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Numerical simulation of unsteady prepeller slipstream

XU He-yong, YEZheng-yin
(National Key Laboratory of Science and Technology on Aerodynamic, Design and Research,

School of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Numerical simulation-of three-dimensional-unsteady Euler equations was con-
ducted to investigate'\the unsteady-propeller slipstream-based on the unstructured dynamic o-
verset grids. The rotational movement of the propeller was simulated by establishing a rota-
The method of o-

verset grids was suitable to simulation of relative movement between the propeller and air-

tional subzone, and the\airframe was contained in the stationary subzone.
frame. The control/equations were solved by using the dual-time method and standard ex-
plicit four-stage Runge“Kutta method. The unsteady flow fields of different flight conditions
were calculated and the effect of propeller slipstream was analyzed. Some calculated results

were compared with experimental data, showing good agreement with each other.
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Fig. 1 Configuration of the calculation model
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Fig. 3 _Mesh slice\of the rotational subzone
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Fig.4 Mesh slice of the stationary subzone
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Fig. 5 Comparison of the thrust coefficients
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Fig. 6 Pressure coefficient distributions on different sections

T PR O FEMLEE B R e AR AR R XS 0. 176 33 B3 3 AR S R K0 38 g 39 .

(LR %1 Sk T T AR A X LR
9 25 T OARTR R B 1 TR — B Z AL Table 1 Comparison of the streamwise velocity values
By v T b K JC A R A = L 9 ()l v
R RHE G 52 RS T 9 (b) ~ () i B 4 FH AR
32 TR TR I 2 1 % th T 25 [ evooer 0

OB L E AV T DA L O B/ A BB 0,006 0,004 0,005 0. 006
0.004 3 A F] 0. 006, Hz K (E M 0. 124 3 K F| WEMKME  0.110 0.124 0.165 0.176




152

&
EX
=
&
ke
=

26 %

0.80F
0.75
0.70}
0.65F
0.60F
& 055
0.50}
0.45F
0.40F
0.35}
030k

—s&— Calculation
®  Experiment

\

PR — PR | PR F— i
0 0.1 02 03 0.4
T

7 RALTR T R R SR BT ) A K A A ih 2k

(c) Ma, =0.70
Fig. 7 Lift coefficient of the plane !

i

(d) Ma, =076

(a) oA AR B8 ANFMRBER ST i CHLFR I T & 45 1 = F

Fig. 8 Pressure distributions of different cases
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