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Investigation on the pressure drop characteristics of oscillating

flow

through regenerator under pulsating pressure conditions
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Abstract - This paper proposes a new model
of the pressure drop for more accurate
description of oscillating flow through
regenerator under pulsating pressure
conditions in contrast to an existing model
based on steady flow. For the universal uses
of the oscillating flow model,
non-dimensional parameters, which consist
of Reynolds number, Valensi number, gas
domain length ratio, oscillating flow friction
factor and phase angle of pressure drop, are
derived from the capillary tube model of the
regenerator. Two correlation equations of the
model are obtained from the experiments for
the twill square screen regenerators under
various operating frequencies and inlet mass
flow rates. The oscillating friction factor is a
function of only the Reynolds number and
the phase angle of pressure drop is a
function of the Valensi number and the gas
domain length ratio. Experiment is also
performed to examine the effects of the
shape of screens.

Key Words - oscillating flow, pressure drop,
regenerator.
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Table 1. Five regenerator specimens used in experiments

Fig. 1. Magnified pictures of plain and twill
mesh (X500, left: plain, right: twill)
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regenerator tube
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Fig. 2. Schematic diagram of experimental apparatus
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Fig. 3-1. Oscillating friction factor of #400
twill mesh
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