PHASE DOPPLER PARTICLE
ANALY ZER (PDPA)

PATENTED TECHNOLOGY FOR HIGH QUALITY SIZE AND VELOCITY MEASUREMENTS

Phase Doppler Particle Analyzer (PDPA) is an
extension of the Laser Doppler Velocimetry technique,
used for measuring particle size and velocity at a point.
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- \ MEASUREMENT REGION
ILLUMINATION * Each laser beam pair crosses, which causes the wavefronts to
¢ A continous wave (CW) laser and beam generator emit up to three beam interfere, forming a fringe pattern.
pairs, one for each velocity component being measured. ¢ The fringe spacing is a known function of the laser wavelength,
¢ Each beam is split into a pair of beams, and a phase shiftis applied to scecech SandD.
one of the beams. ¢ The measurementregion is scanned through the spray or particle
¢ The beam pairs pass through a fiberoptic cable, and exit the probe with a field to acquire profiles and contours.
separation distance S. ¢ The particles refract or reflect the fringe patternina manner that
¢ The beams intersect at a distance D from the probe. relates to their diameter.
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s SIGNAL COLLECTION
: + The measurementregion is viewed by
: three detectors at three different positions.
: ¢ Each of the three detectors produces
° Dopplers burst signals similar in appearance,
[ ] 5
. but out of phase with each other.
o
e * The phase shiftyields the spatial fringe
frequency, which is linearly proportional to
the droplet size.
- ¢ The Doppler burst amplitude is also measured
PDPA RESULTS ‘ ! i \ and used for validation and definition of the
) I . Ry %] 1Y Yy ‘l measurement region.*
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2. o ; SIGNAL PROCESSING
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s 352;5 * The signals are digitized at multiple sampling rates to allow automatic dynamic
- 1338 selection of the appropriate sampling rate, to accurately measure the particle size
8w ézéé < and velocity.
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E " 5219 + Both the Fast Fourier Transform (FFT) and autocorrelation techniques are used
2l 2879
o u 7o to obtain the frequency (velocity) and phase (diameter) of each particle that passes
DAL MORSRARESCL SN through the measurement region, at the highest resolution and accuracy.
Courtasy Prot.A. 1. Suth and K. Gurubarar, Dapt. of _jL";,'f"'f,;,,:::’}°§,{';;';f::““_°;;‘:;:,';j;_“;\‘,}\“;°,'::r;"f““’ * Particle size measurements are validated and correction algorithms are applied,
sl | s Ty using the measured burst amplitude.
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