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NMpobnemMbl BHeApeHUA TaMUHAPHON TEXHOJIOMMKn

JKCNnepnMeHTbl, CUCTEeMbI I/I3Mep9HMI7I

 OTpaboTKa KOHCTPYKLUUU U TEXHONOIMN, Ka4ecTBO
NOBEPXHOCTU, peLueHue npoodnem 3awmnTbl OT Nbaa U
HAaCeKOMbIX, CONnpsixeHne ¢ B3yIeTHO-NOCaA04YHOU
MexaHu3auueu

 HOemoHcTpauusa B peanbHbiX ycnoBusax Ha J1J1

« CepTudumkaums, akcnnyatauus, PEeMOHT, pe3epBbl
TONNMBA, CTOMMOCTb MOJIHOIO XXN3HEHHOro LuKna
nT.a.
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Single-Aisle Small Twin-Aisle Small Twin-Aisle
NASA ERA
Subsonic Transport
Concepts: Key Results g8

i

Designation T+W160-GTF OWN160-GTF T+W216-GTF HWB216-GTF
Block Fuel Burn -42.8% -45.3% -44.5% -45.3%
Noise -31dB -41.1 dB -25dB -51.9 dB
Emissions -85% -85% -81% -81%

Block Fuel Burn: Percent of block fuel burn relative to 2005 best in class. Noise: Cumulative EPNL below Stage 4.
Emissions: Landing and takeoff NOx (percent below CAEP 6).

Large Twin-Aisle Large Twin-Aisle Large Twin-Aisle Very Large Twin-Aisle  Very Large Twin-Aisle

T+W301-GTF MFN301 HWB301-GTF T+W400-GTF HWB400-GTF
-40.6% -47.1% -47.0% -46.2% -49.4%
-22 dB -34 dB -40.3 dB -22 dB -40.3 dB
-82% -81% -79% -81% -79%

GTF = geared turbofan. T+W = tube and wing. OWN = over-wing nacelle. HWB = hybrid-wing-body. MFN = midfuselage nacelle.

Regional jets and direct drive concepts omitted for clarity. Source: NASA and AW&ST
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Kpbino 1 (2013-2014)

OkcnepumenTt AAT T-128
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CyuwecTtByrowine camorsieTbl C BepXHUM pacnosfioXXeHnem
asuratenen VFW-614 , BE-200, HondaJet
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[MpoeKkTbl cCaMOSIeTOB C BEPXHUM pacnosioXeHuem
aBurateneu

Laminar Flow
Wing (HLFC)

"'
!
.....
at?
N

Improved Structural
Integration Notes:

Increased
Wing Span

Data g

with PrADO (IFL, TU-BS)

Engines not to scale.
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LOCEMECD MARTIN

Lockheed Martin
Hybrid Wing-Body Airlifter Concept
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ABUratenb;

- OTCYTCTBME OrpaHNYeHU Ha AuameTp U cTeneHb

ABYXKOHTYPHOCTU ABUratesrien ¢ COoTBeTCTBYHOLLUMU
AnBuaeHA4aMu B TONNIMBHOM 3(p(heKTUBHOCTU U LLUYMe;

i - 3KpaHMpPOBaHME KPLINIOM LIYMa OT BEHTUNATOPA;

- OTCYTCTBUE YCUJIeHUSA LUyMa NMPU OTKITOHEHUU

3aKpPbISIKOB;

- OTCYTCTBME pPa3pbIBOB MeXaHU3auuu nepenHen KPOMKMU;

- CHU)XKeHMe ONINHbI CTOeK Llaccu C COOTBETCTBYIOLLUM

BbIUrpbilUeM B Bece;

- CHWXKeHMe LUyMa OT LacCK 3a CHET YKOPOoUYeHus

OCHOBHbIX CTO€K.
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CpaBHeHVIe BeJINYNHbI conpoTuBIieHnAa Ans KfTacCU4YeCKON KOMMOHOBKU U
KOMIMOHOBKU C ABUratendmMmum Haa KpbiJiIOM

ACxe = +0,0035

CP: 1 -1 D90807-060504-030201 0 041 020304 05 0607 08 o 11 1 080807 060504030201 0 01 0= 0304050607 08

CxuHO = 0.0092 CxuHO = 0.0088
CxeonH = 0.0006 CxeonH = 0.0041
Cxnpogb = 0.0065 Cxnpoghb = 0.0065

PacyeTbl BBIITOJTHEHBI € TOMOLIBIO TPOrPAaMMBbI OCHOBAHHOJ Ha MeTOfie BSI3KO-HeBs3Koro B3aumopeiicteust BLWF, paspaboTranHoit
B.E Kosanessim u O.B. Kapacem. Bee pacuersl mpoBogyIich B yCTIOBUAX MTOTHOCTBIO TYPOY/IEHTHOTO IOTPAaHNYHOTO C/I0ST Ha
HOBepXHOCTM KpbUta. Ha moBepXHOCTAX Qro3esska ¥ TOHIOI JBUTaTe/Iell IOTPaHIYHbIN CJI0¥ OTCYTCTBOBa/L. ['OHIO/IBI
MOJIETMPOBA/IVICD T€TAMM C IIPOTOKOM.


nick
Машинописный текст
Расчеты выполнены с помощью программы основанной на методе вязко-невязкого взаимодействия BLWF, разработанной         В.Е Ковалевым и О.В. Карасем. Все расчеты проводились в условиях полностью турбулентного пограничного слоя на  поверхности крыла. На поверхностях фюзеляжа и гондол двигателей пограничный слой отсутствовал. Гондолы      моделировались телами с протоком.
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CpaBHeHVIe 00TeKkaHnA nccnegoBaHHbIX KOMMOHOBOK

ACxeosH = -0,0037

CP: 11 1 080807 0650604030201 0 0102030406060708 CP:-11 1 090807 0605040302010 0102030405060708

CxuHO = 0.0088 CxuHO = 0.0097
CxeonH = 0.0041 CxeosnH = 0.0004
Cxnpog = 0.0065 Cxnpog = 0.0063



QAED CENTRAL AEROHYDRODYNAMIC INSTITUTE N.A. PROFESSOR N.E.ZHUKOVSKY

KoMnoHoBKa ¢ AgBuratenamMmm Hag 3agHen KPOMKOM Kpbina
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Cxema “Hu3konnaH“ c ABuratenamMmm Hag KpbIsioMm

* EJIO BHelUHUX kKOHCONEN aBuratenemn ¢ Kpbiiom

« KopoTkue cTorku waccu (Bec 1 Lym), « 3aTpyaHeHHoe obcnyxmnBaHune
HeGombLUNEe BCTPOEHHbIE Tparbl, Slallaladiou

* Bo3aMoxHbl NpobnemMbl Ha BOMbLINX yrnax
yryudweHHasa NPpoxXoAUMOCTb
aTaku

* YMeHbLUEHNE Beca KpbliSia 3a cHeT . ManovccrenosaHHas KOHCTPYKLS,
Marion CTpesfioBUAHOCTU npobrembl pratrepa

* OKpaHMpoBaHWe LymMa Ha MECTHOCTY * YBeNIMYEeHHbIN pUCK pasrepmeTmnsaumnm rnpu
KPbIITOM 1 orO3enskem pasneTe fonaTok

* I_IPOCTOTa co3gaHusl ceMencTea . T_o6pa3Hoe onepeHne

* [Nukupyroinm MOMEHT Ha B3rneTe OT
asurartenen
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Kpbino 2 (2015)

Akcnepument AAOT T-128

Kpbino 2 (x ,=15°) Re=3mnH, @ = -2
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NMPOEKTUPOBAHUE KPbIJIA Ne3 vs KPbIJIA Ne2
LEJIN MPOEKTUPOBAHUA:

Kpbuio 2: S1p=115m2, A=10.65, n=3.67, y,,=15.03°
Kpbuio 3: S;p=115m2, A=10.65, n=3.67, y,,,=14.67°

1.000
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lpoekTpoBaHMe BbICOKOHECYLLUX npodunen

WSEP
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CpaBHeHue KpbinbeB 2 n 3, akcnepumeHT T-128

Experiment Experiment
WT T-128 Re=3miIn Free transition WT T-128 Re=3mlIn Fixed transition
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CpaBHeHuUe KpbinbeB 2 n 3, M=0.2

akcnepumMmeHT T-128 akcnepumeHT T-106

WING LSW-3
experiment T-106, M=0.2

Kpwiio 3, P=1 ara
—2—kpbLio 3, P=2 ara
—o—kpbuio 3, P=3 ara
—e—Kkpbuio 3, P=4 ata
Kpbiio 2, P=1 ara
—— Kpbio 2, P=2 ara
—o—KpbL1o 2, P=3 ara
—=— KpbL10 2, P=4 ara
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BbiBoAbI:

IIYM HA MECHOCTH IIPH COXPAHCHUC AIPOAUHAMUIECCKOI0 COBEPIICHCTBA

CnpoeKTHPOBAHO CBEPXKPUTHUYECKOE KPBHLIO C MPOTAKEHHBIMU JIAMUHAPHBIMHA
YY4aCTKAMH HA BePXHeil MOBEPXHOCTH KOHCOJbHOU YAaCTH KPbLIa

IIpoBeaeHbl IKCIIEPUMEHTAJIbHBIE UCCACI0BAHNA MO/IE/JIU PErHOHAJIBHOIO
caMoJI€Ta ¢ KpbLIoM MaJioil crpesioBuaHocTH B AJIT T-128. UcnibiTanus
MOATBEPANIN MPEMMYIIECTBA HOBOI'O KPbLIa 3 B a3pOAMHAMUYECKOM
Ka4YeCcTBEe U HeCYIUX XapaKTepuCTUKAX,

AKmax=~0.5 (cB.nmep.), ACymax ~(0.5
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3A
BHUMAHWE!





