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a transonic axial-flow campressor
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Abstract The single-passage steady and multrpassages steady /unsteady num erical sinulation of the transonic axialflow
can pressor— NASA Rotor 37 were investigated The num erical resulis agreed wellw ith experin ental test dataw ith estim ation of
the global perfom ance For the multrpassages unsteady canputation detailed analysis of the mtemal flw field with the
NASA Rotor 37 led to same prelin mary conclision for unsteady behavior of the tip leakage flw, the interaction of the vortex
and the shock wave and trigger spke type wlaling stall inception It is the fowand spillage of the tip leakage flw al the lead-
ng edge that nduces the spike stall neeption The wtating stall cell is first generated at the blade tip region and the rotating
speed is about 80% of the rotor speed A s themass flow ratio decreases the rotating stall cell is far developed At the stalled
passages the passage shock is fully detached fran the leading edge and the reverse tip clearance flw is nitiated at trailing
edge plane W hen the rwtor is fully stalled the mwtating stall cell is covered alnost 4 passages in blade to blade direction and
it occupies nearly half of the blade span
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Table1 M ain design param eters of rotor37

Param eters Vale

B lade number 36
Tip solidity L 288

A spect ratio L 19

Hub ratio a7
Tip clearance/mm 0 365
Design wtational speed /( r/fm i) 17188
Total pressure ratio 2 106
Isentropic efficiency Q0 889
M ass flow /( kg/s) 20 19

Leadi.n'g edge

Fig 1 Calculative grid topology
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Fig.2 Total pressure ratio characteristics
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(a) Passage 1 (b) Passage 2
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