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In order to monitor damages in underground storage tanks by acoustic emission (AE), immersion type
AE sensor was developed. Developed sensor was composed of optical fiber AE sensors and a rectangular
sensor box for monitoring AE signals through fuel oil. We first determined the shape of the sensor by
simulation, assuming an underground storage tank, using the finite-difference time-domain (FDTD)
method. The simulation results indicate that amplitude of the wave propagating in the upper and lower
portions of the tank was large. [t was considered that the surface waves and waves directly propagated
through the water. We next designed an AE sensor based on the simulation result and compared the
simulation with the experiment using a model tank. Artificial AE signals were excited at outer surface
of the tank. The AE signal was a 50-kHz sinusoidal burst wave. The signal was input perpendicular to
the wal | of the model tank. Here, the optical fiber sensors of the conventional and developed sensors
were placed, respectively, only on the side wall, and side and bottom wal |s of the sensor box. The AE
sensors developed in the present as wel| as previous studies were able to detect AE from all excitation
points. The result indicates that the maximum amplitude of the developed sensor is approximately twice
that of the conventional sensor. Additionally, the sensitivity of the developed sensor is also observed
to be better than that of the conventional sensor when the AE source was |located at a different position.
Finally, AE signal from rust piece was monitored by the sensor. AE signals were successful |y detected
by the system.




