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Calculation and Analysis of the Influence of the Turbine Fluid Dielectric Constant on the Tip Clearance

Measurement of High Pressure Turbine
REN Rui—dong
(Chinese Fight Test Establishment, Xi’an 710089, China)

Abstract: In order to evaluate the influence of the turbine fluid dielectric constant on the precision of the capacitive tip clearance
measurement of high pressure turbine,the composition of the turbine fluid medium of aeroengine was obtained by theoretical analysis,and
the volume fraction of each component was calculated. Because the volume fraction of water vapor had a great influence on the turbine fluid
dielectric constant,the variation range of turbine fluid dielectric constant under different working conditions and different volume fraction of
water vapor was calculated by simulation. On this basis, the influence of turbine fluid dielectric constant on the error of the tip clearance
measurement of turbine was calculated. The calculation results show that the maximum error caused by the turbine fluid dielectric constant
is 0.3%,which can be neglected in engineering application.
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