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Prediction of Transient Surge Behavior for Gas Turbine Compressor

-Investigation of transient surge behavior of model compressor
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Dynamic simulation model of multistage axial compressor for industrial gas turbine was established. To capture

stage loading distribution change on transient condition, compressor model is divided by each stage. Compressor

map is created by CFD result, stall and reverse flow region is roughly estimated and included in this map. The

model was verified by 8staege compressor test result, transient surge limit happened on shut down operation can be

estimated. Unsteady pressure fluctuation is measured by high response pressure sensors installed casing wall. As for

transient surge condition, rotating stall occurred on 5th rotor just before surge happened, the rotating stall propagated

circumferentially and spread axially, and finally surge happened. On the other hand, steady state surge case, 1D

pressure fluctuation continuously occurred before surge. However rotating stall also occurred on 5 stage just before

surge. Final trigger of surge is rotating stall happened on 5% rotor, regardless of steady or transient surge, the surge

trigger is same.
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Fig. 1 Test Facility overview
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Fig. 16 Compressor map - Steady vs. Transient Surge
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Fig. 19 Surge prediction by improved dynamic simulation
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