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VJIK 629.7

O. 1. JleBueHnko, I'. A. Bipuenko

OLIHKA BIIVIMBY CXEMHU «'BUHT Y KIVIbII» HA 3JIITHI
XAPAKTEPUCTHUKMU JITAJTBHOI'O AITAPATA

Beryn

[ToBiTpsiHMI TPaHCTIOPT HUHI € HAWOLIBII IIBUJIKUM 3aCO00M MepecyBaH-
Hs. OHaK, HaNpuKiIaa, 301IbIIEHHS BJIBIYl KPEHCEepPChKOi MIBUAKOCTI MOJBOTY
JiTaka MiJBUIYE HOTO CEpeAHIO NMUISIXOBY MIBUAKICTH TiIbkH Ha 10-15%. Lle
MOSICHIOETBCS TUM, 1110 0araTo 4acy BUTPAva€ThCsl HAa TaKi PEKUMH K 3T, MO-
cajika, MaHEeBpyBaHHS Ha 3emutl Toilo. OCKUIBKH OCHOBHUM 00’€M TOBITPSHUX
nepeBe3eHb 3/1HCHI0eThes Ha BiAcTaHl Big 300 mo 1000 kM, To 37T 1 Tocaaka
Moxe 3aiimatu 10 50% TpUBAJIOCTI BCHOTO MOJIBLOTY. JIJisi BUPIIIIEHHS TaKO1 3a-
nadi Moke OyTH BUKOPHCTaHA MOJIEJNb JIiTaKa 3 TOBOPOTHHUMH TBUHTAMU Ha KiH-
1sx kpuia [1]. YV po6oTi mpoBeneHo aHaii3 MOJENi JIiTaka 3 MOBOPOTHUMHU TBU-
HTaMU Ha KiHUAX Kpuia. Le 3a0e3neuye moenHaHHs nepeBar BEpPTOJIbOTa, a ca-
M€ MOKJIUBICTh BEPTHKAIBHOTO 3JIbOTY i MOCAAKH, @ TAKOK 3aBUCAHHS Ha TIEB-
Hi{l BUCOTI B MOBITPI, 3 MepeBaraMu JiiTaka — HabaraTo OUIBIIO0 MIBUJIKICTIO Ta
JTATBHICTIO TIOJIBOTY [2]. OCHOBHOIO HEPO3B’SI3aHOI0 337a4Cl0 € 3a0e3TMeUCHHS
CTIHKOCTI Ta KEPOBAHOCTI CTBOPIOBAHOTO JIITAJLHOTO arapara MpH PeKuMi Ie-
pEXOAy BiJl BEPTUKAIHLHOTO MOJBOTY O TOPU3OHTAILHOTO 1 HABIIAKH.
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ITocTanoBka 3axaui

Po3paxyHKOBUM NUIIXOM BU3HAYUTH OCHOBHI acpOJAMHAMIUHI XapaKTepH-
CTHKH JITAJIBHOTO arapara MpH 37bOTi Ta MEPEX0jli B TOPU3OHTAIBHUNA TIOIT.
BuszHaunTu moTpiOHI TapaMeTpH CHIIOBOI YCTAHOBKH Ta MOPIBHATH PE3yJIbTaT
PO3paxyHKy IIPU CXEM1 «BUIbHHI TBUHT» Ta CXEM1 «TBUHT y KIJIBIII.

Pe3yabTaTu 10c/iIzKeHHS

Jl7is po3paxyHKy 3J1iTHA Maca JliTaka BEPTUKAIBHOTO 3JIbOTY Ta MOCAJKH
cknazae m, =1000KT. IToTyXHICTH cHIOBOi ycTaHOBKM N = =2x400kK.c. Ta-

KOX MPUIMAETHCS, IO TATa TBUHTA B KUIbI Aae 20% mnepeBaru Haj TIrok rBU-
HTa Ha PEeKMMaX 37bOTY Ta MOCAJIKH.

XapakTepuCTUKH TIEPEXITHOTO PEKUMY TIPH 3JIbOTI BUZHAYAIOTHCS B TIPO-
rpami MATLAB 7.2 3 BpaxyBaHHsIM BUXIAHUX JaHUX [1].

Po3paxoBaHo MOBXHHY AUTBHUII, HEOOXITHOI JJIA TEPEXOAy 3 PEKUMY
3JIbOTY B PEKUM FOPU30HTAIBLHOTO MOJILOTY 0€3 Habopy BUCOTH 3a (hOPMYJIOIO

2
L = —V”
T, AV, ) 1)
2
dt
HIBUAKICTE IEPEXIAHOTO PEXKUMY 3HAXOAUMO 32 (POpMYII0I0
- S'
V=V oo J1-py, siny —p, cosy —0,8V, 3 (2)

ne V,, — IWBHAKICTb P&KMMY TOPU30HTAIIBHOTO MOJIBOTY;
u,, =1/ K —Heo0XiHa NUIAX0BA TAr0030pOCHICTD;
K — aeponunamiuna sKicTh JiTaka BEPTHKAIBHOIO 3J15OTY Ta IOCAIKH;
 — KyT HaXWJIy BEKTOpa TATH TBUHTIB;
V, — IMIBUAKICTb IIOTOKY 32 TBUHTOM;
S — ruromma Kpuia, sska OMHBA€ETHCS IOTOKOM BiJl TBHHTA,;

S’ — mnoma KpuIa JiTAIPHOTO arapara.
3 piBHsHHSA (1) MOXe OyTH po3paxoBaHUM yac, 3a SKUW B1IOYBAETHCS PO3-
T'lH JIiTaKa B1J IIBUAKOCTI V; 10 IBHUIKOCTI V.
B pospaxyHkax BHUKOHY€TbCS YMOBa BHXOJY JITaJIbHOTO amapara B pe-
UM TOPU30HTAIBHOTO MONKOTY (3), KOJIM CyMa MPOEKIIHA Ha BICh y MiTHOMHOL
cunn Y 1 TATH TBUHTIB P, Oyzie piBHOIO 3JIITHIM Maci JiTaka:

Y. =P, +Y=myg. (3)

JIyist cucteMu «TBHHT B KUTBI» KOE(IIEHT KOPUCHOI il 1. 0e3 Bpaxy-
BaHHS BTPAT Ha KIHIIX PO3paxoBYeThes 3a Gpopmyinoro (4). KoedirieHT 1, gocs-
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ra€ MaKCUMaJIbHOTO 3HAY€HHsI IPU YMOBI BIJICYTHOCTI 3aTpaT €Heprii Ha po3TiH
MIOTOKY 32 TBUHTOM

MexaHIiKa

1 T
M= o o, T ()
14 28" 1,
A€ T, — TAra TBUHTA;
L, — HIBUJKICTh BUKJIMKaHAa TBUHTOM IIPH HAassBHOCTI KiJIbLIS;
v, — IIBUIKICT IIOTOKY.

B tabn. 1 HaBeneHO pe3yabTaT HAOIMKEHUX PO3PaXyHKIB KIHEMAaTHUHUX
1 aepoJIMHaMIYHUX XapaKTEPUCTUK JiTaka BEPTUKAIBHOIO 3JbOTY Ta IMOCA-
ku [4]. HaBeneHo pe3ynbTatu MpU pi3HUX KyTax aTakW, KyTaxX HaXWUIy BEKTOpa
TATU Ta MPU MIBUAKOCTI MOJBOTY BiJ HYJS O IEPEXOAY B PEKUM TOPU30HTAIb-
HOT'O TOJIbOTY.

Tabnuus

Pe3ynomamu nabnusicenux po3paxynkie KiHemMamuyHux i aepooOuHamMivHux
Xapakxmepucmux a1imaka 6epmuKaibHo20 31b0my ma nocaoxku

V,m/c| o° | y,° Cya C, m, Cyak Cu M,
0 0 90 0 0 0 0 0 0
10 8 8 | 0,523 | 0,034 | -0,048 | 0,6339 | 0,0412 | -0,0582
20 13 73 | 0,909 | 0,077 | -0,093 | 1,1018 | 0,0933 | -0,1127
30 16 55 | 1,145 | 0,129 | -0,106 | 1,3879 | 0,1564 | -0,1185
40 15 32 | 1,126 | 0,116 | -0,089 | 1,3648 | 0,1406 | -0,1079
50 8 0 0,791 | 0,040 | -0,064 | 0,9588 | 0,0485 | -0,0776
B tabmumi C,, C,, M, _KOCOIIEHTH MIAHOMHOI CHJIH, JIOOOBOTO OIOpY Ta M03-

JIOBKHBOIO MOMECHTY /ISl TPAMUIIHOI cXemu, C ., C,, M, — KOeillieHTH Mmia-

HOMHOI cuiii, T00OBOTO OMOPY Ta MO3J0BKHBOIO MOMEHTY Ul CXEMH I'BUHT y
KUIBIII.

3aKOoHM 3MIHU KOE(DILIEHTIB MIANOMHOI CHIIH, TOOOBOTO OMOPY 1 MO30B-
KHbOI'O MOMEHTY Ha BCIX €Talax 3JIbOTy A0 IIBHAKOCTI MEPEXITHOTO PEexHu-
My V_ HaBeneHi Ha puc. 1. — puc. 3. Ha KO)XHOMY PUCYHKY IOKa3aHO pe3yJib-

TaT JJIS IOPIBHSHHS IBOX BUOPAHUX CXEM.



50
Indpopmaniiini cucTeMu, MexaHikKa Ta KepyBaHHHA
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Puc. 1. 3akoH 3MiHM KOC]IITI€HTIB M IHOMHOT CHIIH:
Panl-c,="f (V), Pan2-c, =f (V)
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Puc. 2. 3akoH 3MiHU KOediIi€HTIB JIOOOBOTO OMOPY:
Panl-c,=f(V),Pan2-c, ="f(V)

3aJIe’)KHOCTI BEPTUKAIBHUX 1 TOPU3OHTAIBHUX CKJIAOBUX TATW FBUHTIB 1
MiIHOMHOI CUJIM MPUBEICH] Ha pucC. 4.
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Puc. 3. 3akoH 3MiHM KOC)IITI€HTIB M IHOMHOT CHIIH:
Panl-c,= f (V), Pan2-c, = f (V)
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Puc. 4. anexnicts P, Y, = f (V) Psin 1 — BinbHuit rBuHT,
Psin 2 — «TBUHT y KUTBITI»

Jlo MOMEHTY Ha0Opy MIBUAKOCTI MEPEX1THOIO MPOIECY ICHY€E HAIUIIOK
TATU, KWW HEOOXIMHWM IJIs TMOJAJIBIIOr0 PO3TOHY JliTaka 10 MaKCHUMalbHOT
IIBUJIKOCTI TOJIBOTY.
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Puc. 5. Banexuicts P, X, = f (V). Pan 1 — BinbHuii reusT,
Psan 2 — «rBUHTA B KUIBIII»
Ha puc. 5 npuBeneno rpadik 3ajekHOCTI JIOOOBOTO OMOPY Ta TATH IBUH-
Ta (PX - Xa) BiJl MBUAKOCTI. SIk 6GaumMo, 3 MpEJCTaBICHUX 3aKOHIB 3MIHHU Ki-

HEMAaTHYHHUX TapaMeTpiB Ta TATOBUX XapaKTEPUCTHUK, 3JIT JITAIHHOTO arapara
O1IBII BUT1AHO MPOBOJUTH 3 BUKOPUCTAHHSIM CXEMH I'BUHTA y KIJIBIII.

[Ipu BigOMII BETUYHMHI NPUPOCTY HAIIUIIKY TATH OyJIO 3HAHUAEHO Cepei-
HE TIPUCKOPEHHS |, TIPH 37IbOTI VISl IBOX BUIAJIKIB

gAP, .
m,g
[TizcTaBUBIIM MIBUAKICT TOPU3OHTAILHOTO MOJIBOTY, SIKY OYyJI0 3HAMIEHO

3 PIBHSIHHSA 2 Y PIBHSHHS 5, BIIITYKAEMO JOBXHHY TOPU30HTAIILHOI TIJISTHKH, HA
AK1M BIIOYBA€ETHCS NEPEXITHUN PEKUM 3IIbOTY:

2
— Vnep

nep Eé_j;;-'

cp -

Jlist cXemH BUIBHOTO 'BHHTA JIOBXHMHA po30iry craHoBuTh L, =282 M, a
JUTSL CXEeMH TBUHT Y KUIBII Lnep =239 M, 110 MOKAa3ye IepeBary BUKOPUCTAHHSA

OCTaHHBO1 CXEMHU JIJIsl BMEHIIIEHHS Yacy 37b0TY Ta MOCAJIKH.
[Tpu mocanii aiTanbHOTO amapara BiI0yBalOThCS AaHAJIOTTYHI MPOIIECH, ajle
B 3BOpOoTHOMY Topsnky [3]. OmgHak, 3MEHIIICHHS TMajuBa 3MEHIIYE HEOOXITHY
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TAT0030POEHICTB JIiITaKa 1 BIAMOBIAHO 3MEHIYE JTOBXKHUHY JIJISHKU MEPEXiTHOTO
pEXKUMY Ta Yacy, HEOOXiTHOTO ISl IIOCAIKH.

BucHoBok

PesynbpTaTu TUIBKM HAOJMIKEHO BIJIOOPAKAIOTH peajbHI aepoJaMHAMIYHI
nporecu. IIpote BoHN MOXYTh OyTH BUKOPHUCTaHI B MOAAIBIIOMY TPOEKTYBaHH1
JiTaneHOro anapara. OTpuMani KOe(illieHTH aepoAUHAMIYHUX CUJT JAI0Th MOX-
JUBICTh PO3paxyBaTH HEOOXITHI TATOBI XapaKTEPUCTHUKH JIITAIHHOTO amapara.
Pe3ynbrat po3paxyHKiB TATOBHUX XapaKTEPUCTHUK MOKa3ylOTh MEpeBaru BUKO-
PHUCTaHHSA CXEMHU TBUHT Y KUIbII, 110 JA€ MPUPICT MIAHOMHOT CHIIM OPIBHSHO 3
CXEMOI0 BUTHPHOTO TBHHTA. 30UIBIICHHS JTOOOBOTO OMOPY BIUIMBAE HE CYTTEBO
IPU MaJINX MIBUAKOCTSX, a CaMe B PEKUMI 37TbOTY.
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0. JI. JIemko, €.0. I'pedeHHIKOB

OCOBJIUBOCTI PO3PAXYHKY AEPOJJMHAMIUHUX TA JbOTHO-
TEXHIYHUX XAPAKTEPUCTUK BE3NIJIOTHOT'O JITAJBHOI'O
ATIAPATY MOJYJbHOI KOHCTPYKIII

Beryn

daxiBill TPOBIAHUX aBIAIIMHUX JIepKaB BBAXKAIOTh, 1[0 OCHAIIICHHS CIIe-
I11aJT1I30BaHUX BIJJOMCTB MPAKTUYHO BCIX PO3BMHEHHUX JIEpKaB HOBUMHU O€3ILIO-
THAMHU 3ac00aMH B JIaHUW Yac € OJHUM 3 HaWO1IbII MPIOPUTETHUX HATPSIMKIB
po3BUTKY aBiarii [1], [2].
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