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Research on mechanism and flow drag-character of an aerodynamic
valve with blunt block and backffow damping orifices

L1 Ha-peng, HELi-ming, LI Tiarliang, JIANG Yongjian, WU Wel
(The Engineering\Institute , Air~Force Engineering University , Xi’ an 710038, China)

Abstract : An‘\aerodynamic valve-with blunt-block and backflow damping orifices was de-
signed for pul'se detonation engines(PDESs) , and its mechanism was analyzed. Theflow field
in the aero-valve and the flow drag-character were examined numerically. The result shows
that the valve presents good sngle-direction flow performance. The flow is found moving
smoothly to the detonation chamber when the pressure at the valve inlet is between 100 kPa
and 500 kPa. -However the drag rises linearly along with the increase of the inlet pressure
when the flow direction is reversed. The smulation resultsin detonation environment show
that , the single-direction flow performance, the mixing quality and the exit flow field uni-
formity of the aerodynamic valve will be enhanced greatly , and the backflow drag rises dra
matically.
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Fig.1 Schematic of the aerodynamic valve
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Fig.6 Velocity vectorsin the valve during

detonation process
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Fig.7 Velocity vectorsin the valve during filling process
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