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Abstract: In order to weaken the adverse effect of the inter—stage leakage flow on the performance of the
compressor, an inter—stage structure based on Coanda type geometry inlet and outlet is proposed. Then, taking a
subsonic single—stage axial flow compressor as the research object, the effects of three different geometric angle
of 5%, 10° and 20° of inter—stage inlet and outlet on the performance of the compressor were numerically simulat-
ed. The results show that the improved inter—stage inlet and outlet geometry makes the compressor flow and effi-
ciency slightly improved. The reason for the analysis is that the leakage flow of the inter—stage outlet merges with
the main flow of the compressor at a smaller angle, which increases the axial and radial velocity of the stator pas-
sage, so that the flow blockage of the stator passage is weakened, the total pressure loss is also reduced, and the
diffuser capability of stator passage is enhanced. At the same time, the new structure also reduces the discharge

coefficient of inter—stage leakage flow and improves the sealing effect. The isentropic adiabatic efficiency of the
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single stage compressor at three angles(5°, 10°, 20°) rise by 0.68%, 0.63% and 0.62%, respectively at the max-

imum.

Key words: Compressor; Inter—stage seal; Aerodynamic performance; Discharge coefficient; Numeri-

cal simulation
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Fig. 1 Inter-stage seal structure of a compressor
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Fig. 2 Geometric cutting angle of airflow seal of stator
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Table 1 Main design parameters of single stage axial flow

compressor
Parameters Rotor Stator
Design mass flow/(kg/s) 5.6
Design total pressure ratio 1.249
Design isentropic efficiency 0.905
Design speed/(r/min) 15200
Blades number 30 44
Chord length/mm 30 30
Blade root installation angle 59°50’ 19°20'
Average radius installation angle 48°30' 13°50'
Blade top installation angle 37°10’ 16°30’
Aspect ratio 1.925 1.845
Tip clearance/mm 0.3 0.3
Blade root diameter/mm 182 182
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Fig. 3 Geometric structure of inter-stage seal
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Fig.4 Comparison between experimental and numerical

simulation of compressor performance curves
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Fig.5 Compressor performance curves at different leakage

flow angles
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