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Low Reynolds Number Propeller Slipstream Interference with

Wing Aerodynamic Characteristics

Sun Kaijun, Bao Xiaoxiang, Fu Yiwel
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Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Detailed research for wing aerodynamic characteristics of propeller slipstream at low Reynolds number
could contribute the mechanism study of low speed near space flow, and provide reliable aerodynamic results.
The geometric model of single propeller with two-bladed is referred to a solar-powered UAV. High-quality
structured grid is generated by ICEM software with two computational domains. Also, the grid application com-
patible boundary conditions employ sliding mesh method. The development of propeller slipstream and unsteady
aerodynamic characteristics of wing at low Reynolds number propeller slipstream are analyzed. Furthermore,
the wing aerodynamic characteristics at different propeller positions are studied. The results indicate that the
propeller slipstream can significant change the distribution of the surface pressure of the wing and the lift distri-
bution along wingspan and affect the lift and drag characteristics of the wing. Meanwhile, the laminar separation
bubble may be considerable restrained by the propeller slipstream.
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Fig. 2 Comparison of numerical simulation and
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Fig. 6 Vorticity distribution of propeller at different angles

PEUHE A CRRIE AL AE SRR 7 B HE R 0°.60°.120°
F180°H M HLEEL I F 18 R S /A R 7 Fias
AT DL H - BBE 5 58 e AN [R) £ B B 9 30 R0 0 3k )
BIL3E F 36 1 1) PR ) 4 A A8 Ak R TR

RERE & T 1) A B X HILERL S B R Y 5 i 45
RN 1 FroRs  BRHESE v J7 1) A B X LI B R
52 3R 2 iR .

0.5 z y
0.1 _H

0.3 %

0.7 1-0‘7

11

15

(a3) 0=120°

(ad) 0=180°

() HLE FFm

(b1) 0=0



%9 %

582
LIRS 4
y
0.3 74
0.2
0.6 e f_
11
15
*
(b2) 6=60°
EIES 13
03 y|j_ z
-0.2
06 - !
-1
-15
EEE—— &
(b3) 6=120°
AR 4

03

02 F
06 ——mg— |
-1.1

-1.5

o0

(b4) 6=180°

(b) PLEE T &M

P 7 BB S TR A AN ) R B I TR g A

Fig. 7 Pressure distribution of wing at different angles
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Table 1 The results of propeller slipstream with

different locations at x-direction
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Table 2 The results of propeller slipstream with

different locations at y-direction

W2 e 2 A Cr Cp K  ACL/% ACp/%
TIRER 1,134 00 0.017 92 63.28  0.000  0.000
y=—200 mm 1.179 45 0.023 13 50.99 4.008  29.072
y=0mm  1.186 31 0.02249 52.75 4.613 25.495
y=200 mm 1.193 18 0.022 15 53.86 5.218  23.605

[y A Cr Cp K ACL/% ACh/%
TIBHESR 1,134 00 0.017 92 63.28  0.000  0.000
2=—200 mm 1.186 23 0.021 61 54.88 4.606  20.603
z=0mm  1.186 31 0.02249 52.75 4.613  25.495
=200 mm 1.188 93 0.023 97 49.60 4.844  33.751
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Fig. 8 Wing aerodynamic characteristics at

different locations of propeller
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Fig. 9 Construction of laminar separation bubble at

low Reynolds number
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