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Flow Visualization of Confined Multi-Parallelized Swirling Jets
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Abstract

In this study, to improve the regression rate and the combustion efficiency of hybrid rockets, swirling jets in the

combustion chamber are multiplexed and parallelized. Swirling motion adds tangential velocity component to the flow

and enhance the heat transfer to the grain. In addition to this, mixing around the central region of the chamber is expected

to be enhanced by the interference of each swirling jet. Owing to these flow characteristics, the regression rate and the

combustion efficiency will be improved. For the first step, the cold-flow visualizations have been done and the spatial

distribution of flow directions has been obtained. From the results of the tests, it is suggested that mixing around the

central region of the chamber is enhanced. However, each swirling jet disappeared and turned into a single swirl or axial

flow at short distance from the exit of each swirler.
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Fig.1 Image of multi-parallelized swirling jets
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Fig.3 Detail view of individual swirler
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Fig.5 Definition of average velocity direction.
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Fig.6 Visualization results from side view
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Fig.7 Visualization results from front view
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Fig.9 Velocity direction plot
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