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This project encompasses a dual-color scanning PIV (Particle Image Velocimetry) system that
combines two DPSS lasers (green and blue) at a fixed separation angle and scans the beams at a
programmable frequency. The apparatus integrates two lasers, beam-combining optics, a
galvanometer mirror, and custom control electronics to generate synchronized scanning beams with
user-defined parameters. A built-in interface allows users to configure scan settings and trigger
timing for experiments.
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Particle Image Velocimetry (PIV) is a
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in a fluid, illuminating them, and capturing
photographs of their changing positions to
plot their movement.
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Dr. Jun Chen's fluid dynamics research lab
has proven a scanning PIV system that
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Galvanometer mirror sweeps lasers
across chosen angle range at a chosen
frequency
Stepper motor controlled-adjustable

mirror separates laser beams at a
chosen angle
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Market Potential

PV, as it relates to fluid mechanics, can be
used in multiple scientific fields, including
meteorology and oceanography, as well as
industries like automotive and aerospace, and
an easlily-transported and configurable
system like this could be adapted for use out
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Lightweight part design; side handles
and tripod screw holes enable easy
transport and mounting

Cover to seal
laser opening

Portabilit : : : : :
g This project's design for a dual-color scanning

PIV system enhances the current design,
provided by sponsor Dr. Jun Chen, by being
lightweight, portable, and reduced in overall

in the field or in other research lab settings.
The simplified optical equipment used iIn
this design, mainly the two lasers, is cost-
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cost. However, this doesn't mean there isn't
room for more improvements. Despite best
efforts to reduce the weight of the system, the

advantageous when compared with standard
pulse laser PIV systems currently on the

metal parts are still heavy, and although we

reached our goal of under 30 Ibs., more weight
can be removed. In addition, more fillets could
be added to multiple parts, specifically on the
outside of the system, to make it easier to hold
and transport.
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market, which makes this system more for securing
accessible to potential consumers.

All custom-made parts were machined in-
house mainly using CNC mills for maximum
precision, so any company with access to a
machine shop would have the ability to
manufacture these parts on their own.
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A portable, low-cost, dual-
color laser scanner for
visualizing fluid flow
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