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Table 1 The effect of waves on gas diffusion (bubble radius: 0.2 mm, initial depth: 2m)

0 0.2m 0.5m 0.8m

50 m /2 0.250 0.226 0.181 0.168
3n/2 0.250 0.269 0.286 0.312

100 m w/2 0.250 0.231 0.191 0.172

3m/2 0.250 0.276 0.307 0.328
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GAS TRANSFER BY BUBBLES BETWEEN OCEAN AND
ATMOSPHERE Y

Liu Chunrong Zhou Xianchu
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The gas transfer by small bubbles in waves in the ideal fluid is studied in this paper.
The motion equation coupled with the gas transfer result for the homogeneous flow over a spherical
bubble is solved. The effects of the gas concentration dissolved in the water, waves, the bubble
radius and the initial depth of bubbles on the gas diffusion of a single bubble are discussed. The
relationship between the gas diffusion from a bubble and the gas concentration in water is basiclly
linear. The wave lenth has no effect on the gas transfer but the wave phase effects the initial
velocity and the rising time of a bubble directly. So, the gas exchange has the maxiwum at phase
37/2 and the minimum at phase w/2. As the bubble radius increases, the transfer of O2 and
Ny almost grows linearly, but the transfer of C{Oy reases rapndly. It maybe ineans that the larger
bubble has much effect on the transfer of COq. Since the Lubbles located deeper have much time
to exchange the ga:, the gas transier increases linearly with the initial depth of a bubble. Some
bubbles can disappear because of the exhaustion of the gas.

According to Chanson’s model of the bubble distribution, this paper supphes a simple model
for personal computer to calculate the gas transfer between air-sea surface by bubble clouds. The
gas dissolved in the water can be in the supersaturation state due to the gas transfer by bubble
clouds. According to the computation of the gas transfer by bubble clouds at wind speed 10m/s,
the supersaturation of O, in water can be 1.89% ~ 3.92%, which is consistent with the observations
in oceans. As for large bubbles, although their number is less, their effect on the gas transfer needs

to be considered seperatly because of more gas contained in one bubble.

Key words bubble, bubble clouds, gas diffusion, gas transfer
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