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Combustion Performance Numerical Analysis on Two Styles of
Inner Bypass for Solid Fuel Ramjet

LIU Wei, YANG Tao, CHENG Xing hua, LI Li
(College of A ervspace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Two styles of inner bypass stucture, the annulus style and gear style, were numerically studied. The fuel was HTPB
while the overall reaction process and EddyDissipation Model were adapted. It was concluded that the combustion in the dump
afterburning chamber of annulus style was still controlled by diffuse. The gear style could induce couples of symmetrical vortexs in the
head of dump afterburning chamber, which could enhance the mixing effect of unbumed fuel and bypass air, and the total pressure loss
was approximately approaching the annulus style, thus the combustion performance of gear style peforms beiter.
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Sketch of nner bypass structure

Fig.2  Annulus style bypass inlet area regulation method
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Fig. 3 Gear style bypass inlet area regulaton method
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Fig.4 Sketch of boundary conditions and dimensions of gear style mesh (4 passages as the example, uni: mm)
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Fig.5 Annulus style air path lines Fig. 6 Gear dyle air path lines
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Fig. 7 Combustion efficiency in afterbuming chamber Fig. 8 Combustion efficiency in afterbuming chamber
of annulus style (a= 45) of gear style (4 passages, a= 45)
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