE.
[IpecmsiTaneTo Ha aepOJAWHAMHYHUTE CHIIM C€ W3BBPIIBA B PAaBHMHA pA3MOJIOKEHA Ha TOJISIMO
pa3cTosiHME 3a]l KPUJIOTO M NMEPHEHANKYIsIpHA Ha cienara (paBHuHa Ha Tpedu). Kpunnara cucrema
ce MojieMpa B CbOTBETCTBUE C TEOPUATA HA HOCEIaTa JIMHU 3a MOTEHIIMAIIHO HECBUBAEMO TEUEHHE.
BuxpoBara ciena Ha KpUJIOTO € yCHOpelHa Ha HECMYTEHOTO TeueHue. M3monsBa ce MeToda Ha
JMCKPETHUTE BUXPHU H HEMIPEKbCHATHAT BUXPOB Cloil ce 3ameHs ¢ I1 — o0pa3Hu BUXPOBH €IEMEHTH C
MOCTOSIHHA HMHTEH3MBHOCT. B myOnmukamusTa ca mpeAcTaBeHHM MaTeMaTUYeCKH 3aBHUCUMOCTH 3a
OIpeaAciIiHE Ha aCpOJUHAMUYHHUTC XapaKTCPHUCTHUKU. 3a npeCcMATaHC Ha OITUMAJIIHOTO KPHUIIHO
HATOBapBaHE CE M3MOJI3Ba METOJla Ha MHOXUTeNuTe Ha Jlarpamk 3a HaMupaHe Ha MUHHMalHa
CTOHHOCT Ha CWJIaTa Ha YEIHO CHIIPOTUBIICHWE TIPU 3aJaJICHW OTPAHWYCHHS — TOJEMHA CHJa U
HA/UTBKEH aepoJMHAMUYEH MOMEHT. PenraBaneTo Ha 3ajadaTa ce M3BBPIIBA CHC CH3/AJEH 3a IIETa
copryep. B mybnukanusTa ca npeicTaBeHH pe3yaTaTd OT IpUMEpHHU IpecMsTanus. Br3aMoxkHOCTHTE
Ha M3M0JI3BaHMs METOJI Ca CBbP3aHU OCHOBHO C ONPEEISTHETO Ha BIUSHUETO Ha V — 00pa3HOCTTa Ha
KpWJIHaTa CHCTeMa BbpPXY MHIYKTHBHOTO ChIIpoTHBJIeHHE. HapacTBaHeTo Ha jaena Ha MPOQHIHOTO
CBIIPOTUBJIGHUE TIPH BHCOKM CKOPOCTM Ha IIOJIeTa, HW3UMCKBA BHUMATEIHO MOJ0OMpaHEe Ha
reOMETPUYHUTE TTapaMETPH Ha KPHIIOTO.



I'8.25. I'emes, /1., [lenues, C., CaBos, B., Uakspos, T., /[03BykoBH acpoguHaMUYHU TPHOU B
peny6muka beirapus, [CTO u necet]110 ronuau BB3ayxomiaBane B bbiarapus: cOOpHUK TOKJI. HA
00ui. Hayd. cecus, 25-26 amp. 2002 r., . Mutponomusi: T. 2 - JI. Murpononus: BBBY “T.
benkoBcku”, crp. 277-288, 2002, ISBN 954-713-057-9

Aeponunamuunute Tpsou (AJ[T) ca ckbrocTpyBamy CTallMOHAPHU CHOPBKEHHSI KATO CPOKBT
Ha M3M0JI3BaHE Ha NPOTOYHATa 4YacT € NPAKTHUYEeCKU HEOTpaHWueH, a Hu3MepBaTelIHaTa,
yhpaBisiBalaTa U BU3yalu3upallara arnaparypa oTpassiBaT CbBPEMEHHOTO ChCTOSIHME HA TEXHHUKATa.
B nyGnukanmsita ca omucanum OcHOBHHMTE oOmactu Ha mnpuioxkenue Ha AJIT. IlpencraBena e
KOHCTPYKILHUSATA HAa YETHPHU CHIIECTBYBAIIMU Ha TEpUTOpUATA HA bbhiarapus ekciepuMeHTalHu ypeaou.
[Toxpo6HO ca onKcaHu U3MEPBATEITHOTO 000pPYIBAaHE U BH3MOKHOCTUTE 33 U3BHPILIBAHE HA PA3TUYHU
BUJIOBE M3cieABaHMs. B 3akitoueHue ca HalpaBeHH IPENOPBKU 32 OPUEHTALUs KbM IIPOBEKIaHE Ha
(byHIaMEHTaIHU HW3CJIEIBAaHUS W ChHIVIACYBAaHE HA HAyYHHUTE IPOTpaMH, KOETO OW JOBENO 0
HaMaJIsIBaHE Ha Pa3XOAUTE U Bb3MOXKHOCTH 32 Y4acTHE B MEXIYHAPOJAHH IIPOEKTH.

I'8.26. Kotos, b., IlenueB, C., TaneBa, C. Metoauka 3a ompeneissHe Ha Bb3AYLIHO
CBIIPOTHBJICHHE Ha aBTOMOOMI B aepoaumHamuyHa TpbOa, MIIAJEXKKU ®OPYM ,HAVKA,
TEXHOJIOI'M1, THOBALIMW, BU3HEC* 2023 — nposer, 2023, Ilnosaus, ctp. 186-190, ISSN
2367-8569.

B mybnukanusara e npeiokeHa MeTOIMKa 3a ONpe/IeTHe Ha BB3AYIIHO CHIIPOTHBIICHUE Ha
MOJICTT Ha aBTOMOOWIIH TIPH M3CiieBaHe B acpoanHamMuyHa Tproa (AZIT) ¢ oTBopeHa paboTHa 9acT u
MaJKu yucia Ha Peiinonnc. Pa3sicHeHO € KakBO € BB3IYIIHO CHIIPOTHBICHHE M KOW IapamMeThp
OKa3Ba Hal-CHIECTBEHO BIUSHUE BBPXY rojemMuHara My. ONMHUCcaHu ca METOAMTE 32 ONPEICISTHETO Ha
BB3IYIIHOTO chIpoTuBieHue. IlpenacraBenn ca ocHoBHuTe BugoBe AJIT, wusmomsBanu 3a
EKCIIEPUMEHTATHOTO OMpEeJeNsiHE Ha BB3IYIIHOTO CHIPOTHBICHHWE. HampaBeHo e omucaHue Ha
W3Moi3BaHaTa JabopaTopHa ypenba - aepomuHamuueH komrieke YJIAK-1. IlpeacraBenu ca
pe3yNnTaTé OT EeKCIePUMEHTATHO ONpENeNsiHE Ha BB3JIYIIHOTO CHIPOTHBICHHE HA MOJEN Ha
aBTOMOOMII. B pe3ynrat Ha mpoBeaeHO M3CIeABaHE ce MOoJydyaBaT 3aBUCHMOCTH Ha U3MEHEHHETO Ha
BB3JIYIIHOTO CBHIIPOTUBIEHUE, KoepulmeHTa Ha oOTekaeMocT M (axkTopa Ha OOTEKaeMoCT OT
CKOPOCTTa Ha BB3IYIIHOTO TEUYEeHHWE W YnCIoTo Ha PeiiHonnc. OCHOBHUTE HEIOCTATHIM Ha
eKCIIepUMEHTATHATa ypeada ca MaJIKUTE pa3Mepyd M ChbOTBETHO HHCKUTE CTOWHOCTH Ha MOJCITHOTO
yucio Ha Peiinonnc. IlpoBeneHoTo TECTOBO H3cienBaHE IMOKa3Ba, ye MOJOOHM EKCIIEPUMEHTH ca
MPUJIOKUMHU 32 Ka4eCTBEHA OIIEHKa Ha MPOMEHH B KOHCTPYKILHMATA Ha aBTOMOOWIIA, CBBP3aHHU C
BBHIIHATA (hOpMa U U3IOJI3BAaHETO HA A€POIMHAMUYHH €TIEMEHTH.

I'8.27. Ilerpos, /., llenues, C., [locnenoBarenHOCT Ha MPEABAPUTEIHUTE KOHCTPYKTOPCKH
M3YHMCICHHUS 3a BETPOreHepaTop ¢ Mayka MouiHocT, FOOuneitna HayuHa cecust "60 rogunu CVYb -
[InoBauB", Hayunu Tpynose Ha Cpro3a Ha ydyeHute B bearapus - [lmoBaus, Cepus B. Texnuka u
texHonoruy, T. VI, crp. 41-47, [Tnosaus, 2008, ISSN 1311-9419

B nyGnukanusta € mnpeacTaBeHa METOAMKAa Ha IPEABAPUTEIHUTE MPOESKTHPOBBUHU
IPECMATaHUSA Ha BETPOTEHEPAaTOp C MajKa eJIeKTpuuecka MOIIHOCT. OOEKT Ha H3CIEeIBaHETO €
BETPOJIBUraTel ¢ XOpU30HTadHa oc. Ha 0azarta Ha CTaTUCTHYECKH NaHHU 3a BETPOCHEPTrUHHHTE
MOTOIIM B JaJ€HO HACeJIeHO MACTO W HeoOXoaumara EHeprus 3a MHOTpeOJIeHHEe ce OIpeNessiT
Heo0Xo/MMaTa eJeKTpHUYecKa MOIIHOCT, CpelHaTa CKOPOCT Ha BITHPA, PagUyChT Ha BHUTIOTO U
HOMMHAJIHATa CKOPOCT Ha BbpTeHe. lIpencraBeHa € MOCiIeOBaTENIHOCTTa Ha IPOEKTHpPAHE Ha
JoraraTta U IPUMEPHO IPECMATAHE 3a ONPEIENSIHE Ha paslpEelelICeHUETO Ha XOPAWUTE W BIIUTE Ha



nocrapsiHe. M3uncrieHa e reHepupaHaTa MOIIHOCT MPU Pa3IMYHU PEeXUMH Ha paboTa U € NaJeHo
CpaBHEHHE Ha MOIIHOCTHUTE HAa CBBMECTHAa paboTa ¢ KOHKPETEH MOJEN eJIeKTPOreHepaTop.
Metoaukara e mpuIIoKUMa 3a OIpe/IeisiHe Ha OCHOBHHU MapaMeTpH | 3a ChIilacyBaHe Ha paboTarta Ha
CUCTEMAaTa BETPOJIBUTATENl — MYJITHUIUITMKATOP — EJIEKTPOreHEpaTop.

I'8.28. Ilenues, C., baueB, B., MapunueB, M., Moaenupane Ha pa3npoCTPaHEHUETO Ha
Mmokap B PacTUTENCH CJIOW, cr. MexaHuka Ha mamuHute, 0p. 61 , ctp. 27-30, Bapna, 2005, ISSN
0861 — 9727.

lopckure mokapu ca TPUPOJHH OCACTBUS, KOUTO HAHACAT OTPOMHH EKOJIOTHYHU U
MKOHOMHUYECKH IIETH, @ B HE MAJIKO CIIyYa ca MPUYHMHA M 33 YOBCIIKU KePTBH. B myOimkanusira e
MpeJICTaBEeH MOJIeN OT (PU3UYCH THII, Ype3 KOUTO ce OMPEACIIAT MapaMeTPUTE Ha IMOXKAp B PACTHTEIICH
cioif. MozienbT € HecTallMOHAapeH, MHOTOMEPEH, ¢ OTYUTAHE Ha TypOYJIEHTHOCTTa HA BB3IYLIHOTO
TEUYCHHE, TPABUTAIMOHHUTE CHIIU U 0€3 pa3riiexkIaHe Ha paJualluoOHHMs TorioooMeH. ['eHepupanero
Ha TOIUIMHHATA CHEPTrus, MOAXpaHBalla IMoXkapa, ce Mpech3aaBa OT ONPOCTEH TOpUBEH mporec. Toi
Ce ChCTOU B OKHCJICHHE Ha OTIEJICHUTE MPHU HArpsIBAHETO HA PACTUTEIIHOCTTA JICTIMBH Ta3oBe. Ha
TO3U €Tan He Ce OTYHMTA BIAXHOCTTA HA TOPUBOTO. 3a MPECMIATAHUSITA CE U3IOJ3BA CIEUATU3UPaH
CFD codryep. Ha mbpBusi eranm (ycTaHOBEHO TEYEHHE) c€ TIOJy4yaBa pas3MpeleieHHeTO Ha
napaMeTpuTe Ha TEUEHUETO IMpelr Bb3HHMKBaHE Ha moxkap. Ciel ToBa ce MHHMIMMpA 3allajBaHe U B
HEYCTAaHOBEH PEXHMM Ha PEIICHHE CE M3CIE/IBa Pa3sNpOCTPAHEHUETO HAa OI'BHS B PACTUTEIHHS CIIOH.
[IpencraBenu ca pe3yiaTaTd OT CHMYJIAIMA Ha 3arajBaHe W NPOTHYAHE HAa TIOXKAp B IMPU3EMEH
HACHIIEH cJIOM Ha OopoBa ropa. OmpezeneHa € CKOpOCTTa Ha pa3npocTpaHeHrne Ha (PpOHTA HA OT'BHS
IPU CKOPOCT Ha BATHpa | M/S u pasnpeeieHHeTo Ha TeMIlepaTypaTa B 00J1acTTa Ha TOPEHE.

I'8.29. Ilenues, C., Cetizuncku, /1., Komubapos, /1., Moaenupane Ha Bb3HUKBAHE U Pa3BUTHE
Ha TOPCKH Mmoxap, cri. MexaHuka Ha MalnHuTe, Op. 62, cTp.48-51, Bapna, 2006, ISSN 0861 — 9727

IIpencraBeH e HeCcTalMOHAPEH, MHOTOMEPEH MOJEI 3a MPEICKa3BaHe Ha Pa3BUTHETO HA HU30B
[I0’Kap B PACTUTENEH CIOW U TOJy4aBaHE Ha paslpeleieHUETO Ha MapaMeTPUTE Ha TEUEHUETO.
Otuuta ce TypOyJEHTHOCTTA Ha TEUEHHETO, T'PaBUTALMOHHUTE CHJIM U BHUJOBETE TOIMJIOO0OMEH,
BKJIFOUMTENHO U paauanuoHHud. [IponechT Ha ropeHe € 3aMeHEeH ¢ U3TOYHUK Ha TOIUIMHA, KOWTO ce
reHepupa B 30HaTa Ha noxkapa. [Ipu cumynupaHeTo Ha TOPUBHUS MPOIIEC HE CE OTUUTAT MPOLIECUTE
CBBbpP3aHM C U3MAPEHMETO Ha BjaraTa Ha TOPUBOTO, MUPOJIU3aTa U OTJEISIHETO Ha TOPUBHUTE ra3oBe
OT pacCTUTENHOCTTa. PacTUTENHUAT CJIOM ce NpelcTaBs Karo IopecTa cpefa. 3a 4YucieHarta
peanu3aiys Ha Mojiesla ce M3MO0J3Ba METOABT Ha KpaiHuTe oOemu. Peanmuzamusra Ha Mojena e
U3BBPUICHO C M3M0J3BaHE HA CHENHUAIM3UpaH NporpameH npoaykr. IIpoeeneHu ca uucieHn
eKCTIIEpUMEHTH 3a JIByMEpHa MPOCTPAHCTBEHA 00JIAaCT U ca OIpeJIeIeHd OCHOBHUTE XapaKTePUCTUKH
Ha MOBEJCHUETO Ha OI'bHA 3a €IMH F'OPUBEH MOJIEN IIPHU PA3JIMYHU CKOPOCTH HA BATHpA U HAKJIOH Ha
3eMHAaTa MOBBbPXHOCT.
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TEORETICAL AND EKSPERIMENTAL STUDIES WITH APPLICATION IN THE DESIGN
OF AIRCRAFT AND AERONAUTICAL STRUCTURES:

B4.1. Panayotov H., Penchev S., Zikyamov, M. Experimental study of turbulence in the test
section of wind tunnel, Environment. Technology. Resources., 15th International Scientific and
Practical Conference, Rezekne, Latvia, vol.3, pp. 217-220, Jun. 2024, online ISSN 2256-070X
https://doi.org/10.17770/etr2024vol3.8118.

The given report presents an experimental study using PIV methods (Particle Image
Velocimetry) of the relative turbulence in the test section of the wind tunnel ULAK-1, located in the
Laboratory of Autonomous Aircraft Aerodynamics in the Plovdiv Branch of the Technical University
of Sofia. By means of the turbulence sphere method and by analysis of the flow in the test section in
two perpendicular planes (parallel to the free-stream velocity and Treffz plane), the turbulence factor
and the relative turbulence were determined. The obtained results are important characteristics of the
wind tunnel and will be used in future experimental studies. The same are compared with previous
ones obtained by hot-wire anemometry measurements.

B4.2. Panayotov, H, Penchev, S., Kolibarov, D. Experimental study of canard UAV
aerodynamics, MATEC Web of Conferences, Vol. 133, elISSN: 2261-236X, 2017,
https://doi.org/10.1051/matecconf/201713301002
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The present paper presents the aerodynamic characteristics of a canard fixed-wing unmanned
aircraft TERES-02. A wind tunnel experiment is conducted using a specially designed model of the
aircraft. The model is produced through the methods of rapid prototyping using a FDM 3D printer.
Aerodynamic corrections are made and thorough analysis and discussion of the results is carried out.
The obtained results can be used to determine the accuracy of numerical methods for analysis of
aircraft performance.

B4.3. Serbezov, V., Panayotov, H., Todorov, M., Penchev, S. Application of multi-axis
force/torque sensor system for experimental study of small unmanned aerial vehicles propulsion
systems—Preliminary results. IOP Conference Series: Materials Science and Engineering. Vol. 878.
No. 1. IOP Publishing, 2020. https://doi.org/10.1088/1757-899X/878/1/012039

The experimental evaluation of the performance of small propellers plays important role in the
process of multicopter UAV design perfection. This paper presents a small UAV propeller test stand,
based on a multi-axis Force/Torque sensor system. The system makes possible to measure the thrust,
torque and the pitching moment or lateral force (when in oblique flow) of the tested propeller. The
data processing of the experimental results is discussed. Results for static, axial flow and oblique flow
conditions are presented. Some conclusions about the measurement methodology are drawn. The
results verify that the test bench has good accuracy and is easy for operation.

B4.4. Nedev, H., Penchev, S. Experimental study of models of an adaptive wind turbine, AIP
Conf. Proc. 2449, 060017, 2022, https://doi.org/10.1063/5.0091174

A physical test related to the operation of an adaptive wind turbine was performed for the first
time. Characteristic of the adaptive wind turbine is the theoretically higher energy efficiency
compared to the currently mass produced horizontal axis wind turbines. At the same time, it is sought
to maintain this efficiency in the entire wind speed range in which this type of energy machine will
operate. The aim of the present study is to prove this in practice by conducting appropriate and
sufficient experiments based on a theoretically prepared methodology. The construction of the
adaptive wind turbine has a basic part and an additional one. In order to clarify the influence of all
additional elements (inlet device, outlet devices, ejectors) on the operation and the efficiency of the
aerodynamic transformer, the main part of the adaptive wind generator has been studied. This article
aims at a basic study of two models of adaptive wind generators having the same inlet cross section.
The aim is to establish the physical characteristics of the models expressed in power and efficiency in
the usual wind speed range of each wind generator and to compare with each other as well as to
compare with real efficiency indicators of horizontal axis wind generators. The physical test
confirmed the theory related to the efficiency of the adaptive wind generator obtaining high values of
efficiency reaching up to 45%. The high efficiency indicator is maintained throughout the speed
operating range of the wind generator.

B4.5. Seyzinski, D., Georgiev, l., Panayotov, H. Penchev, S. Effective use of a helicopter
with a Bambi bucket firefighting system in Bulgaria, IOP Conf. Ser.: Mater. Sci. Eng. 664 012005,
2019, https://doi.org/10.1088/1757-899X/664/1/012005

The present paper studies the effectiveness of the use of the Mi-17 helicopter with a Bambi
bucket firefighting system in operations against mountain and forest fires in the Republic of Bulgaria.
It makes an analysis of the conditions under which it is used, on the basis of numerous publications
about theoretical and experimental studies, including ones aimed at increasing the efficiency of using
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helicopters with other external hanging firefighting systems. The preparation and conduct of flying
experiments with a Bambi bucket system have been made. They take into account the specifics of this
system, the characteristics of the firefighting methods used in the Republic of Bulgaria, and the of
country specific external factors. On the basis of the results of these studies, and by taking into
consideration the flight safety requirements, recommendations have been made to improve the
effectiveness of using a Bambi bucket firefighting system in Bulgaria.

B4.6. Ambarev, K., Taneva, S. Penchev, S. Study of the thermal behavior of disc brake of a
passenger car, 12th International Scientific Conference “TechSys 2023 — Engineering, Technologies
and Systems, Plovdiv, Bulgaria, Volume 3078, Issue 1, Article number 050001, AIP Conference
Proceedings, https://doi.org/10.1063/5.0209132.

The disc brake assembly is the main unit of the braking system. In most modern passenger
cars, disc brake assemblies with ventilated discs are most often used. Heat transfer in the disc brake,
which affects not only the braking properties of the vehicle but also its stability, handling, and
suspension vibrations. The temperature distribution of disk brake parts is presented in this paper, and
for this aim, three-dimensional geometric models of the front ventilated brake disc and disc-pads are
made by the SolidWorks software. The values of the necessary parameters for carrying out a thermal
analysis have been previously determined. The Simulation - Thermal module is used to perform
steady-state and transient analysis of the disc brake. To validate the obtained results, an experimental
measurement of the disc temperature at the end of the braking process is carried out when the car is
moving at an initial speed of 80 km/h. The temperature is measured non-contact. An infrared
thermograph is used. The temperature distribution results obtained using transient thermal analysis of
both the disc and the brake disc-pads have comparable values to those obtained from the experiment.
The three-dimensional plot from the numerical thermal steady-state analysis of the brake disc shows
that as the initial braking speed increases, the temperature of the disc also increases. The change in
ambient temperature has no significant effect on the change in disc temperature. The performed
experimental test and the obtained results can be used to refine the methodology and conditions of the
numerical experiment and are the basis for the further development of computational models.

B4.7. S. Taneva, S., Penchev, S., Ambarev, K. Stiffness analysis of the rubber bushings of
MacPherson and Double Wishbone Suspensions, Environment. Technology. Resources., 15th
International Scientific and Practical Conference, Rezekne, Latvia, volume I, pp. 358-363, online
ISSN 2256-070X, https://doi.org/10.17770/etr2024vol1.7993.

The rubber bushings (vibro-isolators) are important components of automotive suspensions.
These bushings play an important role in reducing noise and vibrations, enhancing ride comfort, and
ensuring smooth vehicle motion. Therefore, investigating their elastic characteristics (stiffnesses) is
of significant interest. This article presents theoretical and experimental studies and the results of a
force/torque analysis conducted on rubber bushings used in MacPherson and double wishbone front
independent suspensions were presented. To achieve this aim, three-dimensional geometric models of
the rubber bushings were created using the SolidWorks software, employing two types of passenger
cars as prototypes. The force/torque results were determined through Finite Element Method (FEM),
through non-linear SolidWorks Simulation analysis. The elastic properties of the rubber bushings
were estimated using Mooney-Rivlin material model with five constants, as previously the hardness
of the bushings was measured using a Shore A Durometer tester. The radial force for all bushings was
experimentally measured. The obtained simulation and experimental results were compared and a
very good agreement is observed. The obtained analytical, numerical and experimental radial
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stiffness results was comparison and it was found that for determining the stiffness of bushings with
complex geometries, the FEA method is preferred.

B4.7. Taneva, S., Penchev, S., Ambarev, K. Mechanical behavior and stiffness of a
polyurethane bushing of a passenger car suspension, Environment. Technology. Resources., 15th
International Scientific and Practical Conference, Rezekne, Latvia, volume I, pp. 364-367, online
ISSN 2256-070X, https://doi.org/10.17770/etr2024vol1.7996.

Polyurethane bushings, in particular, contribute to improved vehicle handling, exhibiting
lower moments of inertia and greater strength under increased loads. However, this enhancement in
performance may come at the expense of reduced ride comfort. This paper presents theoretical and
experimental studies. Results of a study on the mechanical characteristics of polyurethane material
were presented and the stiffness of bushings made from the same material, specifically in the context
of the MacPherson front independent suspension was determined. To achieve this, mechanical
uniaxial tension tests were conducted on polyurethane specimens, obtaining stress-strain curves.
Additionally, a three-dimensional geometric model of the polyurethane bushing was created using the
SolidWorks software. The work presents the results of bushing stiffnesses obtained through nonlinear
Finite Element Analysis (FEA). The experimental stress-strain curve served as the basic for
determining the necessary parameters for simulation. The five constants of the hyperelastic Mooney-
Rivlin model were determined by curve fitting. The material hardness for the specimen and the
bushing was 80 on the Shore A scale and was measured with a Shore A Durometer tester.
Experimental determination of radial stiffness of the polyurethane bushing was also performed. The
results for the radial stiffness of the polyurethane bushing obtained through FEA closely the
experimentally obtained results.

B4.8. S. Taneva, S., Penchev, S., Ambarev, K. Stiffness analysis of the rubber bushings of
MacPherson and Double Wishbone Suspensions, Environment. Technology. Resources., 15th
International Scientific and Practical Conference, Rezekne, Latvia, volume I, pp. 358-363, online
ISSN 2256-070X, https://doi.org/10.17770/etr2024vol1.7993.

The rubber bushings (vibro-isolators) are important components of automotive suspensions.
These bushings play an important role in reducing noise and vibrations, enhancing ride comfort, and
ensuring smooth vehicle motion. Therefore, investigating their elastic characteristics (stiffnesses) is
of significant interest. This article presents theoretical and experimental studies and the results of a
force/torque analysis conducted on rubber bushings used in MacPherson and double wishbone front
independent suspensions were presented. To achieve this aim, three-dimensional geometric models of
the rubber bushings were created using the SolidWorks software, employing two types of passenger
cars as prototypes. The force/torque results were determined through Finite Element Method (FEM),
through non-linear SolidWorks Simulation analysis. The elastic properties of the rubber bushings
were estimated using Mooney-Rivlin material model with five constants, as previously the hardness
of the bushings was measured using a Shore A Durometer tester. The radial force for all bushings was
experimentally measured. The obtained simulation and experimental results were compared and a
very good agreement is observed. The obtained analytical, numerical and experimental radial
stiffness results were compared and it was found that for determining the stiffness of bushings with
complex geometries, the FEA method is preferred.

B4.9. Taneva, S., Ambarev, K., Penchev, S. Strength and frequency analysis of the lower arm
of a Double Wishbone Suspension of a passenger car, Environment. Technology. Resources., 15th
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International Scientific and Practical Conference, Rezekne, Latvia, volume I, pp. 352-357, online
ISSN 2256-070X, https://doi.org/10.17770/etr2024vol1.7991.

One of the main elements of the suspension system is the lower control arm, which serves to
transmit horizontal forces from the wheels to the chassis, while also defining the nature of the wheel
movements relative to the chassis and the road surface. The implementation of guiding, elastic, and
damping devices requires a comprehensive modelling of the vehicle's motion during the design stage.
This paper presents results from static strength analysis and frequency analysis of the lower control
arm of an independent front double-wishbone suspension of a passenger car. The elastic
characteristics of the rubber bushings obtained in [B4.8] were used to perform the analyses. For this
purpose, a three-dimensional geometric model of the lower control arm was created, using a
passenger car as a prototype. The loads under various operating conditions necessary for conducting
static analysis were determined. The Finite Element Analysis (FEA) was employed using the
Simulation module of the SolidWorks software to solve the problem. Stresses, displacements, natural
frequencies, and modes of the control arm were determined. The natural frequencies of the lower
control arm have also been determined experimentally. The obtained simulation and experimental
results were compared and a very good agreement is observed. The developed lower arm model,
along with the study methodology and results, can be used for various types of analysis, for example
topology optimization and fatigue assessment.

B4.10. Taneva, S., Ambarev, K., Penchev, S., Atanasov, H. Frequency Analysis of an Arm of
Macpherson Suspension on a Passenger Car, Environment. Technology. Resources., 14th
International Scientific and Practical Conference, Rezekne, Latvia, vol.3, pp. 252-256, Online ISSN
2256-070X, https://doi.org/10.17770/etr2023vol3.7277.

The smoothness, ride comfort, safety and handling of the car depends on the manner of
suspension design and its corresponding details. One of main functions of the arm and the rubber
bushings mounted on it is to reduce the vibrations and the noise. This article presents the results of a
frequency analysis of an arm of the MacPherson front independent suspension. For this purpose,
three-dimensional geometric models of the arm and rubber bushings are created via finite element
analysis (FEA) and software SolidWorks, using a passenger car as a prototype. A methodology is
presented and the elastic characteristics of rubber bushings (axial, radial and torsional stiffnesses)
were determined through analytical dependences and FEA. The obtained results of the bushings
stiffnesses had been used for the numerically calculated of the natural frequencies and mode shapes
of the arm. The main goal of the experimental study was to determine the natural frequencies of the
arm. The measurement system used is also shortly described. An experimental frequency analysis
was performed to validate the FEA model developed of a front arm of a MacPherson type suspension.
The results obtained by FEA are close to the results obtained experimentally.

I11. SUMMARIES OF THE SCIENTIFIC WORKS, BEYOND THOSE INCLUDED IN
THE EQUIVALENT OF THE HABILITATION THESIS

The publications submitted to the competition refer to indicators:

* Group I'7. Scientific publications in journals that are refereed and indexed in world-known
databases of scientific information;

* Group I'8. Scientific publications in non-refereed peer-reviewed journals or in edited
collective works.
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I'7.1. Boboulos, M., Purvis, M.R.1., Penchev, S. Fuel model development for the Greek East-
Mediterranean forest litter layer, Fire and Materials, 37(8), 2013, pp. 597-611, ISSN 0308-0501,
DOI: 10.1002/fam.2159

In order to develop fuel models used as input in wildland fire propagation models, it is
necessary to determine relevant vegetation properties concerned with the prediction of the
combustion process. This research considers property measurements of two biomass species, namely
Pinus halepensis and Pinus brutia. Both species are commonly found in Greece and other Eastern
Mediterranean countries. The physical application of the biomass properties relates to the structure of
pine forest litter. Measurements have been recorded of the characteristics of the litter layer in situ,
and common fuel properties have been determined in the laboratory using samples of the two litter
species. In addition, DTA, TG and DTG analysis were performed of the two litter species. The results
of the measurements are presented in a format suitable for input in fire propagation models.
Comparisons of data have been made with those from other literature sources.

I'8.1. Penchev, S., Panayotov, H., Seyzinski, D., Todorov, B., Wind tunnel study of
aerodynamic characteristics of mini UAV with various aerodynamic schemes, Proceedings of Youth
forum "Science, Technology, Innovation, Business" 2021, 25 — 26 November 2021, Plovdiv,
Bulgaria, pp. 89-92, ISSN 2367-8569

The article presents the results of experimental studies conducted in a wind tunnel of mini
UAV models. The research was carried out at low speeds and Reynolds numbers. For this purpose,
based on an analysis of the aerodynamic schemes (AS) and geometric characteristics of 27 mini
unmanned aircraft, four models were determined. The SolidWorks software was used to design the
3D parts and they were subsequently manufactured using FDM - 3D printing technology. An idea
was adopted to unify the method of attaching the models of different AS and a supporting system
(holder), which is mounted to the aerodynamic balance, was manufactured,. The test models are
attached to this element. Aerodynamic characteristics of four aerodynamic schemes with different
configurations of the horizontal planes and wing geometry were determined. The results can be used
to define the reliability of data on the aerodynamic characteristics of the aircraft, obtained with
software products based on empirical relationships, vortex methods, CFD methods, etc. They can also
be useful in the process of solving a number of tasks in the aerodynamic design of small UAVs.

I'8.2. Penchev, S., Bakalova, S., Dimitrov, P. Methodology for determination of wall
interference effects for open jet wind tunnel, Proceedings of Youth forum "Science, Technology,
Innovation, Business" 2021, 25 — 26 November 2021, Plovdiv, Bulgaria, pp. 85-88, ISSN 2367-8569

The article examines the phenomena that occur when studying a model in a wind tunnel
(TWT) and the influence of the limited dimensions of the work section on the results obtained. When
using the results of these studies, one must take into account the differences with the real flow around
the object of study and the corrections that need to be made to the experimental data. A classification
of corrections to the experimental results is presented - with an “"empty" work section, from the
influence of the boundaries and the initial turbulence level of the flow. The main methods for
obtaining corrections to the flow parameters and aerodynamic characteristics are described. A
methodology is proposed for establishing the values of these corrections when conducting
experimental studies in a open jet wind tunnel with, which is based on the use of CFD methods. The
development is useful for supplementing and enriching the methodological support of the
aerodynamic complex ULAK — 1.



I'8.3. Medarov, K., Panayotov, H., Penchev, S. Aerodynamic investigation of an unmanned
aircraft for atmosphere quality monitoring, Proceedings of Youth forum "Science, Technology,
Innovation, Business" 2021, 25 — 26 November 2021, Plovdiv, Bulgaria, pp. 80-84, ISSN 2367-8569

The paper is focused on aerodynamics investigation of an unmanned aircraft for atmosphere
quality monitoring. In many developed cities there are problems with the quality of atmosphere air
and mainly the particulate matter density. Hence the problem of precise determination of air pollution
profile in the urban areas via unmanned aircraft arises. The flight endurance and range or flight is
strictly determined by the aerodynamics qualities of the aircraft. In the given investigation
aerodynamics properties of the aircraft are examined via CFD simulations and experiment. The
results are compared and analysed.

I'8.4. Lishev, S., Penchev, S., Pavlova, P., Spasov, G. Modernization and upgrade of “ULAK-
1” wind tunnel using LabView, Scientific Works of the Union of Scientists in Bulgaria - Plovdiv.
Series C. Technics and Technologies. Vol. XVIII, pp. 12-15, Plovdiv, 2020, ISSN 1311 -9419 (Print);
ISSN 2534-9384 (Online)

The article describes the modernization of the ULAK-1 wind tunnel. For this purpose, the
LabView software environment and the hardware components of the National Instruments Company
were used. A two-coordinate stand was added to the existing installation for positioning a space-
shaped five-hole probe connected to five 24PC differential pressure sensors. The measuring and
control part is based on a personal computer with NI cDAQ - 9174, NI 9237, NI USB — 6211
modules. They determine the static and total pressure, velocity, pitch and yaw angles. A specialized
program in the LabView environment is implemented, which controls the used data acquisition
modules and processes the measurement results

I'8.5. Panayotov, H., Penchev, S. Determination of propeller characteristics for multirotor
drone design, JOURNAL of the Technical University at Plovdiv. Fundamental Sciences and
Applications, Vol. 23, 2017, pp 155-160, ISSN 1310-8271

A methodology for determination of multirotor drone propeller characteristics when tested in
wind tunnel is described. There is a specially developed propeller test bed, mounted in the open test
area that allows orientation of the axis of the propeller at arbitrary inclination towards the vector of
undisturbed velocity flow. The test bed is designed so that at a certain flow velocity, rotational speed
and angle of attack of the propeller the measured properties are: propeller thrust, power and
efficiency. A special formula with correction coefficients is derived to calculate propeller thrust and
power at different flight modes. The calculated theoretical results are compared with experimental
data and thorough analysis is carried out.

I'8.6. Todorov, B., Penchev, S., Seyzinski, D. Experimental study of models of mini UAVs in
wind tunnel, Proceedings of BulTrans — 2016, 14 — 16 September, 2016, Sozopol, Bulgaria, pp. 46-
49, ISSN 1313-955X

The selection of an aerodynamic scheme is one of the most current tasks of the aerodynamic
design of any aircraft (UA), including unmanned aerial vehicles (UAVSs). The publication presents a
methodology for experimental determination of integral aerodynamic characteristics of mini
unmanned aircraft with different aerodynamic schemes (AS). The methodology takes into account the
features of the ULAK-1 wind tunnel. The requirements for test models, the technology of their
manufacture (3D printing), as well as the preparation and conduct of aerodynamic experiments are



presented. The aerodynamic characteristics of six different model configurations, which were
manufactured in two AS - with a IT-shaped tailplane and with a V-shaped tailplane, were studied. An
analysis of the results of the conducted studies was performed. Taking into account the experimental
data, corrections can be determined to precise the values obtained with the Tornado software product
and increase their reliability with respect to the influence of friction forces and the UAV body.

I'8.7. Penchev, S., Andreev, A. Study of the aerodynamic characteristics of a wing with a
wing — grid, Proceedings of V national scientific conference of student, Ph.D. students and young
scientists 2013, pp.263-268, Plovdiv, Bulgaria, ISSN 1314-9547.

Wingtip devices of the “wing-grid” type were developed and patented in 1996. According to
the invention, part of the wing span is replaced by at least two parallel, staggered wing surfaces. The
publication presents the results of a comparative study of the aerodynamic characteristics of three
wings with a rectangular shape in plan and a different number of wing-grid elements. For this purpose
CFD methods were used. The SolidWorks FlowSimulation software was used to develop model of
the flow and simulation studies were conducted at a flow speed of 25 m/s. An analysis of the obtained
results for the integral and distributed aerodynamic characteristics was made. The lift to drag ratio
was used as the main criterion for comparison. It was established that the presence of the wing grid as
an element at the end of the wing has a favorable effect on its lift. At the same time, this structural
change leads to an increase in span ratio (with the same wing plan areas) and an increase in
aerodynamic drag.

I'8.8. Penchev, S., Todorov, B., Strength study of the engine frame for an ultralight aircraft.
Proceedings of V national scientific conference of student, Ph.D. students and young scientists 2013,
pp.286-291, Plovdiv, Bulgaria, ISSN 1314-9547.

The publication presents the requirements and main load cases for engine frames for piston
aircraft engines in accordance with the EASA airworthiness standards. A strength calculation of an
engine frame for an ultralight aircraft was performed using the finite element method (FEM). The
three-dimensional model was built in the SolidWorks software environment and represents a welded
bar structure with two longitudinal beams and plates. The verification strength calculation was
performed in the SolidWorks Simulation environment and solid (three-dimensional) finite elements
were used to discretize the structural elements. Four load cases of the structure were considered. All
loads are applied at the center of mass of the engine using the tool remote load/mass. The results
show that the equivalent stresses are smaller than the limit stresses. It is recommended to use a
combination of beam and bar finite elements to better describe the stress and deformation states of the
structure.

I'8.9. Penchev, S., Marchev, A. Study of aerodynamic characteristics of raked wingtips,
Proceedings of BulTrans — 2010, 24 — 26 September, 2010, Sozopol, Bulgaria, pp. 317-320, ISSN
1313-955X

The results of a comparative study of the aerodynamic characteristics of three planar wings
with different shapes in the plan view of the tips are presented. For this purpose, computational
aerodynamics methods (CFD) were used. The raked wingtips wing is a plane wing with an increased
sweep angle along the leading edge of the end sections. Simulations of the flow around three wings
with different configurations of the tips were performed - trapezoidal, with a triangular shape and a
wing with rounded tips. As a result of the calculations, aerodynamic characteristics were determined



for five values of the angle of attack in the range from 0° to 10° and a velocity of the undisturbed
airflow of 25 m/s. The velocity field in the wake region is presented, as well as a quantitative
assessment - the dimensions of the tip vortex core and its position. For the second configuration, the
tip vortex is furthermost from the plane of symmetry, which is one of the reasons for obtaining a
higher lift-to-drag ratio. An analysis of the results obtained for the integral and distributed
aerodynamic characteristics was made. The analysis of the three configurations revealed that
changing the shape in terms of the edges has a beneficial effect on the aerodynamic characteristics of
the wing. An increase in the lift-to-drag ratio and lift slope is observed. Studies related to determining
the influence of the sweep and span at the edges of the wing will allow determining the most effective
shape of this type of wingtip devices for improving the aerodynamic characteristics.

I'8.10. Panayotov, H., Penchev, S., Bogkov, A., Zafirov, D. Wind tunnel investigation of
ducted fan performance, Proceedings of BulTrans — 2010, 24 — 26 September, 2010, Sozopol,
Bulgaria, pp. 317-320, ISSN 1313-955X

Electrically driven ducted fans are non-traditional propulsion units, which, compared to
conventional propellers under the same conditions, have smaller dimensions and a higher efficiency.
The article presents the results of the research on a ducted fan in the wind tunnel of TU-Sofia,
Plovdiv branch. For this purpose, a test rig was designed and manufactured, which is located in the
test section of the wind tunnel. The drag force is measured using two strain gauges, which have been
previously calibrated. The research and processing of the results was carried out using an original
methodology and test program. The change in drag force from the fan rotation frequency and flight
speed is presented. The data from the research can be used to determine the flight performance of
aircraft with ducted fan, as well as to identify the aerodynamic characteristics. The feasibility of using
the propulsion unit for an joined wing UAV has been assessed.

I'8.11. Seyzinski, D., Asenov, S., Penchev, S. Information systems for integral logistical
assuring of aviation technics, Machines Technologies Materials, Issue 8-9, pp. 49-52, 2008, ISSN
1313 - 0226

The basic requirements established for the Life Cycle attendance information system of
aircrafts are presented in current paper. The pursuit is to find the most rational approach when the
tacks of aviation maintenance and overhaul have been decided. The analysis of problems and
requirements for information system are made and the conclusions and propositions for
implementation in Bulgarian civil and military aviation are established.

I'8.12. Penchev, S. Determination of the wing aerodynamic characteristics using flowfield
calculations, Proceedings of XIV International scientific conference "TRANS & MOTAUTO'07", pp.
96-98, Ruse, Bulgaria, 2007, ISBN 954-9322-05-

This report represents theoretical relationships for determination of aerodynamic
characteristics of wing using flowfield variables distribution in wake. There are based on momentum
balance equations and control volume representation of flow around the wig and the aerodynamic
forces are evaluated by integrals over a crossflow plane at an arbitrary distance behind the wing. The
main purpose is examination of possibilities for evaluations of lift and drag in CFD applications with
structured and unstructured grids. Finally results from numerical calculations for planar wing are
conducted and flow parameters distribution in wake is shown.



I'8.13. Nikolov, V., Malinov, D., Penchev, S., Ambarev, K. gas-dynamic calculation of
turbojet engines with interactive program system, SENS 2007 Third Scientific Conference with
International Participation SPACE, ECOLOGY, NANOTECHOLOGY, SAFETY, Varna, pp. 446-
451, 2007, ISSN 1313-3888

The object of the present work is an interactive program system for gas-dynamic calculations
of turbojet engines, created in Matlab environment. The system provides opportunities for
coordination of the one-shaft and two-shaft parameters of turbojet engines, and for gas-dynamic
calculations of the basic elements of these engines.

I'8.14. Asenov, S., Sejzinski, D., Zagorski, N., Penchev, S. Analysis of flight safety level for
second and third generation fighter aircrafts of bulgarian airforce, SENS 2007 Third Scientific
Conference with International Participation SPACE, ECOLOGY, NANOTECHOLOGY, SAFETY,
Varna, pp. 452-456, 2007, ISSN 1313-388

A comparative analysis of flight safety level for fighter-planes MiG-21 and MiG-23 is
presented and the results are used as basic criterion for decision making of aircrafts’ fate and future
operation. The analysis is made using the statistical data for both aircrafts during the period from
1972 to 2005. Due to certain circumstances, the results based only on incident data are presented.

I'8.15. Penchev, S., Seyzinski, D., Stanchev, J. Modeling the flow in test section of wind
tunnel UT - 1, JOURNAL of the Technical University at Plovdiv. Fundamental Sciences and
Applications, Vol. 13(8), pp. 82-86, Plovdiv, 2006, ISSN 1310-8271

Flow modeling in test section of wind tunnel with and without a test model is presented. The
methods of numerical aerodynamics are employed for calculation of characteristics. Flow is modeled
as three — dimensional, stationary and viscous, and the turbulent processes are also prescribed.
Experimentally derived boundary conditions are used in model. Numerical solution is based on finite
volume method. The results are compared with available data for velocity field of wind tunnel test
section.

I'8.16. Seyzinski. D., Kolibarov, D., Penchev, S. Mathematical model of the aircraft trajectory
with avoidance of singular points in speed and angles, Proceedings of anniversary scientific session,
20-21 April 2006, Air force Academy “G. Benkovski”, D. Mitropolia, Bulgaria, vol. 1, pp. 86-90,
2005, ISBN 954-713-079-1.

The general mathematical model of the spatial motion of the aircraft is a model of a system of
material points, taking into account the elasticity of the structure, the change in mass over time and a
number of other factors affecting the aerodynamic forces and moments. The publication proposes a
system of equations, ensuring the study of any flight modes and excluding the presence of singular
points in terms of speed and inclination angles of the trajectory and path. The model is composed of
equations of motion of the aircraft's center of mass, including projections of the absolute acceleration
vector and the ground velocity vector in the moving ground coordinate system. The proposed model
of trajectory motion of the aircraft's center of mass uniquely determines the angles of the path and
inclination of the trajectory. The algorithm for their calculation provides for bypassing the singular
points in terms of flight speed and inclination angle of the trajectory.

I'8.17. Seyzinski. D., Kolibarov, D., Penchev, S. Evaluation of the effectiveness of combat
maneuvering when attacking a ground target, Proceedings of anniversary scientific session, 20-21



April 2006, Air force Academy “G. Benkovski”, D. Mitropolia, Bulgaria, vol. 1, pp. 252-258, 2005,
ISBN 954-713-079-1.

An indicator of the effectiveness of hitting the target is the probability of hitting, which
depends on two groups of factors: the dispersion of the means of hitting and their striking effect. The
publication describes a model for calculating the probability of hitting, which allows analyzing the
relationship between the effectiveness of hitting the target, on the one hand, and the characteristics of
stability and controllability and the psychophysical properties of the pilot, on the other. The various
types of errors that occur as a deviation from the target when firing with impact means of hitting at
ground objects are described. Dependence is derived for the probability of hitting the target with a
group of impact means of hitting.

I'8.18. Penchev, S. Research of the characteristics of the flow in the work section of the wind
tunnel UT — 1, Scientific journal “Mechanics of machines” year XIV, No.1, 2006, vol. 62, pp. 9-12,
ISSN 0861-9727.

The results obtained from testing models in a wind tunnel are brought to the real object in
accordance with the theory of similarity. In this regard, it is necessary to obtain some characteristics
of the flow in the working part of the wind tunnel. In the report has been shown the results from the
conducted research work of the air flow in the work section of the wind tunnel UT — 1. It is part of
equipment of the aerodynamic laboratory of the Technical University — Sofia, branch Plovdiv. Under
the conducted experiments has been found the distribution of the local coefficients of flow velocity
and the degree of turbulence. The research works has been conducted by the use of constant-
temperature anemometer (DISA). The critical Reynolds number has also been determined by means
of exploring the variation of the of drag force coefficient of a sphere under various speeds values.

I'8.19. Seyzinski, D., Asenov, S., Yordanov, P., Penchev, S. Settings for operation of turbine
engines according to technical condition,

The necessary conditions for implementing the strategy for technical maintenance and repair
by condition with parameter control arise, in general, from the conditions for ensuring flight safety,
combat readiness (for combat aviation) or flight regularity (for civil aviation) and the economic
efficiency of operation. The implementation of the strategy for technical maintenance and repair of
aviation GTDs by condition requires the use of a system for managing their technical safety. This
system includes the following subsystems: for parametric control and diagnostics; for collecting and
processing data on failures and malfunctions; for searching and eliminating malfunctions; for
controlling the consumption of the resource and the characteristics of strength and reliability; for
information provision of the technical operation process. The system for parametric control and
diagnostics of the engine is designed to assess its technical condition during operation, to detect and
prevent failures in flight. The publication presents the tasks of this system and the conditions for its
effectiveness. The units included in the scope and for an aviation base are determined.

I'8.20. Bachev, V., Penchev, S., Rachev, R. Ecological bullet for smoothbore rifle,
Proceedings of anniversary scientific session “120 years of Unification day”, 21-22 April 2005, Air
force Academy “G. Benkovski”, D. Mitropolia, Bulgaria, vol. 1, pp. 205-210, 2005, ISBN 954-713-
071-4.

The publication presents the design of a developed ecological bullet, consisting of a plastic
container and two steel balls. The specific features of this design are presented in detail to meet the



requirements for shooting. Results of an experimental study of a large-scale model in a wind tunnel
are presented. The center of aerodynamic resistance is determined. A three-dimensional computer
model is created in the SolidWorks software environment. The mass and inertial characteristics of the
bullet are determined. These results are compared with experimental data on the position of the center
of air resistance and the final shape of the bullet is specified. The suitability of the design is
confirmed by polygon tests and shooting in real hunting conditions.

I'8.21. Penchev, S., Panayotov, H., Zafirov, D., Stoyanov, P. Automated system for
management of aerodynamic experiment and data analysis, Proceedings of XII International scientific
conference "TRANS & MOTAUTO'05", pp. 285-287, Veliko Tarnovo, Bulgaria, 2005, ISBN 954-
9322-05-X

In the present paper the development of an automated system of aerodynamic experiments and
data analysis is presented. An overview of the system’s structural scheme is carried out as well as of
its main components. The hardware and the software of the system are described. Finally results from
a conducted wind tunnel test are given.

I'8.22. Penchev, S., Seyzinski, D. System for studying the vortex wake of the wing in a wind
tunnel ULAK-1, Proceedings of anniversary scientific session 90 years of aviation education in
Bulgaria, 22-23 April 2004, Air force Academy “G. Benkovski”, D. Mitropolia, Bulgaria, vol. 1,
pp. 127-133, 2004, , ISBN 954-713-068-4.

The publication presents the main elements of the developed laboratory setup for studying the
vortex wake for an object located in the working part of the wind tunnel of the aerodynamics
laboratory of the Technical University of Sofia, Plovdiv branch. As part of the system, a coordinate
stand has been designed and manufactured for moving and positioning a thermoanemomety sensor in
a plane perpendicular to the undisturbed flow. The movement is carried out with a DC servo drive,
providing different profiles and speeds of movement. The system also includes modules for collecting
information (DAQ), and the available equipment from the aerodynamic complex ULAK - 1 is also
integrated into it. Methods for performing measurements, processing information and calculating
aerodynamic characteristics are presented. This system increases the possibilities for experimental
research in the wind tunnel.

I'8.23. Penchev, S. Determination of the wing aerodynamic forces in wake, Proceedings of
International scientific conference "TRANS & MOTAUTO'04", pp. 21-23, Plovdiv, Bulgaria, 2004,
ISBN 954-9322-05-X

This report represents an approach for experimental determination of lift and drag in wind
tunnel. Using the momentum balance equations and control volume representation of the flow around
the wing, the aerodynamic forces are evaluated by integrals over a crossflow plane at an arbitrary
distance behind the wing. The drag is decomposed into tree components — induced, profile and wave
drag and is shown its relation with streamwise vorticity, variation of entropy and stagnation enthalpy.
This decomposition of the components of drag is useful in formulating techniques for accurately
evaluating drag using experimental data and computational fluid dynamics (CFD) calculations. The
evaluations of induced drag in CFD applications with unstructured grid are also shown. Finally result
from numerical discretization and programming implementation of lift and induced drag evaluated in
wake behind an elliptically loaded wing are presented and the influence of different grids is
investigated.



I'8.24. Penchev, S. Determining the optimal span loading of a nonplanar wing XEMYC'2002
Proceedings of Hemus’2002, Military Academy “Georgi Racovski” - Sofia, pp. 237-244, 2003,
ISSN 1312-2916.

The publication describes a methodology for determining the wing loading of a system of
lifting surfaces, which consists of the following main steps: the wing geometry, the value of the lift
force and additional conditions are set; the minimum drag force and the corresponding wing loading
distribution are determined. The calculation of the aerodynamic forces is performed in a plane located
at a large distance behind the wing and perpendicular to the wake (Trefz plane). The wing system is
modeled in accordance with the lifting line theory for a potential incompressible flow. The wing
wake is parallel to the undisturbed flow. The method of discrete vortices is used and the continuous
vortex layer is replaced by IT-shaped vortex elements with constant intensity. The mathematical
relationships for determining the aerodynamic characteristics are presented. To calculate the optimal
wing loading, the Lagrange multiplier method is used to find the minimum value of the drag force
under given constraints — lift force and pitch moment. The problem is solved using software created
for this purpose. The publication presents. The results of several case calculations are presented. The
method has capabilities mainly related to determining the influence of the wing section’s dihedral on
the induced drag. The increase in the proportion of profile drag at high flight speeds requires careful
selection of the geometric parameters of the wing.

I'8.25. Geshev, D., Penchev, S., Savov, V., Chakarov, T., Subsonic wind tunnels in Bulgaria,
Proceedings of anniversary scientific session 110 years of aviation in Bulgaria, 25-26 April 2002, Air
force Academy “G. Benkovski”, D. Mitropolia, Bulgaria, vol. 2, pp. 277-288, 2002, ISBN 954-713-
057-9

Wind tunnels are expensive stationary facilities, with a practically unlimited service life of the
flow section, and the measuring, control and visualization equipment reflect the state of the art. The
publication describes the main areas of application of wind tunnels. The design of four experimental
facilities existing in Bulgaria is presented. The measuring equipment and the possibilities for carrying
out various types of research are described in detail. In conclusion, recommendations are made for
orientation towards conducting fundamental research and coordination of scientific programmes,
which would lead to cost reduction and opportunities for participation in international projects.

I'8.26. B. Kotov, S. Penchev, S. Taneva, Methodology for determining aerodynamic drag of
vehicle in wind tunnel, Youth forums “Science, Technology, Innovation, Business”, 2023 — spring,
Plovdiv, pp. 186-190, ISSN 2367-8569.

The paper proposes a methodology for determining aerodynamic drag of vehicle’s scaled
models when tested in low speed wind tunnel with an open test section. It is explained what air
resistance is and which parameter has the most significant influence on its magnitude. Methods for
determining aerodynamic drag of vehicle are described. The main types of wind tunnels used for the
experimental determination of aerodynamic forces are presented. A description of the ULAK-1 wind
tunnel has been made. The experimental results of aerodynamic drag coefficient of a vehicle’s scaled
model are presented. As a result of the study, the dependences of the change in air resistance, form
factor, coefficients of form as a function of the air flow velocity and the Reynolds number can be
obtained. The main disadvantages of the experimental setup are the small dimensions and,
accordingly, the low values of the model Reynolds number. The conducted test study shows that such



experiments are applicable for a qualitative assessment of changes in the design of the car, related to
the external shape and the use of aerodynamic elements.

I'8.27. Petrov, D., Penchev, S. Sequence of preliminary constructive calculation of the wind
generator with small output power, Scientific research of the union of scientists of Bulgaria —
Plovdiv, series C. Technics and technologies, vol. VII, pp. 41-47, Plovdiv, 2008, ISSN 1311-94109.

Model sequences of preliminary calculations of small wind generator at chosen needs of
electrical power are presented. On the basis of statistical data of wind conditions in a model locality
and needed energy, the needed electrical power, the average wind velocity, radius of propeller and
nominal rotating speed are determined. The sequence of blade design is presented. Some
characteristics of wind generator are presented.

I'8.28. Penchev, S., Bachev, V., Marinchev, M. Modeling the spread of fire in a vegetation
layer, Scientific journal “Mechanics of machines”, year XIIlI, No. 6, 2005, vol. 61, pp. 27-30, ISSN
0861-9727.

Forest fires are natural disasters that cause enormous ecological and economic damage, and in
many cases are also the causes of human casualties. The publication presents a physical model,
through which the parameters of a fire in a vegetation layer are determined. The model is non-
stationary, multidimensional, taking into account the turbulence of the air flow, gravitational forces
and without considering radiation heat exchange. The generation of thermal energy, fueling the fire,
is recreated by a simplified combustion process. It consists of the oxidation of volatile gases released
during the heating of the vegetation. At this stage, the humidity of the fuel is not taken into account.
Specialized CFD software is used for the calculations. The distribution of the flow parameters before
the occurrence of a fire is obtained at the first stage (steady flow condition). Then, ignition is initiated
and in an unsteady solution mode, the spread of the fire in the vegetation layer is studied. Results of
simulations of fire ignition and progression in the ground-level litter layer of a pine forest are
presented. The rate of speed of fire at a wind speed of 1 m/s and the temperature distribution in the
combustion area are determined.

I'8.29. Penchev, S., Seyzinski, D., Kolibarov, D. Modeling the growth and development of a
forest fire, Scientific journal “Mechanics of machines”, year X1V, No. 1, 2006, vol. 62, pp. 48-51,
ISSN 0861-9727.

The report presents an unsteady, multidimensional physical model for predicting the
development of a surface fire in vegetation fuel bed and fire behaviour characteristics. The process of
burning has been replaced of a heat source, which has been generated in the fire zone. The finite
volume method has been used for the numerical realization of the model. The conducted numerical
experiments concerning two dimensional areas and the characteristics of fire behaviour has been
defined according to one particular fire model and various wind speeds, and ground — surface
declination.



