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The Study on Two-color PIV Algorithm
for a Measurement of Droplet Velocity
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ABSTRACT

It has been known that spray characteristics have an important effect on the mixture
formation and directly influence the engine performances and the emissions. Up to now, the
measurement of droplet size is well developed such as PDPA and PMAS though the
behavior of small droplets during secondary atomization is not clear. Particle image
velocimetry(PIV), a planar measuring technique, is a very efficient tool for studying
complicated behavior and a fast and reliable method to track numerous droplets during
injection.

In this study, two-color scanning PIV is designed to obtain quasi-instantaneous two
dimensional velocity data by using Ar-ion laser, rotating mirror and beam splitter. This
PIV method which has high temporal and spatial resolution provides the information about
the small complex droplet behavior.
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Fig. 1 Flow chart of two-color PIV algorithm
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{a} Test image

(b} Blue image

{r} Green image () Veloolty vector

Fig. 2 Color image processing procedure
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Fig. 3 Beam splitter and two sweeping beams

Table 1. Image aquisition and processing system

Computer IBC PC 166MHz
Synchronizing board| DAQ PC-TIO-10
Nikon F3 with
Still
camera Zoom Lens
YASKAWA SGM
Servo motor
and PS-101A
Film scanner Nikon LS-2000
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Table 2. Result of pitot tube and FVM

APlmmAq] | dP/dz[Pa/m] | Vel(Pitot) | Vel.(FVM) Error(%)
POINT 1 0.65 -1.05 3.306(m/s) | 3.386(m/s) 242
POINT 2 0.66 -1.07 333L(m/s) | 3421(nmvs) 270
POINT 3 0.66 -1.06 3.38l(m/s) | 3.408(m/s) 2.16
Average 0.657 -1.06 3.323(m/s) | 3.403(m/s) 241
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Fig. 5 Schematic diagram of test section
for PIV measurement
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and calculation results
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Fig. 7 Test section for injector spray
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Fig. 8 Velocity field of test section
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