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Design of Mass Flow Measurement System for
Industrial Gas Turbines

Abstract

The measurement of air mass flow rate in industrial gas turbines is commonly based on
the measurement of static and dynamic pressures at compressor intake during steady
state operation. The accuracy of this method is suitable for the instrumentation and
control system applications under steady state operation of the gas turbine. During
transient engine operation including start up and shut-down, the accuracy of this
method reduces significantly. This method uses empirical correlations, which are specific
to each turbine intake geometry and flow conditions. The development of
thermodynamic models and numerical flow simulations for design and development of a
gas turbine, requires accurate measurement of the air mass flow rate. In this paper two
new methods for inlet mass flow rate measurement are presented. The first method
uses an array of hot wire anemometers to capture velocity profile at gas turbine intake
and the second method is based on air velocity measurement by an array of stagnation
pressure probes and static pressure taps at turbine intake.

Keywords: Mass Flow Rate Measurement, Gas Turbine, Hot Wire Anemometer,
Stagnation Pressure Probe
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