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Analysis of the Influence of the Optimal Angles of the Guide/Stator Vane
Deviation at Each Stage of the Compressor of a Marine Gas
Turbine on Its Characteristics
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Abstract: In the ship’s integrated power system, variable load operation demands higher performance
from marine gas turbines. Optimizing the regulation of axial compressor guide and stator vanes is crucial
to adapt to rapid variable conditions of power system and expand the high-efficiency operating range of gas
turbine. Taking the NASA74 A axial compressor as research object, and aimming at the original optimal
guide and stator vane adjustment rules, the influence laws of the optimal angle changes (0 to +15°) of
guide and stator vane deviation on compressor characteristics and stable working range at different speeds

were investigated. Results show that at 60% rated speed, when the optimal angles of inlet guide vanes
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and the first two stage stator vanes deviation are +5°, the change in the peak efficiency point of compres-

sor is not significant, and total pressure ratio deviation is within 1% . However, when the deviation angle

is +5°, the stable operating range of compressor is expanded, and surge margin is improved; when the

deviation angle is —5°, the stable operating range of compressor is reduced, and the surge margin is re-

duced by about 1.3% . In the rated speed range of 60% to 100% , when the deviation angles of guide

and stator vane are +5° respectively, the optimal deflection angle in compressor characteristic curve is

gradually increased, especially above 80% speed, the peak efficiency of compressor is reduced due to

shock waves existing in flow channel. Compared with inlet guide vane deviation, the first two stage stator

vane angle changes have larger on the compressor characteristic ; and smaller deflection angles are advised

at higher speeds.
Key words:

surge margin
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Fig. 14 Effect of S1 stator vane adjustment on compressor

characteristics at different speeds
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Tab. 6 Effect of IGV/S1 deviation on compressor

surge margin at different speeds( % )

i IGV ML/ (°)  SLMFEMIE/ ()
e/ % ny WAL 0°
-5 5 -5 5
60 21.83 21,70 22.04  21.54  22.35
70 17.57 17.46  17.72  17.07  17.83
80 14.12 13.94  14.45 1474  14.37
90 5.99 512 6.07 571 6.97
100 11.54 9.69  12.39  9.59 11.56
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