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5. = Fidy. (3.8)
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du du d?u
— — | =n— + F}, 1
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(i) side view (ii) top view

BZ medium

oil (oleic acid)
oil (oleic acid)
) /

) SpacerT(d

spacer
(1 mm)

BZ medium
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Voo

time (every 5 s)

Oleic Acid

BZ Solution

>k_i:hemical Wave
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time (every 10 s)
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Fluid Velocity
u (mme-s?)

(b)

Gradient of
Interfacial Tension
dy/dx (N-m2)

o)
O
~—

Interfacial Tension

(d)

[[Fe(phen);J**]

-1.0 -05 0.0 05 1.0 15
Displacement x (mm)
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wave front Wave Direction
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BZO0OUOOoOOoOoOooooouobobouoooboobobbo3gbobobobobouoboboboo
OO Navier-Stokes DO 0D OODOOOOOOODOOOOOO

oboobooobooob BZO0bO0obooobooobuoboooboobobooobooboooo
0000000ooooooOoO0o0oooooooooOoOo(ooooooo)0oooooo
O00000000O00000D (0 43)00000000DOOO0D0D0DODOOOOOOOOOO
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V = Vob(x — t). (4.1)

D00A(x)0000000 (Heaviside 0 0)
>
0(z) = { L (@=0), (4.2)
r <

aood
gboobouopooobobobooooboboobobobooooobobboboo
DDDDDDDDDDDDDDDDD(arctan)iDDDDDDDDDDDDDDDDDDDDD

1 1
V=V (—arctana(a; — 0t) + 5) ; a>0. (4.3)
™

0000000 BZOOODOOOODOOOOOO 300000000000 (3.1)~(3.5)0
O0000000000000000000 (Reynolds number)ROOOOOOO

pul 1g-s1-0.0lcm-s7'-0.1cm
R:—: 1

=0.1. 4.4
n 0.0lg-cm™1 s~ (44)

goboooobobooobbooobobboobbboobbbuoobbobooobboOon
uoboboooboboobobooooood (U-ﬁ)UDDDDDDDDDDDDD(3.3)DD

uboooood
ov

"o

1

= V27 + (4.5)

-

0 4.1: BZOOOOoooooooooooooo BZOooooooog

god god oo
gobooood NaBrOs 0.15 mol/1
o0 H,SO4 0.60 mol/1
0ooo CH,(COOH),  0.10 mol/1
gooooo KBr 0.030 mol/1
ooooo [Fe(phen)3]SO4  0.0050 mol/1

jFy—>—ooI:IDD arctanay — 00y — 4oo 000 arctanay — 1 000000000000DOOCDODO
gobodooOoooooobboooooo
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+F. (4.6)

. u05(y) (0<t<t0),
k= { 0 (otherwise). (4.7)

(46)0(4.7) 0000000 (0<t<ty)OOODOODOOOUOOOUOOOOOOOOODOO
OO000O00DO0O0 GreenODOOOO [69]DDDDDDDDDDDDDDDDD§DDD

uy | [ to y? y ( ( y ))
to,y) = 0 [ % oxp [ — ~ Y (et 4.13
ultoy) == { ﬂIme< 4Dm> op " T \VaDn /) [’ (4.13)
0ooo

bbby — 40000000000

to
u(to,O)—uo pﬂ'n, (414)
00000000 (48)~(4.11)00000D=7/p000000000000000
00BZOODOO0ODDODO0ODOODOODODOOODDOOODODOOO0OODOOoODDOOoODDO 4.2
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oG 9%G .
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1 y2
G(t,y) = e -, 4.9

000000t=000¢t=t 000000 000000000000 (49)00000000000000
0000000000000 (4.6)0(4.7) 00000000

u (to,y) = ao/ i G (t,y)dt. (4.10)

gobooboooooooobooooobooo

u (to,y) = ao {\/ ;—ODexp (_4%1?0) — % (1 —erf (\/ZlyD—to)) } . (4.11)

O00000O0Oerf(z)DO0ODOO (error function)

erf (z) = % /“” exp (—yQ) dy, (4.12)

good
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x yrQd (4.15)
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E| = Ma, (4.17)
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am%ﬁ. (4.18)
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Degital Video Camera

[ ] BZ medium (droplet)

— Oleic Acid
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(@) BZ Medium (b)

BZ Medium
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