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Particle Monitoring Using Ultrasound in the Gas Flow

Kyung-young Jhang®, Joo-chul Kim*, Hong-jun Kim*, and Won-ho Hwang**

ABSTRACT

The particle amount monitoring technique using ultrasound is proposed to determine the proper maintenance time of
the filter in the supply process of pure gas in the unit of oxygen plant. There are advantages that it is adaptable in high
temperature and high pressure, and it is not disturbed by being exposed in the gas flow, and it can be implemented very
economically. The applicability of the ultrasonic technique is pre-studied through the theoretical analysis for the
dependency of attenuation of ultrasonic wave on the particles in the gas flow. For the purpose, absorption, scattering and
dispersion models are considered, and the attenuation by absorption and the change rate of the propagation speed are
calculated for the specific range of particle size and the ultrasonic wave frequency. It was expected by simulation that the
absorptive attenuation by particles was the most sensitive to the change of particle amount. The experimental result
showed high correspondence with the theoretical expectation so that this ultrasound attenuation measurement was
proved to be highly effective for monitoring the amount of floating particles in the gas flow.

Key Words : Ultrasound (% & 3}), Particle Monitoring (2] =4 &), Absorptive Attenuation (F5= 7+4)),
Scattering (A1)
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Table 1 Approximate physical properties of Al,O; and

Si0,
v g a9
C(kI/kgK)| o (kg/m®)
ALO; 0.26 3700
Si0, 0.22 2200
ALOLS]
LO5-Si0; 0.25 2300
Composition Al,0; 10%)

Table 2 Approximate physical properties of Air

44 &7

vl gy y 1.4
Aend ¢, 1.005 kJ/kgK
UE p, 1.23 kg/m®

HEATF u 1.79x 10" Ns/m’

sAAF Yo 1.46% 10° m¥s
Prandtl number Pr 0.708
AAEAF ko 0.026 Wnv/K
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Fig. 1 SEM image of the particles used in experiments
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Fig. 2 Absorptive attenuation coefficient with respect to
particle diameter (f=50kHz, Cm=1)
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Fig. 3 Attenuation coefficient of scattered wave with
respect to frequency (Cm = 1)
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Fig. 4 Dispersion of ultrasonic wave by particle (Cm = 1)
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