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Abstract

CAES is a system for storing electric power in which compressed air is manufactured by electric surpluses
at night and stored in a large tank deep underground. The design and structure have not been decided yet for an
urban CAES constructed in unconsolidated ground, and so several practical tests are being carried out to acquire
fundmental data on the design and structure. A reinforced concrete tank is lowered to 200 meters inside a shaft
filled with water and compressed air at 20 atmospheres is supplied to the tank.

Tests showed that heavy mud-water effectively generates pre-sfress in the concrete tank structures. The
champagne effect did not occur during CAES test driving. This effect was also shown by theoretical analysis on
dissolutions and diffusions of high pressure air in water. This paper describes the results of the tests and analysis.
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The Principle of Acting of Heavy Mud-Water
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Process of the Champagne Effect
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An Outline of Setting for CAES Experiment
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Details of Test Tank
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Measured Pre-Stresses by Heavy Mud-Water
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The Results of Measured Heavy Mud-Water Pressures
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A State of Periodically Recurring Gel and Liquid
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Measured Dissolbed Oxygen Concentration
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The Results of Theoretical Analysis on Dissolutions
and Diffusions of High Pressure Air in Water
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