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Velocity Distribution Measurements in Mach 2.0 Supersonic
Nozzle using Two-Color PIV Method

Kyubok Ahn* - Seongkyu Lim* - Youngbin Yoon**

ABSTRACT

A two-color particle image velocimetry (PIV) has been developed for measuring two dimensional
velocity flowfields and applied to a Mach 2.0 supersonic nozzle. This technique is similar to a single-color
PIV technique except that two different color laser beams are used to solve the directional ambiguity
problem. A green-color laser sheet (532 nm: 2nd harmonic beam of YAG laser) and a red-color laser sheet
(619 nm: output beam from YAG pumped Dye laser using Rhodamine 640) are employed to illuminate the
seeded particles. A high resolution (3060x2036) digital color CCD camera is used to record the particle
positions. This system eliminates the photographic-film processing time and subsequent digitization time as
well as the complexities associated with conventional image shifting techniques for solving directional
ambiguity problem. The two-color PIV also has the advantage that velocity distributions in high speed
flowfields can be measured simply and accurately by varying the time interval between two different laser
beams due to its high signal-to-noise ratio and thereby less requirement of paricle pair numbers for a
velocity vector in one interrogation spot. The velocity distribution in the Mach 2.0 supersonic nozzle has
been measured and the over-expanded shock cell structure can be predicted by the strain rate field. These
results are compared and analyzed with the schlieren photograph for the velocity distributions and shock

location.
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2. Two-Color PIV (Particle Image
Velocimetry)
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Fig. 1 Schematic of two-color PIV system
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