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ABSTRACT

This research investigated the characteristics of flow measurement using
elbow meter for gypsum slurry of flue gas desulfurization system at Mae Moh power
plant units 8-11. This work is divided into two parts. For the first part, the
characteristic of elbow meter has been studied on a laboratory scale. The 90-degree
elbow having 125 mm tube diameter is selected as a testing specimen. This elbow
meter was tested in both vertical and horizontal operating positions. In this
experiment, the Reynolds number of gypsum slurry is between 2,000 and 3,500 and
the mass fractions of gypsum in slurry are 51 %, 54 %, and 57 %. For measuring the
flow rate of gypsum slurry by elbow meter, the differential pressure between pressure
taps (that consists of 2 holes: the first hole is on the internal wall and another one is
on the external wall) were located on the elbow at 22.5, 30.0, 37.5, and 45.0 degrees
from pressure taps axis to the perpendicular plane of flowing axis respectively.

From the experiment, it is found that, the elbow coefficient is between
0.44-0.79 and error within £ 2.92 %. The elbow coefficient depends on the Reynolds
number and the mass fraction of gypsum. However, in case of the elbow positions
and pressure taps, it is found that, these parameters rarely affect on elbow coefficient.
Moreover, the vertical-position elbow is more appropriate than the horizontal one for

flow measurement because of its high sensitivity to pressure signal and uniformly
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distribution of gypsum particles in slurry. The pressure taps on the elbow at 45.0
degrees is more suitable than others are because of its highest sensitivity to pressure
signal.

The correlation for predicting the elbow coefficient is also developed in
this work. It is found that, this correlation can be predicted by all of the experimental
data within + 2.0 % fluctuation.

The second part of this research is to develop the fuzzy logic system for
controlling the flow rate of gypsum slurry. By using the pressure signal from the
elbow meter, the flow rate of slurry is calculated by correlation from the first part and
then the fuzzy logic controller develops a signal for controlling the speed of motor
driving slurry pump via a frequency inverter. The response time of equipment for

controlling the flow rate of gypsum slurry pump is between 225 - 313 seconds.



