55031 % 5 2 1 fin = zh 14 Vol. 31 No. 2
2016 4 2 H Journal of Aerospace Power Feb. 2016

XEHS :1000-8055(2016)02-0421-11 doi: 10. 13224/j. cnki. jasp. 2016. 02. 022

i 4% e BB B B R AT IR K45 1R CFD 5747

x W, BEE
(RS AL LR K% BFHHLIEIR S 112 R T A 90 % BT 210016)

i o B RS R A AR T T 3 A AT BT CFD Uy ik 23 ) X {0 e 3 Y A 3
il g B RATR S AT T BB 15 2 5 T 12 3l A SE AR S T3 A I E 3R 2 S LY 2 2 12 Bh ik
EMK R, S5 .3 F RANS(Reynolds averaged Navier-Stokes) #5371 1% H F 3k 2 % ¥ 3% 2 #r i) CFD
FREAUL Ty . O T 4R v R T3 Y T S L (] i 0E SR R B0y B 2 LU-SGS (lower upper symmetric Gauss
SeideD) J5 % » 3 32 | SPMD(single program multiple data) FEAT IR fe 5 - 5% F BT #5709 R A2 87 125 Al
WG R AT T AN R RATRAS T B9 0% e 32 < sl A5 PR B 70 A B UE T 57 CFD ik YA MR 13 T
ZA AT IRE T WS Re . 45 R R B RS TR 0% e 32K Xk B T AL 3 AT S o B I A T R AR e X
SR ORI S PO M BE Dy 2. SR A5URE JiE 3R 2 A A7 A8 B Sl T . S R L R e 3 AR Ay
P IR £ by ASHT T B AE D - ELLE AT A1 50/ I A0 %% g 38 3% - 3 TG 4z 1 4 A A7) A 2 B o L T HLBE 3 1Y

EER
X # . MiERE,: EEw RN Z2REMEMKE: B & SFERE; RANS R
hESES: V2113 XHktRERD: A

CFD analyses of aerodynamic characteristics of
tilt-rotor under typical flight conditions

LI Peng, ZHAO Qi-jun
(National Key Laboratory of Rotorcraft Aeromechanics,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; Considering three flights (hover/cruise/transitional mode) of tilt-rotor, nu-
merical simulations on the aerodynamic characteristics of tilt-rotor under different conditions
were conducted respectively. Firstly, a multi-layer moving embedded grid method was estab-
lished. Secondly, the unsteady RANS (Reynolds averaged Navier-Stokes) equations were
taken to simulate the unsteady characteristics of the flowfield around tilt-rotor. In order to
improve the computational efficiency, the implicit LU-SGS (lower upper symmetric Gauss
Seidel) method and the SPMD (single program multiple data) mode of parallel computing
were employed. Finally, based on the grid method generation and flow solver, the aerody-
namic characteristics of tilt-rotor under different flight conditions were numerically analysed,
proving that the method presented is effective to simulate the aerodynamic characteristics of
tilt-rotor. Result shows that, in hover mode, the downwash of the tilt-rotor is more obvious
than the helicopter rotor. The aerodynamic interference between the tilt-rotor is apparent

when the distance of the tilt-rotor shafts is 2. 5R in cruise mode. In the conversion mode, the
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thrust decreases rapidly before the 45° tilting angle, and the thrust distribution on surface of

tilt-rotor blade is similar to the helicopter rotor.
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Reynolds averaged Navier-Stokes equations
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Fig.3 Flowchart of tilt-rotor flowfield simulation
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