like equation and as a function of the inlet velocity to be most
important for the efficient, though preliminary, design and
analysis of high speed hydrostatic pad bearings.

The analysis considers a bearing of infinite extent in the
direction normal to the runner speed. Could the authors com-
ment on how far the inlet effect extends on the sides of a
typical bearing pad. The side boundary conditions are always
pressumed to be equal to the sump pressure. To me it is not
very clear how the pressure rise at the inlet changes along the
leading edge of the pad. Furthermore, it will be of great interest
to know how the entrance pressure is influenced by the side
flow leaving the trailing edge of the previous pad.
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Authors’ Closure

The authors thank Professor San Andres for his valuable
comments, and will try to answer his questions in order.

1) Concerning the numerical methods, the authors agree
with Prof. San Andres’ proposal. Another problem which will
be raised under high Reynolds number may be the introduction
of some turbulence model able to relate the viscous dominated
flow near the runner surface.

2) The authors have also considered the introduction of
some simple approximate correlations. They have, however,
given up such an attempt because there are so many parameters
affecting the result especially in the case of finite width, while
two of them (Mori, A. and Mori, H., 1986) have proposed
the simple analysis as an alternative measure.

3) In their analysis applied to the case of finite width pads,
the side boundary condition was set to the sump pressure not
only for the film pressure but also for the inlet pressure in
order to avoid discontinuity between them at the corners of
the pad. Under such a boundary condition, the flow through
the leading edge was bent outward and accelerated for the inlet
pressure to fall toward the sump pressure at the corners of the
pad. The inlet pressure profile along the leading edge was then
calculated as shown in Fig. A-1. This is the result for one of
the loaded pads of a nonpreloaded, center-pivoted, tilting pad
journal bearing shown in Fig. A-2. The operating eccentricity
ratio was assumed to be 0.5. For small values of Re*, the inlet
pressure fell monotonically toward the sump pressure. The
profiles are likely ones. As the value of Re” was increased,
however, the profile turned into unnatural ones. When the
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Fig. A1 Inlet pressure profile along the leading edge
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value of Re™ was increased higher than 3.0, the calculation
became impossible to hold the conservation equation of mass
flow rate, because the development of the upstream flow was
predicted insufficient to fill the entrance gap near the corners.
Assuming that such results are attributable to the flow model
not considering the effect of the side flow, the present authors
carried out the experiment to measure the flow just upstream
of the pad by traversing the anemometer probe. The results
are shown schematically in Fig. A-3. As shown in the figure,
near the corners, the development of the flow was accelerated
by the side flow of Couette type contrary to the prediction by
the proposed simplified model and, just at the corners, it almost
approached to this side flow. Based on such an experimental
flow field, the present authors tried to modify the simplified
model, and then obtained the result shown by the dashed line
in Fig. A-1 for Re* = 3.0. The profile was reformed into a
likely one. This is not certified experimentally, but implies that
the side boundary condition of sump pressure is a likely one
in itself, and that the revision of the model for the development
of the upstream flow considering the effect of side flow is the
key to the problem which will be raised in application of the
simplified approach to the case of finite width pads under high
Reynolds number.

t

~

Fig. A-2 Schematic of the test bearing

Fig. A-3 Velocity profile just upstream of the leading edge
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