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Within the framework of his Ph.D studies, the “Wastewater treatment
expert system” has been developed at the Department of
Environmental Engineering and Chemical Technology under the
leadership of the author, which is intended to operate as a complex
evaluation and analysis system supporting the investment and
operational tasks of a wastewater treatment plant.

The Ph.D. research is based on the previous works of the author: first,
a wastewater treatment simulation software had been developed in
Pascal language for the simulation of SBR type plants, and later
another software was developed in a project of the Ministry of
Education which was able to handle CSTR reactors. During the
research — primarily the survey of the Hungarian conditions — the
author has carried out several measurements and analysed the data of
different monitoring systems ensuring that the data for system
evaluation are authentic and adequate for modelling purposes.

The Ph.D. thesis gives a thorough overview on the scientific
background of the phosphorus removal — which still remains a
significant problem in Hungary in spite of the favourable EU
regulations — and proves the applicability of the expert system in this
field.

Most important results of the Ph.D. work:

1. A commercially available, entirely Hungarian developed
wastewater treatment modelling software has been created.
The system — as an exclusive service — is able to perform
investment and operational cost, and the final version will be
able to handle any model described in a Petersen matrix.
Further advantage of the model according to the other
commercially available software, is the client-server
architecture, the significant automatisms (“expert system’)
and the Hungarian language (that can be easily translated into
any other language). The development of the whole system
has been carried out under the leadership of the author.

2. The Ph.D. thesis overviews the difficulties of biological
excess phosphorus removal, introducing the scientific
background and highlighting the most frequent problems.
The factors influencing phosphorus removal, biokinetics,



main technological solutions and modelling tools are
specified in detail.

3. One can get acquainted with the design and development
process of the computer expert system from the Ph.D. thesis
and may have a view on the implementation and inner data
structure of the software.

4. For the demonstration of a real-life application of the
software, a large — 48 000 m’/d capacity — wastewater
treatment plant reconstruction has been pre-tested. All steps
of the investigation are introduced in the chapter. The study
shows that the critical points — phosphorus removal in this
case — of the system can be determined well before the
implementation and test run, and an alternative
recommendation is made for the reconstruction.

5. Another case study in the thesis investigates and solves an
operational problem by the application of the simulation
software. The introduced wastewater treatment plant over
satisfied the strictest Hungarian limit by 95%, however,
every two-three week the phosphorus concentration in the
effluent increased to its double for 24-48 hours. The reason
for the operational problem could not be detected by
traditional methods, only by dynamic simulation. The
investigation illustrates well the variety of problems that can
be solved using dynamic simulation and introduces an
interesting anomaly as well.

The Ph.D. thesis is already used as an educational material in the
higher education and in the education of wastewater treatment plant
operators. The written material and the expert system gives significant
assistance to local governments and other institutions (e.g.
environmental authorities and plant operating business). The
translation (English, Romanian, Croatian, Arabic) and introduction of
the expert system is under negotiations as a result of formal request.
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