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Abstract: It is of important significance to improve the accuracy of turbulent flow simulations, and identify the
effects of turbulence model on simulation results. The scale adaptive 2kL two-equation turbulence model con-
structed by K. S, Abdol-Hamid is applied to close RANS equations and assessed. A modification to the upper
limit in von Karman length scale is proposed. Some factors effecting simulation accuracy are also discussed, A
number of test cases including flat plate case, airfoil case and backward facing step case are run to demonstrate
the accuracy of this model and its capability to resolve important flow features and grid convergence. Test re-
sults show that this turbulence model is superior or at least comparable to other two-equation turbulence models
in simulating either attached or separated turbulent flows.

Key words: kkL two-equation turbulence model; RANS; von Karman length scale

0 3

A. N. Kolmogorov F 1942 £ H W F &
T AR R R AT B A 3 T 5 0 3 1 i i AL By
il WA AR RSB T WA
FHA DAL, BT 25 3 3 AP L R R

I}

5 B8P :2016-04-20; & E H}B:2016-05-10
EIEEE ZER,Ix1027@163. com

A ST B T R B, XM TR R ET D
& BRRETBRRESE . A B RE
R, 2 . fth 5 55 9 i AL AL B4 B AR O, B AN R
W R SR AD AN S B R B oA B TR R
PR S — REAE R R M TR A AL, B R IR R
REERME—Z B M — 5 B iR AR A (0 SA T
FAERIYD) , s 7] D)7 - 45 1] % (Equilibrium As-
sumptions) I ZRE L, A\Bi 7 BERIE S WK, 7
— 75 IR AR AL B, A R BA N iR R R R E 5
MM ARER Y  BEAFTELS ARE



210 METEAR

B1%

TR

7 BT BT B 5 B i AR A A, B — IR
RELZRILVFERAWRRIKSIZIGE T8, RF
BN Y B (Turbulent Diffusion) #4757 &R,
WA AR EE R E. ETE - MNMRRRE
FEBEMRETREY . BELHNE Ml o HHE,
REFZ AWM GBI e 78 7 LUES
FERE AR R R S B SRR N . R
HITE 2 P 4T B BB S 2R R B B Y SR BB I, A T
Tt H AT R RE4 B RO/ METHM M DSR2 T
B, B R FR e Mo FEELEN
WEREBEWYHESTEE L IHRAE  TRELUN
|

3t 8 =AW R BE,T. C. Rotta™ R A ZE T
EWHTEEET MG R P LIEKY
RIERNBASKERE 2 RigHksishgE. J. C
Rotta 2 1 kL TR\ F, B EHEER =M=
BOm, XTEL b B AFTE W £ R, R T H R
A", F.R Menter "' RHA-Hr#EEIFEHE
BREABRAZMEESER, RARAEE NS
BORJG » k-kL TR LA A B R B AR, E R
FRATU A AERAEDUREUREE RS
REWMMEHBEBIKFT R, TLETKFRESR RANS
TREFEBHE . £ F. R. Menter BB & |, K.
S. Abdol-Hamid %11 2 T 52 8 R 0 kL
PR, F X AT A BT TR E .

H AT, B X T 2T AR K B R B 3 TR
BEAL, R LARGE , R A SO0 REE B iE B kRL BT
BERFRIPMTE. A TRE L HARE
fRLAR S8 AT HER 1, 1B B von Karman K BE R EEK
B ) 7 5 20 o v 2 B0 3 3l AR L, B RS
RL A EH IR MU ERE HRER
TSR B BE 7 B RS We S5k , 3 %k 2 me) i S AR
PHERHETIIE.

1 EkRL imnmtEB =1

FEEAR Rl P75 B AR R EH R

U5 A

9(pk) | olou;k)
ot ox;

k5/2 3
—PGl T gt

) ok
>z, [(#"‘o’k#t) a—xj} @))

Blp(kL) ], 3lpu; (L]
ot ox j

kL
:qul 7P _ szpkm _

L kL
6, ]:l—2f¢, +2 [(#+a¢#t> aéxj }

Zj

(2

K P=q, o, s HHF #t(zs,j 3 axka">

2 WY VLN _

3P05sS; = 3 (SoH o) s MBI R
kL EL \*

clll/4p;1/2) ;C@:[&_Cz (m) }’Cﬂzgs’fqv:

%C;E SHY L, =« % U =/28;S; U =

/azui 9 u; _pd+/0.3k 3R RE .

BB /NS 0 N BRI R .

LiK von Karman KERE, AT#HEKE
REZWL/Ly) i KaE &/ % L, BE BR il an
T

% <Ly <<Cpird ¢ rpp (3

AFEE 7ep R REA R von Karman K R E
FR#I . F. R. Menter 1 4% i & ¥ 3h i 4= &
FFEBZLAET L, rp=1. HE, 4W3H
DB rpEHAST 1, TR K. S. Abdol-Hamid
X

P

TpD :75/2
s k7
(C# e kL)

%H K. S. Abdol-Hamid B & 3L ] L #% K H
M kL BRI B KRS E, B EX2R
FrER R A M RR B A Z , R IHE rep BCA

# 1
7pp = Mmin (Cs/4p km) ’ 5
# kL

AT Abdol-Hamid f PR & RAE rep /N F 2%
F 1 B 3h KA R, T AEH b i 3h X 3% 8 3h R
& Menter B FR%&]. AP SERBENT 6=
1.20,%=0.97,£=0.13,0,=1.00,06,=1. 00,x=
0.41,C,=0.09,Cy =10. 00,Cp =1. 30,Cy =
4.70,

2 BEWTEAZERAREE

B ER T BETSREMPIERAETH
OB A PR ARk 4T 25 1R B A P OB TR

€Y



28

ZET RS R T 5 R i W B A e R BRAE R Y 211

A Roe-FDS #& B 8, R TR A O 2 4
{EL7E I TR 28 0 R I 0% B8 P R A — 0 XA
Ao RANS 7R MER 7B RAENA LK
DDADI #& 2 DLASFR & i 7 2 28 47 o =K e ] ¥
T R 4G B AR, SR A AT ] B R
ZEMEIMER SR .

WIREEIA & £ f1 AL ZEWE I 0, B B3k
MEMHRFBRIERIIGE BIFE RN R.

XH A RIER G, TR B B R A
W RRHTs, 7 B4 R %5 it sl 3 B Uk #
3% 437

3 BEIS5SH
3.1 PItg st

AT HE B kL BE R R A W S, A B FE
545X 385 (% % M #& , Super-Fine), 273 X 197 (%
¥& s Fine) , 137 X 97 (H 4295 BE W 4% , Medium) , 69 X
49 (% i M #& , Coarse) , 35 X 25 (4 # B, Tiny-
Coarse) NE BB EEM#E L, 158 Ma 2k 0. 2,
HAPARK B Re 2 5X10° B PR B D 2 (&% R A&
AR K EBR x/c=2. 00) B AR, RN
FREME EE PR ERRB SHIBMAER LB WD
1B,

0.0050

0.0045

0.0040

J0.0035 |

0.0030

0.0025

0.0020 L L !
0 0.5 1.0 15

B 1 AR EMETRERERRKLLER

Fig.1 Comparison of computed friction

coefficients at different grid levels
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