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Size and Shape of a Bubble on the Upper Surface of a Horizontal Plate
of Poor Wettability

Yoshiteru Mizuno, Hiroshi INOUE, Nozomu SONOYAMA and Manabu IGUCHI

Synopsis : Air was gradually supplied through a small vertical hole to form a single bubble on the upper surface of a horizontal flat plate of poor wetta-

bility. The bubble grew with an increase in the supplied air volume. The growing behavior of the bubble was observed with a CCD camera.

The shape and size of the bubble on the upper surface of the plate were determined as functions of the surface tension, contact angle, densi-

ties of liquid and gas based on an energy equation for the bubble. Furthermore, the maximum bubble volume which allows a bubble to stay

on the upper surface of the plate was predictable from the energy equation and a force balance equation for the bubble.
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Fig. 3. Explanation of symbols in energy equation for bub-
ble.
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present method and previous
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Fig. 13. Comparison of ¥V, between
measured and calculated val-
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Fig. 14. Observed and calculated bubble shapes in water—
air system.
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Mercury-air system

Fig. 15. Observed and calculated bubble shapes in mer-
cury—air system.
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F8k-1 1R (2),(3),(5) DEH

Vy=nrDg* 12+ nD(Hy—Dy/2)/4

S=aDg*2+ wDy(Hy—Dy/2)

26=(Mq+Mg)/Vg+(Hy—Dy/2)

ZZT, Mi3xHiEODE- XV PERT,

Mg, =(3/8)(Dy/2)(nD5"12)

Mg=—(1/2)(Hy—Dy2){ nD g (Hy—Dy/2)/4}
k2t R (6)~(9) DEH

0

V3=nd3/12+nj xdz
—(Hy—d/2)

0

=nd*12+7 j ((P—D)=2(r+dI2)(?—22) "+ (r+di2)*}dz

~(Hy—d/2)
= xd*124 n[riz— 233 = 2(r+dI2){(z2)(r*=z) "2+ (r*/2)sin~ (z/r)}

+(r+di2Y2° 4, _an)

0

S=rnd*2+2z7 j x{1+(dx/dz)*}"*dz

—(Hy~d/2)

0

:nd2/2+2ycj {—r+r(r+di2)/(r2 -z} dz

~(Hy—~d!2)

=d¥2+2a[—rz+r(r+di2)sin” @R g any

A=nx’[z=—(Hy—d2) D & ¥]
= {(P =)= 2(r+dI2)(P—2) "+ (r+di2)}}
=[P —(Hy—d/2)—2(r+d/2){P—(Hy—di2)"} * +(r+dI2)’]

26=(Mg+Ma)Vy+(Hy—d/2)
Mq,=(3/8)(d2)(nd*/12)=rd"/64
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0
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0
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0
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fH8&-3 : X (10)~(13) DEH
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82— © X (14)~17) DEH
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fhgk-5 1 X (18), 21) DFEM
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