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THE DETERMINATION OF THE OPTICAL DENSITY PRCFILES
IN THE TURBULENT SHEAR i.AYERS BY MEANS
OF THE INMAGE PROCESSING METHOD

Chen Haitao

(Institure of Mechanics, Academia Sinica)

ABSTRACT T he optical density profiles in a turbulent shear layer can be deter
minted by means of the Mach-Zehnder interferometer. The quantitative counting of the
number and the center focation of each fringes in a interferogram manually is always
a tedious work. In this paper, an automated method is introduced for this purpose by
means of a Microneye Bullet and a Microcom puter.

The Mach-Zehnder interferogram is taken from a test of a nozzle flow with gas
mixture of 62% Ar/38 %He. The apparatus used is a set of a Microneye Bullet, an
Apple 11 plus Computer and an Epson RX-80 Printer. After running the MVICRONEYE
program, the image of the interferogram is optically focused on the photosensited
array inside the Bullet and a picture composed of black and white dots is displayed
on the screen of the computer.

A computer program fot counting the number and the center location of each
fringes along 16 horizontal lines.calculating the optical density at different position and
plotting the result by a printer is created. Due to the turbulent effect of the jet, the
fringe pattern inside the shear layer is always blurred, so that, the computer can not
distinquish easily. For solving this problem, five pictures of different brightness of the
same interferogram are used. A tare interferoéram(without gas flow) is used for com-
parison.

T he calculation of the optical density profile is based on the fact that the fringe
shift of the test and tare interferograms at the same point is equal to. the phase
angle difference and also equal to thé optical length difference of two coherent laser
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beams which combine and form fringe pattern in the Mach-Zehnder interferometer.
T he plot of the optical density profile is given with the corresponding interferogram
and the screen picture.

T his technique can also be applied in the determination of the laser beam phase
angle deviation according to the fact that each fringe shift of the test and tare interfe-
. rograms at the same point is equal to a phase angle 2 7. A plot of the root mean
square phase angle deviation versus the distance downstream from the nozzle exit is
also given. From this picture, one can see-that., the more wrinkle of the fringes is,
the higher of the phase angle deviation exists.

KEY WORDS turbulent shear layer, optical property, image processing method,
in terferogram.



