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Steady Numerical Simulation of Transonic Compressor Stage 67
with Bulk Swirl Distortion
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Abstract: In order to study the effects of the bulk swirl distortion with different intensity on transonic com-
pressor, a steady numerical simulation study was carried out based on a bulk swirl distortion generator and Stage
67 transonic compressor. By changing the swirl distortion generator blade angle, the bulk swirl flow field with dif-
ferent intensity can be simulated. The pressure ratio and efficiency characteristic curves of the compressor are ob-
tained under different swirl inlet conditions. The flow field details are analyzed to study the stall mechanism. The
results show that the positive swirl in the same direction effectively reduces the choke of the tip passage near the
stall point, reduces the blade flow loss and enlarges the stability margin of the compressor. The negative swirl in-
tensifies the flow separation at the back of the blade, which causes the expansion of the low—speed area at the tail
of the suction surface and then significantly aggravates the choke of blade tip. The negative swirl significantly in-

creases the flow loss of the passage, and causes the decrease of the stability margin of the compressor.
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Table 1 Geometric parameters of Rotor 67

Parameter Value
Number of rotor blades 22
Mass flow/(kg/s) 33.25
Total pressure ratio 1.63
Rotor tip speed/(m/s) 429
Tip clearance/cm 0.061
Inlet tip relative Mach number 1.38
Rotor aspect ratio 1.56
Rotor solidity hub 3.11
Rotor solidity tip 1.29
Tip diameter inlet/cm 51.4
Tip diameter exit/cm 48.5

Table 2 Geometric parameters of Stator 67

Parameter Value
Number of rotor blades 17
Chord length/cm 12.7
Thickness/chord ratio 0.5
Span/cm 25.4
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Fig. 6 Mesh of the whole compressor
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