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On the Near Wall Coating Flow in a Sloshing Flow of Highly-Viscous Fluid
in a Rectangular Box

Jun Sang Park”'

Abstract A problem on the sloshing flow of highly-viscous fluid in a rectangular box was revisited
by both of theoretical approach and experimental visualization method. Based on the theoretical
prediction that a linear shape of free surface is prevailing in bulk zone, it has been studied an analogy
between a near wall coating flow in sloshing problem and dip coating flow in Landau-Levich problem.
Phenomenological observation confirms that, in the case of highly-viscous fluid, Le., R, < 1, viscous
dominant near-wall flow in sloshing problem is identical to dip coating flow generated by drag-out
of the plate being in both motion of vertical translation and horizontal rotation.

Key Words : Coating Flow(=8-7-5), Dip Coating( %), Free Surface(A+3%), Highly-Viscous
Fluild(22% 4 +41), Sloshing Flow(&23-75)
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Fig. 2. Experimental apparatus : (a) schematics of the
experimental system and (b) relative coordinate fixed
at the container.
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Fig. 3. Profile of free surface and streamline pattern
at t=0.2 (R, =0.1).

A}

AGHQ 224 s AfEW §4

J 3
> 191 A5 AP &AM = 233
A A] IK(standing wave)©| 3L H] A FE-A| ]
W ©o]FIK(surface travelling wave)s XSt
ot Wb H3kek Fefolrh(1),2) v 2(8)el
AMAT R, < 191 1384 FA9 A5l A
fraEwe] gidol AYPHA) AH9rt dArk=
e HoFEn (Fig. 3).
oAl S -3k o] Zal(2(6)-(8)ll thEt At
& AFE Bl dolrAk

==

e o =
Ryl

EHT AE7) 1008 2 HEE 2ULS o] &
M AES APt 8o BAF 73S A



Arelel

A=A wetA AE AAE 4R, € 1
g s o] 23l(2(6)-8)t AA Hlash=
oL FAgAR1 SHA o] Za et AlF A
S Hlul B8 Aot}

Fig. 4= ¥ *PHM At A
F7] Bt BEEE= 3
Y= Bl xdﬂ&@‘ﬂ 5 5
S0l A A el o] Eee] &

H =z O
il TT‘IT%

l

o

ol A 1-

_“,:L
=
=
rot
>
i)

rlo
ol

y oft I ox

ml> 0 Hoox 1m

fr

oX, bl

1

Lk

ol
)

iy © £ o m

X Jo

~

°]#] Fig. 494 A 75 = Ei# ZMI 5] Ak

3 AEol & Aol e w=akak Ad AvE A
Z < 0.5 (Z20.5<t<1.0)

U5 =2 }}—i—) tﬁ. 2 Gl A A3k
&l ol A B Hloju= A
= = 7 I (Fig. 4(a)ow oz 77 o
& Ho}). Fig 4@ 9 ol Yeh= 7%
717y o ® B AHEHY] B v
g ade] od yYehs d¥40 £24 It
FElolth Ji et al(10)= ©] 55 vHAE 8y
of ofaf k= TUEelo Ve ZEA
2~(piling process)= S8 LA A HAYS}= 7]
=717F 331 W gk g o] HA Wb E
A A= 7}%6; s ffal o ?—__1
oA gk Ago] MGl sl Fad 5= AU
Aok At Hl @ Jmol o3t é—ﬂ 3]
s gHH o Xﬂ A 4 AL ofuf kA
T8 o8 AdE O # dAF Aow g
T AUtk

TR &= SN s 2 TY % 31

Fig. 4. Shapes of the free surface for a cycle.
Times, t, are from (a) t=0.0 to (j) t=0.9 with time
increment 0.1. (6=7/3 & R, = 300)
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