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Fig.1 Arrangement of the microphones in the array structure
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Fig.2 Image of the source model for investigation of the sound source

localization method
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Fig.3 Water pool and acrylic helical gear
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(Research Field)

Establishment of a methodology to observe and analyze the dynamics and vibration/noise of machine for realization of the low noise

machinery.
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Fig.4 Visualization of flow at meshing region of

operating gears in the water pool
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Fig.5 Schematic of the astigmatism to estimate the depth

position of the tracers
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Assistant Design System for Gas Foil Bearings

by Rai FENG @ Tokyo Tech
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Fig.6  Assistant design system for gas foil bearings

(Current Topics)
1) Integrated sound intensity probe including in situ display
(H. Houjoh, S. Ohshima)

Sound intensity is a spatial vector measure of the sound power
transmission. The measurement is one of useful ways to find out
sound sources of a machine which emits noise. The research is
intended for providing an integrated probe which consists of
sensors (microphones) and vector display unit. An operator is
able to put the probe at an arbitrary point just watching the
intensity in ones sight simultaneously. Therefore the technique
can realize the easy to use sound intensity measurement. Since
the probe is large in its dimension, the insertion effect on
measurement accuracy is investigated, and the trade off between
the accuracy and the usefulness is being evaluated. (Fig. 1) We
also investigate the sound source from a 3-D complicated shape
of the machinery. (Fig. 2)

2) Experimental investigation of medium motion due to
pumping action by a pair of parallel axes gears
(H. Houjoh, S. Matsumura)

Airflow motions are significant for the lubrication around the
meshing region of the gear pair, especially with wide tooth width,
high rotational speed. The understanding of the details of the
flow is worthy to realize the effective and economical lubrication.
In this study, the motions of the flow are observed by means of
the high-speed camera, with the smoke wire method, or in the
water pool with the particles as tracers. The method to estimate
the depth position of the tracers is developed that is derived from
the optical astigmatism of the camera. (Figs. 3, 4, 5)

3) Development of Gas foil bearings for oil-free
turbomachinary (K. Feng, H. Houjoh)

Gas foil bearings (GFBs) are gradually recognized as an
alternative to traditional oil bearings or rolling element bearings
in oil free rotating machinery. Because of the compliant
supporting structure as well as the use of air, foil air bearings do
not have the same speed and temperature limitation of oil
lubricated rolling element bearings. In order to reduce time and
financial cost of design, this research introduces theoretical
models for the performance prediction of gas foil bearings. With
the developed models, the static and dynamic performances as
well as the temperature dependent characteristics of gas foil
bearings are predicted, and the calculated results from the models
are compared with published experimental data to ensure the

correctness. (Fig. 6)
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