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Thesis Summary
In terms of the importance of constructing Mega Electric Power Stations in
Egypt, this research was initiated with the objective of enhancing mixing
process by single port submerged diffuser. In order to achieve the research
objective, a methodology was planned to encompass five stages (i.e.
(Literature Review, Experimental, Numerical Modelling, Analytical and
Inferential Investigations).
During the Literature Review, in the field of Single port submerged diffuser,
was accumulated, studied, scrutinized and categorized into groups.
All through “Experimental investigation” 108 experiments were executed to
enhance the single-port-submerged-diffuser (SPSD) efficiency, where a
single-port-submerged-diffuser without any modification, single-port-
submerged-diffuser with propeller (DWP) and a threaded single-port-
submerged-diffuser were tested under variable parameters.
During “Numerical investigation”, the implemented model governing
equations were investigated. In addition, the model was calibrated (i.e. in order
to tune its parameters to produce similar results to measured values).
Furthermore, the model was verified and runs were executed.
During the “Analytical investigation”, an analysis was achieved to investigate
the impact of the different parameters (i.e. water depth ratio above the diffuser
and Reynolds number ratio) on the thermal pollution.
During the “Inferential investigation”, conclusions were drawn and
recommendations for Engineering Practice and future research were
suggested.
The research designated that adding a propeller to the diffuser increase
dilution of temperature and reduce mixing zone. In addition, the research
signposted that increasing the propeller distance so as reduce the velocity
increased the center-line temperature and increased mixing zone. Moreover,
the research flagged out that making a thread at the outlet of the SPSD has no
effect on mixing zone. Furthermore, the research confirmed that reducing the
temperature ratio reduces the mixing zone.
Innovative about this research is prioritizing implementation of a free
rotating propeller, as it reduces thermal pollution by enhancing mixing process.

Keywords: Thermal power station, Thermal pollution, propeller, dilution,
clogging, single port submerged diffuser, temperature distribution
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