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Abstract: A computational study of the amplitude-frequency characteristics and time-averaged parameters of the
signal supplied to a static pressure sensor and a sensor of pressure pulsations installed in the waveguide tube for
remote recording of the parameters of the operation process in a continuous-detonation annular combustor is
performed. The situation is simulated when a continuous-detonation operation process occurs in the combustor
with local pressure pulsations at a frequency of 1000 or 500 Hz, caused by the arrival of a detonation wave
continuously rotating in the annular gap. The influence of the volume of the receiver at the end of the waveguide
tube and the frequency of pressure pulsations in the combustor on the readings of the pressure sensors is analyzed.
It is shown that the remote placement of static pressure sensors at the ends of the waveguide tubes allows the
time-averaged static pressure in the combustor to be recorded with an accuracy of ~ 10%. The rotation frequency
of detonation waves can be reliably measured by sensors of pressure pulsations installed at the lateral wall of the
waveguide tube.
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Figure Captions

Figure 1 Schematic of pressure measurement in a PDE/RDE combustor with the remote sensors of pressure pulsations and/or
static pressure sensors mounted in the waveguide tube and at its end

Figure 2 Schematic of the experiment [5]

Figure 3 Pressure histories measured by sensors PS1 and PS2 (a) and predicted pressure histories by Euler (b), Navier—Stokes (c),
and Reynolds equations (d)

Figure 4 Schematic of pressure measurement in RDE combustor with the remote sensors of pressure pulsations and/or static
pressure sensors mounted in the waveguide tube and at its end

Figure 5 Examples of predicted time histories of static pressure (a) and static temperature (b) at the inlet of the waveguide tube;
fin = 1000 Hz

Figure 6 Calculated time histories of mean static pressure P. (a) and local instantaneous pressure P; in the waveguide
tube —small receiver system (b); fin = 1000 Hz; Py = 0.1 MPa;and V' = 1 cm?

Figure 7 Fourier transform of P,(t) (a) and P,(t) curves (b) for the waveguide tube —small receiver system; fin, = 1000 Hz;
Py =0.1 MPa;and V = 1 cm?®

Figure 8 Calculated time histories of mean static pressure P, (a) and local instantaneous pressure P; () in the waveguide
tube — large receiver system; fin = 1000 Hz; P, = 0.1 MPa; and V = 125 cm®

Figure 9 Fourier transform of P,.(t) (a) and P;(t) (b) curves for the waveguide tube — large receiver system; fin = 500 Hz;
Py = 0.1 MPa;and V = 125 cm?

Figure 10 Fourier transform of P, (t) curve for the waveguide tube — small receiver system (fin = 500 Hz and Py = 0.1 MPa):
(@) V =1cm?;and () V = 125 cm®
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