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Numerical Investigation of Reynolds Number Effects on Aerodynamics
Characteristics of High Lift System for Turboprop Aircraft

Xu Ruifei, Qian Ruizhan, Lei Wutao
(The First Aircraft Design and Research Institute, Aviation Industry Corporation of China, Xi’an 710089, China)

Abstract: Reynolds number is one of the most useful similarity parameters in fluid dynamics which denotes the
effect of the viscosity on the fluid flow. It has an important effect on the aerodynamic characteristic of the air-
craft. The variable Reynolds number research of the high lift for one of the civil turboprop aircraft is completed
by the commercial software CFX. The effect of Reynolds number on the lift coefficient, stall characteristic, and
the velocity characteristic of the boundary layer are also analyzed in detail. The research indicates that the Reyn-
olds number has the notable effect on the maximum lift coefficient and the stall angle. The state of the flow sep-
aration on the wing is changed obviously under the different Reynolds number. The area of the separation be-
comes smaller when the Reynolds number is increased. The state of the boundary layer is different under the
different Reynolds number, When the Reynolds number increases, the velocity profile is fuller, and the trend of
separation is limited.
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Fig.1 The model of wing-body landing

configuration for turboprop aircraft
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Fig. 2 Surface grid for wing-body landing

configuration of turboprop aircraft
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Fig. 3 The comparison of lift and drag curves between
CFD and experiment data for wing-body landing

configuration of turboprop aircraft
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Fig.4 The lift and the ratio of lift to drag under
different Reynolds number for wing-body

landing configuration of turboprop aircraft
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Fig.5 The maximum lift coefficient and stall
angle v. s. Reynolds number for wing-body

landing configuration of turboprop aircraft

ME S TR W A BER N, &AA
HEBMERED A B M EFHREHN 117X
107 B R K F A RBGE B B KME

AT HEARREEE SV E SN FFER R,
BBAHLERER 18.0%.43. 0% .64. 5%.82. 0% vk
MRESGAHET K. BH £ TARFHERN
BERMSAES LB ME 6 Fra.

- Re=1.9X10°
Re=3.0X10’

e Ro=6,0X 10°
\ ———Re=8.0X10°
— —Re=1.17X10’

P P

x/c

(a) 18. 0% 35 fir

"R

\\\ f’\
ol \ &
e | Y]
| =y ‘fg
[ /
e /

x/c

(b) 43. 0% 3541

——m Re=1.9X10°
Re=3.0X10"
A JE— Re=6.0X 10"
f’\ ———Re=8.0X10"
\ — —Re=1.17X 10

| N

—mm Re=1.9X10°
Re=3.0X10"

—===Re=6.0X10’

———Re=8.0X10°

— —Re=1.17X10’
)

& L -
T
‘
|
!//——\-’ ‘\‘:' /
‘L- e
x/c
(c) 64. 5% 3540
[ Re=1.9X%X10°
Re=3.0X10°
[ Re=6.0X 10°
———Re=8.0X 10’
— —Re=1.17X10
‘
\
o

x/c

(d) 82. 0% 354z

B 6 A 4T AR EE LR R E ¥ ALE S 416 L
Fig.6 The comparison of span pressure distribution under

different Reynolds number at angle of attack 4°
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Fig. 7 The pressure contour and streamline of
wing surface under different Reynolds

number at angle of attack 16°
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number at angle of attack 16°
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