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A weakening reflected shock wave method in oscillating tube

HU Dapeng, LIU Peiqi, ZHU Che
(School of Chemical Engineering » Dalian University of Technology. Dalian 116012, Liaoning, China)

Abstract: Shock wave absorber is the most important component of thermal separator. This paper focuses

on shock wave absorber by way of numerical simulation and experiment. The conclusions are as follows:

two discontinuities in oscillating tube, shock wave and contact surface, can be captured very well by

numerical simulation. Moreover, the reflected shock wave amplitude is reducing with increasing diameter

ratio D/d and increasing length diameter ratio L/d. The paper proposes a new kind of structure, serial

shock wave absorber and suggests that the two-stage series absorber is a better choice which can effectively

weaken the reflected shock wave at an expansion ratio less than 6, compared with the three-stage one.
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Fig. 1 Scheme of rotating thermal separator
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Fig. 2 Computational domain and grid
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Fig. 3 Schematic diagram of experimental set-up
1—air compressor; 2—gasholder; 3—buffer tank;
4—thermal separator; 5—pressure sensor; 6—amplifier;
7—transistor; 8—computer; 9, 10, 11—valve;

12, 14—thermometer; 13, 15—manometer
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(a) experimental result of pressure vs time
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Fig. 4 Pressure of point A wversus time curve
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(a) two-stage series absorbers (b) three-stage series absorbers
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Fig. 8 Pressure variation with time in different structures
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