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e https://youtu.be/X750Ar-3uijA
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Minor AquaCycle Sy

e September 2024 first edition of Minor AquaCycle.

30 EC

e Multidisciplinary minor: open for students of chemistry, chemical engineering,
environmental sciences, civil engineering, mechanical engineering and electrical
engineering. (Of course, also open for students of related study programs and
international students.)

e Working language in Minor AquaCycle is English.

e Duration of the Minor AquaCycle is a semester of 20 weeks, divided in two

quarters of 10 weeks:

= First quarter will be used to build up knowledge and skills to learn the different aspects of
circular water technology

= Second quarter consists of a multidisciplinary internship with a small group of students at
a company
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First quarter of the minor Sy

e Theory and practice in circular water technology (10 EC):
= Summative assessment with SOWISO (a virtual learning platform that focuses on science,
technology, engineering, and mathematics). A set of questions (on the different topics of
the water chain) in SOWISO of which 70% should be correct.
e Project circular water chain (5 EC):
= Student groups optimize a part of a given water chain of a real-life project in a
multidisciplinary group. Students make one design sketch from all partial results and
relate this to relevant sustainable development goals.
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e Theory (and practicals) will be offered in the flow of the water in the water chain.

Schedule quarter 1

Minor AquaCycle

Week Content Lesson hours Location || Week Content Lesson hours Location
number number
1 Kick-off project Kick-off of minor and project Kick-off 5 Wastewater treatment | « 4 |essons: wastewater = Lessons
Precipitation in Breda Breda treatment in Breda
Groundwater 2 lessons: theory about Lessons = 1 practical: water quality/
Surface water precipitation, ground water, inDB wastewater freatment
surface water and fluid B Wastewater treatment | « 1 lesson: mechanical « Lessons
dynamics facilities engineering for WWTFs in DB
2 Drinking water Excursion Brabant Water Excursion *» 2 praclicals: process
Process water 2 lessons: theory about drinking automation _
drinking (and process) water water =i Thee:E gr.ee{ W'th.m.mpames
; : tor group internship in 2™
Project meeting treatment quarter
Lessons |7 Wastewater treatment | « 3 lessons: physical and + Lessons
in Breda and reuse (+ raw chemical treatment for reuse In Breda
3 Sewage systems Excursion sewage system Excursion materials from « 1 practical: wastewater
2 lessons theory: design of sewage wastewater) reatment
sewage systems system » Project meeting
1 practical Lessons 8 Finalize project
in DB g Finalize project =  Project meeting
4 Sewage systems 1 lesson civil engineering Lessons 10 Presentation project Afternoon symposium Waterschap
1 practical civil engineering in DB Brabantse
1 lesson: process automation Excursion Delta
Excursion wastewater WWTP
treatment plant (WWTP)
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Several excurs

e Excursion to drinking water treatment plant
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Several excursions university

e Excursion to sewage system and bringing water back
to the city for more water storage (our climate is
changing with more heavy rainfall)
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Several excursions
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Theory iIs assessed with SOWISO il

e Questions made in Python and transferred in SOWISO, every question with
different values. So, every student gets different questions.

e Questions can be redone (but with new values).

e Every week a set of questions of the theory that week.
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Practicals
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e The project (for example a design of a new or
redesigned urban area with focus on circularity of
water use), for which groups of students work on a
design of a part of the water chain and all parts of the
o - . groups result in an overall design sketch.
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Planned residential area in red circle and Ulvenhoutse Bos in
blue circle.
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Project quarter 1 il

e Kick-off by the municipality of Breda and
Water Board Brabantse Delta.
e Students have to come up with solutions for

a new residential area:

= Design a conventional decentral wastewater
treatment plant.

= Design an unconventional decentral wastewater
treatment plant (only physical and/or chemical
treatment).

= Design treatment options for the Water Factory
(making process water or drinking water from
effluent).

= Design how discharge of effluent can be
discharged to the Ulvenhoutse Bos taking water
quantity and quality into account.
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Second quarter of the minor: sl
Group internship

e Group internship (15 EC):

= Students will do an internship at a company (or organization) with a multidisciplinary
group of 3 or 4 students.

= In week 6 or 7 of 1st quarter companies will introduce their projects for which students can
choose. Lecturers and students will make groups together and student preferences will be
considered.

= Students must obtain VCA in 1st quarter (if not obtained yet). VCA in English: Safety
Certificate for Contractors (SCC).

= Assessment via professional products (what companies really want) and presentation
(symposium at the end).

= https://www.kiesopmaat.nl/modules/avans/ALST/143453/
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Meet & Greet with companies_

e Companies presented the
assignments for the group
internship
e Students talked with companies
and chose a topic
e Topics (some examples):
= Desalination of brackish water and
arsenic removal from concentrate by
granular iron hydroxides from rapid
sand filtration

= Reuse wastewater from industrial
cleaning

= Circular water for temporary water
installation (for festivals)
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Onderzoek bij Avans Sy

e MNEXT (Centre of Expertise Materialen- en Energietransitie)
= Verschillende lectoraten, zoals Biobased Resources & Energy (Lector Jappe de Best)
= Indirect werd al onderzoek gedaan naar watertechnologie: bijv. PHA en Kaumera
= Nu aan de slag met verkenning voor onderzoek naar circulaire watertechnologie
e Ideeén:
= Hergebruik effluent voor infiltratie (andere toepassingen?)
= Bruikbare pellets maken van ijzerwater (ontstaat bij ontijzering van grondwater bij
drinkwaterproductie) voor fosfaatverwijdering
e Consortium van MKB'’s, waterschappen, Brabant Water, etc. voor aanvraag

subsidie. Mogelijkheden: KIEM-GoChem, RAAK-MKB, InterReg, etc.
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Questions?

Socially engaged - Ambitious - Personal

Michiel Michels: mha.michels@avans.nl X’ dvans
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