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Analysis of characteristics of restart perfoom ance for a hypersonic nlet
YUAN Hua-cheng LIANG Dewang

(Coll ofEnergy and Power NanjingUniv of Aeronautics and A stonautics Nanjing 210016 China)
Abstract The flow i a typical 2D hypersonic inlet was analyzed w ith three=din ensional num erical analyzer The flow
characteristics of the mlet in the restarting process were discussed In the numerical smulation of restating process of the -
let the caleulation of the restarting flaw of the mlet is done based on the unstarting flow of the mletw ith the mcrease ofM ach
num ber of inflw gradually The result shows thatw ith the nerease ofM ach number of the inflw, the nclined backw ard shock
wave standing in the front of the nlet due to mlet unstart moves to the entrance of isolator and the strength of the separation

bubble behind the shock gets gradually amaller The flow mn hypersonic mlet still holds at unstarting state even if the M ach

num ber of inflw necreases to the startingM ach number W ith further ncrease of M ach number of inflaw, the nclined back-

ward shock wave and the separation bubble behind the shock disappears finally and the inlet restarts The restarting M ach

nunber is far greater than the startingM ach number but a little snaller than the design M ach number of the inlet
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Fig.1 Diagram of 2D hypersonic inlet

Table 1 G eam etrical param eters of 2D hypersonic inlet
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Fig.2 Parameters *, * TlvsM ach number

Fig.3 Unstart phenan ena of hypersonic inlet
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Fig. 4 Restarting process of hypersonic inlets
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Fig. 5 Mass flow ratio in the unstarting and

restarting process
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Fig. 6 Total pressure recovery in the unstarting and

restarting process
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Fig.7 Static pressure ratio in the unstarting and

restarting process
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Fig.8 Static pressure ratio in the unstarting and

restarting process
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Fig. 9 Mass flow at exit of inlet in the unstarting

and restarting process
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Fig. 10 Overmass flow in the unstarting and

restarting process
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