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Calibration and application of B-C transition model
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Abstract: Aiming at the problem of transition in fluid dynamics, a empirical correlation-based B-C tran-
sition model is proposed. This transition model does not change the number of transport equations, and o-
vercomes the disadvantage that the transition model containing the transport equation will change the num-
ber of equations in the calculation process. B-C transition model uses an intermittency function to multi-
ply the production term of the S-A turbulence model to implement the transition simulation. The transition
model was calibrated by the experimental data of the zero pressure gradient flat plate. Based on the cali-
brated transition model, the flow over the two-dimensional low speed airfoil was investigated. Comparison
between the calculated results and the experiment data indicates that the B-C transition model after cali-
bration can more accurately simulate the transition location of the flat plate case; in the moderately high
and low Reynolds number range, the B-C transition model can calculate the aerodynamic coefficients
more accurately at moderately high angle of attack.

Key words: transition model; empirical correlation; calibration

« UWFSEHA: 2018 -01 -01
BEE£WMAB: “T-H" ERWUHEEHARTE (41406030101)
EE®: R (1994 4:4:), B BIRAE: HHREESY; E-mail: yuqy7@ mail2. sysu. edu. cn
BEfEE: Ty (1976 402), B BFRAR: HEMAS%; Email; well1@ sina. com



50 HIlRA R AR (ASRBERR)

557 &

MR s I TER R R ., 2
HFE R i AR A A S R EAR 2R )
SRR G R AR KB4, 20 K, iR
BEXEE o e AE TREN B, R
U S-A BRI k- o BTSSRI R, TR
AR TR 25 AR g R, H 510
I, FEARIG W BB A 2N B 153 B AR 47 1Y) & e
JE DR AT LAE G R R B e AR B i S 2D O
TYHE RN & 24 PE . RS R4S A ARG BR
SRR . S R IARAE,  [RIEH  AZ A5
J A BE T IR v RE P2 A, ARME — P Bl
AR T E R . @ ETECFAEREN
SN BRI Bl H 2 A ZR AR A R
FEULTA AT i —F AR R 21 i 3 — 4 #H
%o

R, T YOG BRI 26 T %
)R o IX SRR RIEE & 2w A B LA ], AT
DI A B S 8 1 S8 o, N RZ M2
Menter il Langtry 78 2004 =42 1 1Y y-Re, 3&T 243
SRR AR AR AR ) R RS T SST K
RG], )G oRALTE S-A B F Sz B %k R [
B B T AR R A 00 I Ty VA AR B v B T AL [
Yo, EAFEETERERAYHESRE, ks
IS I pRBCHR LT L5 CFD DLIC O HE B % Y
P RS UA A AR DX I 50 1) oy A0 T S0 e 4 o7
(1) Re,, FIRRLLIR, MR A 5 e T 7]
DIARSE I O 77 SR A8 AN [R) ) 28 36 S B X BT T
o HEBEZIRAE, HBEMUASZR TR
EERMLM . % B B 7E © 4 4 B TR B
FLUENT F1 CFX 1, [E N IMRE Z 25 O LA
BT B WA R R AT T RIS ShRE " .

C PRI Onur Bas Fll Samet 28 7F 2013 4F
I B y-Re, R —FEIE TS K, B-C
ARSI Y R 52 =T AN 2 s T R 2 R R
o EMAT S-Ammtar LA, BRI
2RI R, AT DAAR 4 A [] %) 2 4 O K A7 R
FE o ARICHEMN A T B-C FAREAR, FIHEET)
o R ST PR S B B A 31— 2 SR IR pR B TR
E387 ., NLF(1) —4163 R [ G uEit5., K520
ER GRS R . mimit B Rt T T
B, RS T AL,

1 B-C R HRAAS faj 41

FRLEAE BRAF - 5 R B-C B 4 5 7 55 SOk
[13] PgMsAAIE, BIE T 0 i A PC B R

B AR y R AR P i s RS — A B
PERT, BEANFPOIRE y MR TSI 0 28y 42l
TARZSII Y 1o B-C B RS RY 1) SRR 2 N — 1
(] B PRy (R R AIE BRSO T 552 B 4 ) RS
S-A i A ALY T AR -

oo (o)

E+ 0x;
B-C FERITE Jt i i A A it F3fe by eRiBl, AT
RETE TR P g AR B i .

%1;1+3(61;u.j) =yC, So - E +D (2)

IXRE A AR TU AN 22 O T 5 e P A 5 A2
A B, BT e T P R Rl
bo Horp, y BB BARIE AN -

v=1- exp[ - max(Re, - Rey, ) +
6, Re,,

fm%f%ﬂ] (3)

(3) PRI A 55— 00K T R T RS
Wk inh i R H IR BOCBGEA , R EI A WL R
BVERT; 28 R e BE T DR o i BET X
MERRET 0, UETHE MO BWaFET 0, 5

=C,So-E+D (1)

— A S I Ty ok U oCHk (4], HEK
IR,
Re,
Rey = 5103
Re, = £Y 0 (4)
m

(3) =58, =0.002,5, =5.0, H

BC V7y’

V = x/u2+112+w2 (5)
_%

Y T Re

LA 19 B-C. 1 A5RSE80 8 T 5 3l 5 1 56 1 5
FEh A — 5 W VR I O P 2 9 S I
By

Re,, = 803.73(Tu +0.6067) "% (6)

2 B-CHREbRE AR

B-C BEARBETY (4 b5 E S 45 FH T3 R B4 5 1
RS 6 114 552 56 3030 X A5 T v ) 22 3 S BB SR AT
TEo B-CHIRIP 20 KU A Re, HYLHK
B, J5 Re,, 2255 RHKAE B-C BRI ASREAR 47 41
FerfiE, S9mARA e, m, TR EEX



%5 19

AREKIAAE: B-C FARBER 4R E 55 B H] 51

O REFARAIE, IR SCHIbR E A 2 2K 5%
WA ARSCRH G IEA Re,, ARSI
2, XS Re, MIFRE o

SRR o8 B4 s o — P e IR i - i 52 5 o 114
S&K, T3A, T3A - 1 T3B. H i i B2 19 A 2R
FetAT S&K A T3A — S5, e i U L 1) 5% B e 3%
A T3A Fl T3B £

PRAE AL P A AR N TET 1 7R o RS R
348 x 119, 41 412 AL TG, WAL BE I
AT ARIE L Z N B IERA . 75 0h, TE x =
0 Lbdo s T ks . bR THEAEARSSEATF-& L
BEAT, PRI AR ] RS A Roe #550, Jfl
EEBUIYUBELE ) a7 DS DI 15 28 ) P 1 8 TR v 71
ZRIEILA 1, Ferh FSTIL g it i o o

0.5
X

BT PR kA%

Fig. 1 Computational mesh for the flat plate
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Table 1  The freestream condition for the flat plates

v/ w p/ FSTI/
=X1]] . L
(m+s™) (Pa-s) (kg *-m™) %
S&K 50. 1 1.8 x107° 1.2 0.18
T3A - 19.8 1.8x107° 1.2 0.874
T3A 5.4 1.8x107° 1.2 3.5
T3B 9.4 1.8 x107° 1.2 6.5
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Table 2 Tu and Re,, of the flat plate
we e O
PR Re, I 5HH
S&K  0.18 1074. 19 1028.27  +45.92
T3A 3.5 202. 087 188.386  +13.701
T3A-  0.874  781.311 537.075  +244.236
™B 6.5 100. 359 107.261  -6.902
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Fig. 2 The comparison of empirical correlation

and calculated value
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