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ABSTRACT

In this research, experimental laboratory sedimentation units
were constructed and operated in order to study the effect of
differences in temperature between the influent water and the water in
the basin on the efficiency of settling and the mixing ratio.

The testing units were consisted of five rectangular sedimentation
basins, (100) cm in length and (40) cm in width, operating at constant
surface over flow rate of (3.6) m*/m?. day, In order to study the effect
of hydraulics detention times on the performance of the laboratory
sedimentation basins, five detention times has been selected. The
selected times were (1, 1.5, 2.0, 2.5 and 3) hours respectively. Each
basin was provided by a specific water inlet which was installed on
one side of the basin and extended along the width of it. Moreover,
each basin was also provided by a sliding baffle which was installed at
the entrance side on the distance of (5)% of the basin length. During
the search, the height of the baffle was changed to be equal to (20, 40
and 60)% of the water level in the basin. The sedimentation basins
were operated on the continuous flow regime using synthetic water
feeding.

The experimental program was divided into two major stages.
During the first one, potassium permanganate dye was used to
determine the mixing degree and behavior of the introducing water
layer under various operating conditions, whereas during the second
stage the effect of the operating conditions on the removal efficiency
of the sedimentation basins was investigated and under the same
circumstances adopted in the first stage.

The results of the first stage have proved clear relationship
between behavior, pattern and the horizontal velocity of the
introducing water layer and the difference between the influent water's
temperature and the temperature of the sedimentation basin content.
Lower horizontal velocity was recorded when there is no difference in
temperature. The results also have proved that; increasing the
differences in temperature decreases the mixing ratio in the basin.
Besides, mixing ratio increases with increasing both of the hydraulic
detention time and height of the inlet baffle.

The results of the second stage showed that, the removal
efficiency of suspended solid decreases with increasing the differences
in temperature between the influent water and the sedimentation basin



content. Maximum removal efficiency was recorded when there is no
difference in temperature. Besides, the removal efficiency increases
with increasing each of the hydraulic detention time and height of the
inlet baffle, and decreases with increasing the horizontal velocity of
the introducing water layer.

The results also showed that, the influence degree of the various
factors on the removal efficiency is modified according to the change
of influent water temperature in comparing to the sedimentation basin
content temperature. When the temperatures of the influent water were
less than the temperature of the sedimentation basin content, hydraulic
detention time had the greatest effect on the removal efficiency,
followed by the differences in temperature and then the height of the
inlet baffle. The results of the analysis have proved that the effect of
the hydraulic detention time was double the effect of height of inlet
baffle and (1.2) times the effect of differences in temperature. In
contrast, the differences in temperature had the greatest effect on the
removal efficiency, followed by the hydraulic detention time and then
the height of inlet baffle in cases when the influent water temperatures
were higher than the temperature of the sedimentation basin content.
The results of the analysis have proved that the effect of the
differences in temperature was equivalent to (2.5) times the effect of
the height of inlet baffle and (1.3) times the effect of the hydraulic
detention time.

The results of study also showed that, at the same differences in
temperature, lesser removal efficiency could be achieved when the
influent water temperatures are greater than the temperature of the
sedimentation basin content. Accordingly, to obtain appropriate
operation conditions, it is recommended to calculate the required
hydraulic detention depending on the worst state, i.e., when the
influent water temperatures are greater than the temperature of the
sedimentation basin content, which frequently occurs during the
winter season.

Finally, mathematical models to describe the effect each of the
studying factors on the suspended solids removal efficiency and
mixing ratio have also been derived during this study. The derived
models can be used to predict the removal efficiency of the
sedimentation basins under wide range of differences in temperature
between the influent water and the water in the basin.
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