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Effluent Treatment Plant
The increasing awareness of the sustainability of water resources has become an important issue. Many process
industries contribute to high water consumption and wastewater generation. Problems in industrial water management
include the processing of complex contaminants in wastewater, selection of wastewater treatment technologies, as well as
water allocation, limited reuse, and recycling strategies. Therefore, a water and wastewater treatment network design
requires the integration of both economic and environmental perspectives. The aim of this work was to modify and develop
a generic model-based synthesis process for a water/wastewater treatment network design problem utilizing the
framework of Quaglia et al. (2013) in order to effectively design, synthesize, and optimize an industrial water management
problem using different scenarios (both existing and retrofit system design). The model-based mathematical problem was
formulated as mixed integer linear (MILP) and mixed integer non-linear programming (MINLP) and strived to identify the
best wastewater treatment processes among a set of predefined alternatives that produce a minimum total annualized
cost, while meeting all wastewater specification criteria. In addition, the effluent options (for different retrofit scenarios) in
the modified superstructure could be set as discharge only, zero liquid discharge (total recycling), or a combination of
recycling and discharge with the aim of minimizing the amount of fresh process water consumption through the recycling
of treated wastewater. Also, an industrial case study of a refinery wastewater treatment plant was implemented.
Alternative recycling schemes (retrofit design problem) were proposed and solved. The retrofit design solution using
developed generic model-based synthesis offered a preliminary guideline for a better wastewater treatment network in
terms of economic benefits and environmental impact compared to the existing process and accomplished it in an
effective time frame.
 
General information
State: Published
Organisations: Department of Chemical and Biochemical Engineering, CAPEC-PROCESS, Chulalongkorn University
Authors: Sueviriyapan, N. (Ekstern), Siemanond, K. (Ekstern), Quaglia, A. (Intern), Gani, R. (Intern), Suriyapraphadilok, U.
(Ekstern)
Pages: 133-138
Publication date: 2014
 
Host publication information
Title of host publication: Proceedings of the 17th Conference on Process Integration, Modelling and Optimisation for
Energy Saving and Pollution Reduction
Volume: 39
ISBN (Print): 978-88-95608-30-3
 
Series: Chemical Engineering Transactions
ISSN: 2283-9216
Main Research Area: Technical/natural sciences
Conference: 17th Conference on Process Integration, Modelling and Optimisation for Energy Saving and Pollution
Reduction, Prague, Czech Republic, 23/08/2014 - 23/08/2014
DOIs: 
10.3303/CET1439023 
Publication: Research - peer-review › Article in proceedings – Annual report year: 2015

 

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Online Research Database In Technology

https://core.ac.uk/display/43257484?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

