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Abstract

In the last several decades, Particle Image Velocimetry (PIV) has reached a high degree of maturity as a laser
diagnostic technique based on tracer particles, with significant improvements in accuracy, resolution, dynamic
range, and as an extension to combustion measurements. To assess the recent developments and to project the fu-
ture trends of using the PIV technique for combustion measurements, we review many key issues for measuring
combustion flow fields. We introduce the representative applications of a supersonic combustor and swirling burner
and summarize the promising prospects and further development requirements of PIV measurements in combus-

tion flow fields.
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Planck constant v
frequency-shifted for Raman scattering w
frequency of laser beam H
frequency-shifted for fluorescence Vave
Mach number VRMS
pressure difference

bias error S
Root-Mean-Square (RMS) velocity error «
time between laser pulses A
particle displacement at x direction D
particle displacement at y direction w?

velocity at x direction

1. Introduction
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Combustion is an important process in aircraft engines, gas turbines, ramjets, rockets, and internal combustion
engines. The foundation of combustion research depends greatly on the physical, mathematical, and numerical
modeling of the combustion process. Newly developed or improved models require the assessment and validation of
experimental measurements, which are mostly obtained from simplified or specified combustion devices and are
commonly based on laser diagnostics. These laser diagnostics generally have the advantages of non-intrusiveness,
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