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Abstract
TE 153968

The present study aimed at developing a technique to determine the values of the liquid-to-particle
heat transfer coefficient (4,) in an aseptic food processing system. The technique involved the use
of liquid crystal, which charges color with temperature, along with an image processing technique,
to measure the temperature of a moving particle in a holding tube. In the first part, a color-
temperature relationship was developed by video-taping the changes of color of liquid crystal,
which was coated on a still particle, analyzing the images obtained to determine the values of the
average color of the particle by fixing the required pixels on the particle surface and comparing the
data with those obtained from a thermocouple welded to the surface of the particle. The mean color
values were then used to develop a correlation for prediction the temperature of the particle moving
through the holding tube. For the measurement of the temperature of a particle moving through a
tube, the changes of color of liquid crystal, which was coated on the particle, were again video-
taping and these images were then analyzed to determine the average color changes of particle.
Since, in this step, both the position and size of the particle was not constant, it was necessary to
change the method, which was used to fix the position of the particle, i.e., changing the color
images to gray-scale images using saturation values from the HSV color system, in order to separate
the particle from the dark background. This was done by fixing the position of the particle based on
its threshold band; the mean color of the particle was then determined. The temperature values were
then predicted from the developed correlation; the values of h/p were then obtained. The values of
the calculated A, were compared with those obtained from the relative velocity method, which

reported the values of h,, in the range of 220 to 1129 W/mzK, slightly different from those obtained

using the liquid crystal method of 186 to 1115 W/m:K, over the range of the particle Reynolds

number of 829 to 1460. This method can therefore be applied to determine h,, in an aseptic process

but with some limitation depending on the system.





