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The evaluation of error due to flame in the measurement
using phase doppler anemometry

Young-Joon Yang'

Abstract

Spray combustion has been used in many industrial fields, for instance, such as diesel engines, gas turbines and industrial
furnaces, and furthermore various measurement techniques have been applied to elucidate the phenomenon of spray
combustion. In order to measure simultaneously the droplet velocity and the droplet size of spray, phase doppler
anemometry (PDA) was frequently used in spray combustion. However, the measurement error is occurred due to existence
of flame, which is considered as influencing the precision of measurement. Therefore, the purpose of this study is
experimentally to conduct the systematic evaluation on the measurement error when PDA measurement is applied to

combustion field.
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Table 1. Specification of PDA optical system

Transmitting optics :

Wavelength of laser beam 514.5 nm
Initial diameter of laser beam 1.34 mm
Focal length of front lens 500 mm
Beam separation 51.5 mm
Spot diameter 244.8 um
Fringe spacing 5.0 pm
Fringe number 49
Receiving optics :
Off axis angle 63 degree
Focal length of receiving optics 310 mm
Width of spatial filter 100 pm
Range : Maximum diameter 254.0 um
Maximum velocity 1.5 m/s
Minimum velocity -0.5 m/s
Bandwidth of signal processor 0.4 MHz
Frequency shift 40 MHz
Sampling time 100 sec
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