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Assessment of Pollutant Dispersal from a

Power Station

Power stations often require large volumes
of coolant water and hence are sited close to
bodies of water such as rivers and lakes.
However, large natural bodies of water often
contain complex marine ecosystems that are
sensitive to  the local environmenta
conditions.

Although significant effort is made to limit
the discharge of artificia pollutants, thermal
pollution ie the discharge of higher
temperature water, can also cause harm.
The increase in water temperature can lead
to migration of species, creates a potential
for new incoming species and can radically
dter the balance of the existing marine
ecosystem.

Temperature
290.0
[ 289.0

~283.0

[ 3.672  7.348___11.016

The aim of the work programme was to use
CFD techniques to assess the performance
of apower station outflow design that aimed
to limit thermal environmental impact. The
power station was situated adjacent to atidal

bay.

The objective of the project was to
determine the geometrical extent of the
region in which the water temperature was
elevated by more than 3°C during a “worst
case’ outflow condition. This level of
temperature increase is commonly used as
an indicator for the potential for
environmental damage.
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Power stations takein large volumes of coolant water from nearby water reservoirs and discharge
water at elevated temperatures. Thisthermal pollution can cause significant damage to sensitive
marine ecosystems. Thiswork programme aimed to use CFD techniques to assess the performance of
apower station outflow manifold and configuration at aworst case condition. The local geographical
relief and the geometry of the outflow manifolds were used to construct a CFD model of the system.
Theresults from the analysisindicated that the excessive temperatureincrease is restricted to aregion
within approximately 70m of the outflow. In addition, the elevated temperature is concentrated at the
tidal bay surface with the bay bed remaining largely unaffected.
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Geographical data of the tidal bay adjacent
to the power station and CAD geometry of
the outflow and inflow manifolds were
used to develop a CFD model of the power
station discharge system. The investigation
was limited to a near-fidd anaysis
encompassing a region approximately
200m upstream and downstream of the
outflow.

The ANSYS suite of CFD products was
used throughout this project, ANSYS-
ICEM CFD software was used to develop
the CFD models and ANSYS-CFX was
used to obtain the flow solutions.

The domain of interest was large from a
CFD viewpoint and included a large range
of length scales ie smaller scales of the
order._of the outflow discharge pipe
diameter as well as larger scales of the

The outflow discharge temperature was
assumed to be 8.6°C higher than the bay
ambient temperature.

An initial steady-state analysis was
performed in order to develop a reasonable
set of initid conditions for the time-
dependent analysis.

The andysis results suggested temperature
increases greater than 3°C were restricted to
a region within 70m of ‘the outflow
manifold. In addition the region of
increased temperature was concentrated
close to the surface of the tidal bay with a
large vertical temperature gradient. The bay
bed was largely unaffected.

The results indicated that although the
discharge flow did result in a slight increase
in water temperature at the inlet manifold,

order of the main dimensions of the bay. the increase was not significant. Thus the w7
Thus a hybrid meshing approach was used  level of flow recirculation was low.
in which the local field was meshed using
tetrahedral elements whilst the far-field The analysis indicated that region of
used efficient hexahedral € ements. potential ~ environmental  impact was

relatively small and concentrated to a small
The worst case condition was assumed to  areain the neighbourhood of the outlet.
be during the period 7 %2 minutes before the
Low Water point and the 7 ¥2 minutes after
the Low Water point. A full time
dependent analysis was performed that
included the free surface of thetidal bay.
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