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Fluidic Temperature Sensor for Gas Turbine

By Yukio MATSUDA, Kenji NISHIO
and Masanori ENDO

ABSTRACT

A fluidic high temperature sensor was constructed based on the authors’previous experiments
with cool air. The sensor is basically a fluid oscillator with two feedback channels, in which the
pressure wave travels at a speed determined mainly by the temperature of the working gas. The
shape of the feedback channels and ratio of outlet nozzle area to main nozzle area was properly
selected to obtain temperature-sensitive, pressure and noise-insensitive oscillatory characteristics.
The sensor was made of stainless steel by the diffusion bonding method, and was designed to
permit mounting on the wall of the turbine outlet duct.

A test utilizing high temperature air and combusion gas (up to 800° C) was conducted to
obtain the static and dynamic characteristics of the sensor. Within the limits of the capability of
the test apparatus, the maximum deviation from the calibration curve was found to be +4°C
(up to 470°C) and +15°C (higher than 470°C), and the temperature-frequency sensitivity 2.5
(Hz/° C) at 750° C. The sensor transferred a stable output signal the frequency of which was nearly
insensitive to pressure changes at the inlet port within the range of a pressure ratio exceeding 2.5.
The dynamic response of the sensor was represented by the combination of two first-order delays
with time constants of less than 0.5 sec and more than 10 sec respectively.
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