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1 Overview

1.1 Overview

The course introduces key issues related to promoting sustainable desalination operations in today’s
desalination industry. The course analyzes developments in the desalination industry using the three
elements of sustainability: cost, society, and the environment. The aim of this course is to help the
students approach the desalination industry with sustainability in mind. As the desalination industry
booms and new desalination-related systems, designs, processes and products are introduced every
year, these new developments could best be judged by their sustainability. In this context, the
course covers topics such as environmental impacts of desalination processes, understanding water
production via desalination within the water-energy-cost nexus, designing safe and sustainable
intake and outfall systems for desalination plants, assessing economic feasibility of new desalination
processes, evaluation of renewable-energy-powered desalination processes, evaluation and
applications of novel desalination systems, such as membrane distillation and forward osmosis,
recent technological improvements for enhanced desalination processes, and fouling issues in RO
membranes. To better convey the course concepts, case studies will be presented.

1.2 Learning Outcomes and Assessment Methods

1.2.1 Learning Outcomes

1. Understand the concept of sustainability in the context of desalination processes

2. Comprehend the environmental impacts of various desalination processes

3. Awareness of issues related to designing sustainable intake and outfall discharge systems for
desalination plants

4. Ability to perform basic economic analyses to evaluate and compare desalination processes

5. Understand heat and mass transfer in new desalination processes such as membrane
distillation

6. Familiarity with recent trends and developments in the desalination industry and the
understanding of how they can be judged using the three sustainability components

1.2.2 Assessment Methods

There are no traditional “exams” in this course. Assessment is done through homework assignments
(mini-projects) and one main project. Several homework assignments will be given during the
semester. These will be in the form of intensive mini-projects with relevance to course subjects.
Students will do their homework assignments individually. The course project will be assigned to
individuals or small groups of students (depending on class size) early in the semester. All effort will
be made for students to be assigned individual projects. However, in the case of group projects,
which will have no more than 2 students, the students will be asked to develop a project plan with
clear responsibilities for each participant. The students will work on their project throughout the
course and present their results. Grading of course project will be based on presentations as well as
written reports.

1.2.3 Course Readings

Because the course covers a broad range of topics, there is no single comprehensive textbook. Thus,
for course readings, students will be expected to consult the reading materials, which will be
provided on the course web site, additional references from the library, as well as lecture slides for
the course, which will also be provided on the course web site. A partial reading list is provided at
the end of this syllabus.



1.3 Grading Policy

Grades will be based on various assignments throughout the term. Their weights are:

e HW Assignments (mini-projects): 60%
e (Course project-Report: 25%
e Course project-Oral presentation: 15%

Since the grading in this course will be done based on homework assignments and course project, it
is very important that the students be familiar with the criteria applied when grading each of these
assignment types. They are as follows:

Homeworks: the main criteria for HW grading are:
e Analytical and critical comprehension and presentation of information
e Relevance of presented information
e Accuracy of calculations (for HWs involving calculations)
e Completeness and accuracy of provided answers
e Validity and justification of assumptions, when made.
e Thoroughness in searching the information (but without exceeding page limits)
e Reflection of good understanding and application of course concepts taught in the HW
assignment

Project: the main criteria for project grading are:
e Reflection of good understanding and application of course concepts taught in the project
Inclusion of the three sustainability elements in the discussion
Thoroughness in collecting relevant and useful data
Legitimacy of assumptions (if any) and their justification
Quality and depth of results discussion
Final recommendations (logic, clarity, support within study)
Discussion of study limitations
Data presentation (clarity, effectiveness, etc)
Report formatting (including citations, language, effective utilization of page limit, etc)
handling questions (during oral project presentations)

1.3.1 Absences

Students are expected to complete all assignments on time. Unexcused late assighments will be
marked down. Reasonable excuses (sickness, unavoidable professional absences, family
emergencies, etc.) will of course be accepted when presented near the event.

1.3.2 Academic Honesty:

Assignments turned in for grading are to be done individually, although it is expected that students
will discuss the issues involved in problem sets and often learn best collectively. In practice this
means that students may lead each other to the proper understanding of the material, but should
ultimately prepare reports for each assignment individually, in their own format and words.
Demonstrated evidence of copying (exactly the same wording of sentences, etc.) will result in zeros
for each paper with this evidence.



1.4 Class Schedule Spring 2013

. Homework | Homework
Class | Date Day Topic .
assigned Due
1 20/1 Sunday Course Introduction
2 23/1 Wednesday | The global water crisis HW 1
3 27/1 Sunday The desalination market
4 30/1 Wednesday | Desalination and sustainability HW 2 HW 1
5 3/2 Sunday Fouling in RO plants
6 6/2 Wednesday HWZ presentations and The red HW 3 HW 2
tide phenomena-1
7 10/2 Sunday The red tide phenomena-2
3 13/2 Wednesday HW.3 prfasentatlo.ns and course HW 3
project introduction
9 17/2 sunday safe and sustainable intake and HW 4
outfall systems
10 20/2 Wednesday Enwr@r’qental impacts of
desalination processes-1
1 24/2 sunday Enwr@r’qental impacts of HW 2
desalination processes-2
12 27/2 Wednesday EnV|r9nm.entaI impacts of
desalination processes-3
Renewable-energy powered
13 3/3 Sunday desalination-1: Introduction to
solar energy
Renewable-energy powered
14 6/3 Wednesday desalination-2: PV-RO systems
Renewable-energy powered
15 10/3 Sunday desalination-3: Low capacity solar HW 5
thermal desalination systems
Renewable-energy powered
16 13/3 Wednesday | desalination-4: High capacity solar
thermal desalination systems
Novel desalination technologies:
17 17/3 sunday membrane distillation-1
18 20/3 Wednesday Novel desalln.at.lon .technologles:
membrane distillation-2
Novel desalination technologies:
1 24 HW
9 & sunday membrane distillation-3 >
20 27/3 Wednesday Assessing .ecor.mmlc feasibility of
new desalination processes-1
31/3 Sunday No class. Mid-semester break
3/4 Wednesday | No class. Mid-semester break
7/4 Sunday No class. Mid-semester break
10/4 Wednesday | No class. Mid-semester break
21 14/4 sunday Assessing fecor.mmlc feasibility of HW 5
new desalination processes-2
2 17/4 Wednesday Assessing fecor.mmlc feasibility of
new desalination processes-3
23 21/4 Sunday Movie: the blue wars




24 24/4 Wednesday | Recent advances in desalination
The Singapore experience:
25 28/4 Sunday NEWater
TBD: The Boron issue in
26 1/5 Wednesday | desalination OR Novel desalination HW 6
technologies: Forward osmosis
27 5/5 Sunday Project presentations
28 8/5 Wednesday | Project Presentations
12/5 Sunday No class. Final exams week
16/5 Thursday No class. Final exams week

1.5 Other logistics

1.5.1 Class time/location
Sunday-Wednesday, Classroom 2, 4:15-5:30 PM

1.5.2 Office hours:
Due to the dynamic nature of the work at Masdar Institute (meetings, research activities, etc),

setting office hours that cannot be broken may be difficult. So, the students are welcome to stop by

the Dr. Arafat’s office at any time for questions, etc. If the student prefers to setup an appointment

beforehand with Dr. Arafat, that would also be fine.
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