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Investigation on the pressure drop characteristics of oscillating flow
through regenerators under pulsating pressure conditions

Sungryel Choi, Kwanwoo Nam, Sangkwon Jeong

Abstract: This paper proposes a new oscillating
flow model of the pressure drop through the
regenerator under pulsating pressure. In this
oscillating flow model, pressure drop is expressed by
the amplitude and the phase angle with respect to
the inlet mass flow rate. In order to generalize the
oscillating flow model, non-dimensional parameters,
which are 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.
Correlations for the oscillating flow friction factor
and the phase angle 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 the Reynolds number alone 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 effect of the weave
style of screen. Experimental data demonstrate the
superiority of the oscillating flow model over the
previous steady flow model.

Key Words: oscillating flow, pressure drop,
regenerator, friction factor, phase angle
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Table 1. Geometric properties of regenerator specimens

Type of wire Number of | Wire diameter | Porosity Hydraulic diameter i
mesh screens packed in d, [ 1 m] " dh [Mm] Note
regenerator tube
#400 twill 1st 1261 30 0.679 63.5
#250 twill 1039 38 0.697 87.4
#200 twill 691 52 0.679 110.0
. Effect of weave style
#200 pl 827 52 0.680 110.5
pam (Effect of shape)
ff f fabricati
#400 twill 2nd 1261 30 0.679 635 Effect of fabrication
I (Repeatability test)
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