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Research on the simulation of boundary layer transition based on
the software of Fluent
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Abstract: Boundary layer transition is of great significance in many applications of CFD engineering
based on the Fluent software, this paper uses the existing RANS solver and the SST k-omega turbulence
model to simulate the flow around the Aerospatiale-A airfoil. The velocity and pressure distributions
of airfoil flow field under different attack angles are analyzed. Under the condition of attack angle of
13.1 degree and 13.3 degree, the simulation results are compared with the experimental data of wind
tunnel abroad. The results show that the boundary layer transition can be observed under this condition
and the results of direct numerical simulation agree well with the experimental data of wind tunnel. The
simulation study of this model provides a theoretical reference for the subsequent research and prediction
of the boundary layer transition phenomenon.
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Fig.1 Evolution process of boundary layer transition
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Fig.4 Drag Convergence History



104 wodb T R

e

e (A % ® =

W) 2018 4E

TCREAE S AR, (£ T MR 20 1 € B s ) Y
TN B EER, P BAEHGIL ) DX AR [ iz 5
the FEHCfA 137 AR, BB RESAFR R S X
FERE S BR, B, RBRMSER S L5y
B, RS 207, SRR HBLRIEILG

FE & 6 AR o3 A B W, SRR R
fER R BRI LI T ErER, AR B
ERHLERE, TR mERE, b
BB, B &R SR EX ST K,
FESETY ] Hl A e 2 B R R DR T R R
Fe RIELE, BRI E M B RE) DR, PR
PRI R, AR RY L A B vl X3RS ) T 3
T, bR I R B RTZAS S, AE a=13°
LA, BARERS SRR Iy B HLR, fE
a=13.3° b}, H1 FLUENT %5 {4540 ) 53 2 9 32 7 |
T i L R BE P, AR P 7 PR R AL AT AT I s 2%
FHARMI R AL E

H1 Fluent 5 (EASAUL L S045 2 AT IR 25 R 1 JE 452

AEnE 8 pow, ME LA, EEBUEDESG
0 R v R 8 AR M S TR SRR I &, TR T
HUFRR ISP, HAE 13.3° AU I B R
TR EE A o AR b R AR S N
FERRL i £ AR EH, SR HBUR IR, BlE
U RIS RFF A 2ok, B 9 AEBC Ay 13.1° Al
13.3°°F, He ) 8000 A i a5 H 51K ga 25 R it L
B, HPE TR g, fEPRRE ST 5 LA R EL Y
ARG

5 it

TELR A S s 2= v, REBES M & 4 m,
Aerospatiale-A 32 R JF Bl % 5 DK =250, R
EEX MR RS, £ LRI EEX R
IR R 585, HLAEBCH A 137 R RE A% UL 2 K
oy i X s giim B 85, AR ) X JE BB A 40
B, wTEE SR B R AL E . LRI

=

(@a=0°

(b) a=13.3°

(c) a=20°

Bl S T S5 (EML 22 4]
Fig.5 Contours of Mash Number

(b) a=13.3°

(@a=0°

(c) a=20°

Pl 6 it a4y A 151

Fig.6 Contours of Static Pressure

Bl 7 e

Fig.7 Contours of Intermittency



5 439 AR . 25T Fluent B30 5 B4R 7 HBFZE 105

1.60e-02
1.40e-02
1.20e-02 1
1.00e-02
8.00e-03
6.00e-03
4.00e-03
2.00e-03
0.00e+00
-2.00e-03 0

BETH AR R

0.1 02 03 04 05 0:6 07 08 09 1
A E/m

() Befiih 13.1°

2.00e-02-]
1.50e-02-
1.00e-02-
5.00e-03
# 0.00e+00
-5.00e-03

0

RS R

0.1 02 03 04 05 06 07 08 09 1
8 /m

(b) Bcfiih 13.37

Pl 8 I LR T[] BE I PR 422 2R O LU ]
Fig.8 Comparison of Skin Friction Coefficient

2.00e+00+

1.00e+00
0.00e+00
-1.00e+00 o
-2.00e+00 sl — BETRAHELER
300e+00] 4 1 e R LR R R
4.00¢+00 G o LB EHE

-5.00e+00
-0.2 0 02 04 06 08 1 1.2

B /m
(a) B flhy 13.1°

EARH

2.00e+00
1.00e+00
0.00e+00] | Te—e——
-1.00¢+00
-2.00¢+00
-3.00¢+00

—EBATREAHEER
0 e R bR H SR

-4.00e-+00 e o LBEIE

-5.00e+00+

0.2 0 0.2 0.4 0.6 0.8 1 1.2
B /m

(b) Zefhhy 1337

EARH

9 N F B A S A A R EL

Fig.9 Comparison of Pressure Coefficient
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