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Systems Analysis for Water Technology

This book deals in a concise format with the methods used to develop mathematical
models for water and wastewater treatment. It provides a systematic approach to mass
balances, transport and transformation processes, kinetics, stoichiometry, reactor
hydraulics, residence time distribution, heterogeneous systems, and dynamic behaviour
of reactors. In addition it includes an introduction into parameter identification, error
analysis, error propagation, process control, time series analysis, stochastic modelling
and probabilistic design. Written as a textbook it primarily supports graduate and doctoral
students in environmental engineering but may serve as a resource for academics and
practitioners alike.

This book has a rather long history. It goes back to 1980, when environmental
engineering evolved from sanitary engineering as a new and broader engineering
discipline. I had the assignment to teach a course in mathematical modeling of technical
systems as part of a new postgraduate course in Urban Water Mana- ment and Water
Pollution Control at ETH in Zurich. I decided to teach this course on a rather abstract
level, with the goal of introducing methods that are generally applicable across the
different disciplines of what was then defined as envir- mental engineering. Now I teach a
graduate course in methods for urban water management, which heavily relies on the
material I compiled in the 1980s. This course is offered in the first semester of the master
education in environmental engineering at ETH; it requires four hours of lecturing and
problem sessions a week during one semester. The students earn six credit units
(ECTS). Of all the engineering disciplines, environmental engineering appears to be
among those that maintain the most intimate contacts with the natural science disciplines.
Only a detailed understanding of chemical, physical, and microbial processes will lead to
engineered systems that fulfill the requirements of society and the environment and at
the same time do not require excessive economic and natural resources.
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