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Numerical simulations of propeller slipstream flows using actuator disk theory
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Abstract: The flow around propeller is very complex, and the unsteady simulation method costs too much to e
handle it. To overcome this, actuator disk based on the load distribution of rotating blades simulated by unsteady
1 3 AH ok 3

method is presented. Analysis of the introduction of rotational velocity jump causing the swirl is conducted for the
simulation of slipstream. The axial and tangential velocities in the slipstream simulated using actuator disk model i
agree well with the time-averaged results from unsteady simulation. Additionally, the actuator disk theory cuts b B
down the simulation time, which is appreciated in engineering.

b #7K

Keywords: propeller, slipstream, actuator disk, unsteady
Wk H 1: 2010-08-11;

I A

B, DML, MoK T B A R T R R A E R S [] RN AR, 2012,V30(2): 219-222

XIA Zhen-Feng, LUO Song, YANG Yong .Numerical simulations of propeller slipstream flows using actuator disk theory[J] , 2012,V30(2): 219-222
BEHEA S

http://kqdixxb.cars.org.cn/Jweb_aas/CN/10.3881/j.issn.1000-503X.2010.03.001 1% http://kgdixxb.cars.org.cn/Jweb_aas/CN/Y2012/V30/12/219

[1] STUERMER A. Unsteady Euler and Navier-Stokes simulations of propellers with the unstrucutred DLR TAU-code[A].RATH H J, HOLZE C, et al.
New Results in Numerical and Experimental Fluid Mechanics V[C]. Springer, 2006. 144-151.

[2] KHIER W. Time-accurate versus actuator disk simulations of complete helicopters[A]. NAGEL W E, RESCH M, GER W J. High Performance
Computing in Science and Engineering'O5[C]. Springer, 2006. 209-220.

[31 Zet, PAERE, FEF- FEF SRR I Gtk Rt rsgni L] fiizz 244, 2008, 29(4): 845-852.
[4] CHUITON F L. Actuator disk modelling for helicopter rotors[J].Aerospace Science and Technology, 2004, 8: 285-297. crosdt®!
[5]1 7585, Mk BBV G St LR Sl R m b B oA L] fizs vk SR, 2007, 37(1): 54-57.

[6] RAICHLE A, WILKENDING S M, HIMISCH J. A new actuator disk model for the TAU code and application to a sailplane with a folding engine[A].
TROPEA C, JAKIRLIC S, HENKE R, et al. New Results in Numerical and Experimental Fluid Mechanics VI[C]. Springer, 2008: 52-61.




[1] VRN T, L5 2 A 4 040 10 5 190 A 10 30 R e R B (B AU [9]. 208 i, 2013,31(03): 306-309

[2] AR, REERE, RICME, MSCT A T Sk 3 Jg 2% 19 b 33l s T iR T 9 0], 228l b 24444k, 2013,31(02): 175-180

[3] B, BN, MR, B 2 e R R e v 1 B O T S 0], sy AR, 2013,31(02): 213-218

[4] MRS ASHS L M L ek EE WL B U BT ) a0 R B 5 4 7 D) 28 24, 2013,31(01): 40-46
[5] MRS ASES L M L ek REE WL B U BT )0 R B 5 4 7 D) 8 4R, 2013,31(01): 40-46
[6] B ABIET XL TR A 38 R o (X RO AR T AR LR 5 D 7 i8h )y i, 2012,30(5): 597-605

[71 KNG SRARHE S FERRSC, A I IE R G S I ) R A T R i B s D] 8 Jy 4R, 2012,30(5): 606-612

ARG L L akRE L SN IR . I T IRl R A R 4 R A I B R A i W B B A& D] SR Ak, 2012,30
(4): 421-430

) STy TR A K- T30 A8 BV (1 R B SR I B T 5 DO a2, 2012,30(2): 219-222
[10] #5558, T HE. 3K 48, Bl kAL - 38 Runge-Kuttady v 78 3k 52 46 5% 3 V- i 8 o 19 1 D 238 Jy 2% 24, 2012,30(2): 215-218

(el

[11] 255588, FHTHE JK48. Bl AR - K 38 Runge-Kuttady v 78 3k 52 46 252 38 1 i i 3 o 1 1 K- 2738 Jr 2424 2012,30(2): 215-218
[12] 2555085 FHTHE S48, Bl AL - 38 Runge-Kuttady v 78 3k 5 46 2% 28 ¥ 4 i 8 o 9 1 K- 238 Jr 2524 2012,30(2): 215-218
[13] #5555 FHTHE JK 48 Bl b AL - 38 Runge-Kuttay v 78 2k 5 46 5% 28 1 i i 3 o 1 1 K- 2738 2424 2012,30(2): 215-218

[14]  BLuT¥e B W7k -5 1 WO Ak 316 1 0 e 3% T 0 B AL F 5 0] 53 0y %24, 2012,30(2): 219-222
[15] Byl Bk w7k - 55 1 Wi 4 316 1 0 e 3% T o B AL F 5 0] 58 Jp %24, 2012,30(2): 219-222

Copyright 2010 by #s/55); )y 2244




