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Digital calibration method and application of compressor
variable stator vanes
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Abstract: In order to improve the angle precision of variable stator vane (VSV), the process and
method of digital calibration for VSV were established. The main steps include: zero calibration of angular
resolver, angle measurement of extreme position, length adjustment of connecting rod, angle checking of
extreme position, vane’s angle and liner displacement of actuator, and angle checking of difference for all
speeds. The platform system was also founded for VSV digital calibration. The method proposed avoided
the impact from personal operation deviation and precision of calibration tool. The test results showed that,
the new digital VSV calibration improved the angle precision at half degree. The improvement of angle

precision promoted the matching performance of compressor and the accuracy of compressor performance

evaluation.
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Fig. 1 Schematic diagram of VSV calibration tool
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Fig. 2 Process of digital angle calibration of VSV
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Fig. 4 Schematic diagram of arm angle
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Fig. 5 Model of angular resolver calibration platform
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Fig. 6  Schematic diagram of the pin hole of angular resolver

calibration platform
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distribution for VSV
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Fig. 11 Schematic diagram of the angle measurement for VSV
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Table 2 Different vane angle at eccentric state of the same stage ()
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Table 3 Target of relationship between the actuator piston rod displacement and vane angles

R Wi Z%(H SO 5 S1#EH S2 A S3 #ERE M S4 FERE S

1 1 1 1 1 1 1
2 0.993 1.000 0.984 0.983 0.977 0.978
3 0.979 0.998 0.948 0.943 0.926 0.928
4 0.957 0.994 0.895 0.886 0.848 0.858
5 0.921 0.981 0.811 0.793 0.727 0.745
6 0.870 0.950 0.689 0.662 0.557 0.588
7 0.790 0.871 0.504 0.465 0.306 0.364
8 0.676 0.699 0.249 0.202 -0.020 0.084
9 0.534 0.379 ~0.074 —0.114 —0.386 ~0.207
10 0.293 -0.254 -0.525 -0.508 —0.783 —0.458
11 0.188 -0.592 —0.711 —0.647 —0.892 ~0.490
12 0.121 -0.825 -0.821 -0.721 -0.935 —0.481
13 0.064 ~1.039 ~0.909 —0.773 —0.956 —0.454
14 0.041 ~1.130 —0.942 —0.791 —0.959 —0.438
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Fig. 13 Curve graph of the left actuator linear displacement and Fig. 14 Curve graph of the right actuator linear displacement
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