58 4

1000-3290/2009/58 04 /2528-7

2009 4
ACTA PHYSICA SINICA

Vol.58 No.4 April 2009
(©2009 Chin. Phys. Soc.

. *
Rayleigh-Benard
1 12 1 1
1 710048
2 402160
2008 5 23 2008 9 16
Y=-0.6
;
;
Ar -
-0.11 r Ar
r Ar v
Rayleigh-Benard
PACC 4754 4720 4725Q 4735
Coullet " Landau-Newell
1. source sink
. Moses "
Rayleigh-Benard counter-propagating wave CPW
1900  Benard Kolodner ~ *
21
Rayleigh 2% Kaplan %
-Benard . 1916 CPW . Granzow °*
Rayleigh . Harada *
— R r. Deane
20 80 Rayleigh-Benard
0 CPW " SORET
v<0 16
= S v=-0.6 Soret
* 10872164 05JK271

210532

T E-mail ninglz@ xaut. edu. cn



4 Rayleigh-Benard 2529
B (i)ap T P C,
@ =" Lo oT
g = (i)ap T, P C
2) o oC
d d*/
k kid {ookz/d2
2.1. 3
V- 8U =0 6
S L 8U+Prv28U_v(Ji)
t 00
1 + RPr 8T 1+ % +0¢ e, 7
BT o oU- VT + VT 8
T
1000ONO6 By == 0U- ¥ L4 LeVaL - UVAT. 9
T—. £ To+AT R Pr Le
i ¥ 5¢ S, Soret
1 Rayleigh-Benard R = agd3 AT
kv
) vo_Bh o _Bgei-g,
z Boussinesq a Ty a
2 Pr =v/k
Vi u =0 1 Le =D/k
ou . Cc-C
PR u- V ou+yWu -V plp, 8C=§ ATU
+g(;g) 5 SU = u—uﬁo dlk
O ; () -1{z) +el
%T =— u V T+ kVT + D(C—T)(%/i) ©o ©o k
! ploel b 3¢ =dC — WdT
X VC+(%)VT] 3 oT = T - T, IAT
‘ . AT
aC 2 ( T) 2
— =—- u-V C+ D|VC —|V'T 4 k
ot u + [ + TO ] Y, = T_TD
0
uulOw TCpp C it kv Dpu
2.2.
ky Soret
= —ge. e
z
_ 8, - 998
T C du = dw = 3, = 0 10
x=0TI
p=p l-aT-T, - C-C 5
’ ’ ’ du = dw = @ =0 11
a oz
B ou  dw



58

2530

x=01I"

01

KRR CURCRROON
O RGOOMGONE
RGO
ﬂ..,,,. RIAEREROREN

=-0.6

r=3.0

19
6

t=106.8
2.8 2.9

1.9
r
1/2

r

t=106.5
3.0

180°
r=2.82.9

3.2.

172

1/2

0.01
x=6

1.8—1.9
r=1.9
=2.0
t =105.0—107 .4

r
. t=105.90

-0.6 Pr=13.8 Le

r=2.0

3.1.



2531

Rayleigh-Benard

\ _ ._

12

-

]

[

10n
a0
80
T

(=)

=28 br

ar

r=2.82.9

5
2.9

r=2.0

3

|
,

i
‘

f
/
|

|

!
‘

|

__

%

;

!
!

|
!

|

W

bt
I m%

|

i

f

@

}W

%““,

~

M
%ﬂ

*

1
!

%___v ‘

%

i

__
m

!
*,

(b

2.0

r

4

172

r=3.0

6

Ar=0.9

3.0

r=3.0

2.9

Soret

r=2.9



2532 58

20 40
—— ¥=-0.3

6 4 0T —— Y=—0.47
2 20 —— y=-0.6

£ 9
Z
0 1
8 1.0 1.5 2.0 2.5 3.0
[ I
4 ‘14 1 1 1 1 1
0 20 10 r 60 80 100 9 I,
7 r=2.9 W v =-0.30
r
a0 v=-0.11

i
=
:
%

Fiaf

8_

| r

4_ 1 1 1 1 1 W

4] 24 A0 a0 80 104}

t
8 r=3.0 W ax
5.
2
T, 9o . w- =706 r
-0.6 Ar =
0.9 v =-0.47 Ar=0.23 v=-0.3 r
Ar=0.10.
r
v =-0.11 Ar
v=-0.11
v = v
-0.6 r
.
;
’
. v =-0.47

r CPW



4 Rayleigh-Benard 2533
1 Getling A 'V 1998 Rayleigh- Benard Convection ~ London  World 106 503
Scientific 14 Ning LZ Harada Y Yahata H LiJZ 2001 J. Hydrodyn. B 13
2 Ning L. Z 2006 Rayleigh- Benard Convection in a Binary Fluid 65
Mixture with and without Lateral Flow Xi' an Northwest A & F 15 Ning LZ Qi X YuanZ Shi F 2008 J. Hydrodyn. B 20 567
University Press  in Chinese 2006 16 NingLZ Qi X Shi F Yuan Z 2008 Chin. Q. Mech. 291 in
Rayleigh-Benard Chinese O 0 2008
291
3 Cross MC Hohenberg P C 1993 Rev. Mod. Phys. 65998 17 NingLZ Qi X Harada Y Yahata H2006 J. Hydrodyn. B 18
4 Yahata H 1991 Prog. Theor. Phys. 85 933 199
> Barten W Lucke M Kamps M. Schmitz R 1995 Phys. Rev. 51 18  Coullet P Elphick C Gil L Lega J 1987 Phys. Rev. Leir. 59 884
5636
19  Moses E  Fineberg J Steinberg V 1987 Phys. Rev. A 35 2757
6 Barten W Lucke M Kamps M Schmitz R 1995 Phys. Rev. E 51 .
20  Kolodner P Bensimon D Surko C M 1988 Phys. Rev. Leit. 60
5662
1723
7 Batiste O Knobloch E Mercader I Net M 2002 Phys. Rev. E 65
- 21 Kolodner P 1992 Phys. Rev. A 46 6452
22 Kolodner P 1994 Phys. Rev. E 50 2731
8  Batisle O Knobloch E Alonso A Mercader T 2006 J. Fluid e e
Mech.. 560 149 23 Bensimon D Kolodner P Surko C M Williams H Croquette V
9 JungD Lucke M 2002 Phys. Rev. Leit. 89 054502 1990 J. Fluid Mech . 217 441
10 NingLZ Harada Y Yahata H 1997 Prog. Theor. Phys. 98 551 24 Kaplan £ Steinbeg V 1993 Phys . Rev. Leit. 71 3291
1 NingLZ Harada Y Yahata H 1997 Prog. Theor. Phys. 97 831 25 Granzow G D Riecke H 1996 Phys. Rev. Lett. 77 2451
12 NingLZ Harada Y Yahata H 1996 Prog. Theor. Phys. 96 669 26  Harada Y Masuno Y Sugihara K 1993 Vistas Astron. 37 107
13 Ning LZ Harada Y Yahata H LiJZ2001 Prog. Theor. Phys. 27 Deane A Knobloch E Toomre J 1988 Phys. Rev. A 37 1817



2534 58

Defect structures of Rayleigh-Benard travelling wave convection in
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Abstract

By using a two-dimensional numerical simulation of the fully hydrodynamic equations the dynamics of the traveling wave
convection in binary fluid mixtures with defects was studied. For the separation ratio ¥ = - 0.6 the system changes from
localized traveling wave to traveling wave TW convection with the defects with increasing reduced Rayleigh number r. Then
the defects disappear and it changes to TW without defects with further increasing r. For different separation ratio ¥ the
periodicity of appearance of defects increases with reducing separation ratio and increasing r. The increase rate for a small
negative separation ratio is larger than that for separation ratios. The range of existence of defects Ar remarkably decreases with
the absolute value of ¥. At ¥ = —0.11 the defects are annihilated and the TW with defects is not found. The system turns to
the TW without defects from the TW with defects where r is larger than the upper limit of Ar. However different values of ¥
correspond to different TW patterns when r is less than the lower limit of Ar. Therefore it is obvious that the ¥ has influence

on the pattern formation and on the transition between the patterns and the transition between the patterns is also complex.
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