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Basic study for leak test using compressed air; abstract
This thesis is composed of six chapters.
The first chapter summarises background and motivation of the study, and explains the
problem that the author intending to give a solution.
The second chapter considers the foundation of the leak, research of present state of leak test
methods, and its expression methods; it also summarises presently distributed leak testing
standards and methods.
The third chapter explains technological features of various leak test methods and advantages
of air pressure methods. Although the helium test method is better than air pressure methods
in sensitivity and in accuracy, this chapter proves that some applications are often
substitutable by the air pressure method.
The fourth chapter examines applicability of an air pressure method to a water tank of 150
litters, thereupon experiments are carried out for a tank of with and without artificial leak.
While the state variables of the gas in the vessel and the environmental temperature influence
the leak, the cause of the leak is a geometric parameter Kr that represents the magnitude of
passage of leakage flow. A procedure for determination of Kr using experimental data is
described. Once thus defined Kr is found, leak by any experimental condition and any gas
kind can be evaluated.
The fifth chapter proposes a new data processing method to shorten the leak test time and
verifies its validity by experiments on heat exchangers. The new method is built on the fact
that the difference sequence, which is created from the periodically measured values of
pressure, converges to a differential pressure proportional to the leak. The evaluated leak
magnitude coincides with a calibrated flow rate. Thus, the proposed method is useful in
production lines.
The sixth chapter states the conclusions from this study and mentions relating future issues.
As concluding remarks, this study detected problems and restrictions around application of
the air-pressure leak test methods and gave solutions for some of them.
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