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Effect of Spiral Turbulent Ring on
Detonation Performances of Acetylene-Oxygen Mixture
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ABSTRACT

An effect of a spiral turbulent ring, so-called Shchelkin spiral, on a detonation performance was
studied experimentally for acetylene and oxygen mixture. A couple of dynamic pressure transducers
were used to calculate a detonation wave velocity by a time difference between two pressure peaks.
In addition, impulse was measured by a load cell and the impulse was used to analyze the spiral
effect on the detonation performance. A CFD analysis was adopted to calculate mass flow rates of
the propellants and the minimum filling time. The maximum velocity and pressure were measured at
the equivalence ratio of 24, and the measured values showed similar trend to C-J conditions
calculated from CEA. For the shorter chamber with the short spiral, the maximum detonation velocity
was appeared. In contrast, the longer chamber without the spiral showed the maximum thrust
performance.
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Fig. 1 Schematic of detonation chamber
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Fig. 2 Schematic of spiral turbulent ring
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