<\
ARC * LNR

Excellence in Research and Development

SMART CLIMATE MANUAL FOR
AQUAPONICS

ASSIGNMENT

On behalf of:

4 3 for the Environment, Nature Conservation
fur Internationale

Federal Minist
Deutsche Gesellschaft * e Emutrers
and Nuclear Safety
Zusammenarbeit (GIZ) GmbH

of the Federal Republic of Germany

agriculture, land reform
& rural development

LCegaitmenr

Agricutiure, Land Eelorm and Rural Developrmem
REPUBLIC OF SOUTH AFRICA

e forestry, fisheries
%@g & t:het:aynvironment

Department:
Forestry, Fisheries and the Environment
REPUBLIC OF SOUTH AFRICA




DESIGN CHALLENGE ACTIVITY: BUILDING AN AQUAPONICS
SYSTEM STUDENT HANDOUT
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Aquaponics Design Challenge: Student Worksheet

Introduction:

Calling all Engineers!!!, Eastern Cape/Limpopo needs your help!

We are a mountain city, and are fairly isolated from agricultural centers. This means
that all of the produce and seafood sold in our grocery stores has to be shipped in
from other provinces. It becomes a problem when we have rough weathers of long
cold winters even snowing days when roads can be too icy or snowy, transport
trucks not being able to deliver any goods into our town.

Our town is not wealthy and we would like to have a low cost sustainable way of
producing our own food all year round. Our community proposed an aguaponics

system

We are requesting that you design the initial blueprint and model, and if we’re happy
with it we will make a larger scale version of it for the town. You will find the criteria

and conditions for our model request listed below. Thank you!

Before you begin: What is aquaponics?

Guiding Questions:

As we consider how to feed a growing population of humans with increasingly

limited land and water resources available to us,

- we need to consider more sustainable alternative options for creating food
while minimizing waste.

- Additionally, we need to find a way to produce food year-round for people with
limited access to food or farmable land.

+ How can we make the most food using the fewest resources (water, soil, etc.)?

+ How can we grow produce (fruits and veggies) and protein (animals) at the same
time?




Before You Build: Research & System Considerations

©NOo O

What criteria could we use to decide how successful and efficient the system is?

Where is your system going to be built at your school?
a) What conditions will it require? (Electricity? water source? Natural or artificial
light? Etc.)

i. If you are using grow lights, what will you use?
ii. Does your system need special water?

Taking into account what you learned about fish from earlier lessons, what type of
fish will you use in the system? Consider what you will do with the fish as they grow
and which species produce appropriate amounts of ammonia, etc.
a) Once you decide your fish type, what conditions (examples: pH, salinity, etc.)
do they require?

b) What do they eat?
c) What temperature do they prefer the water?
d) Do you need to add oxygen to your system?

What type of plants are you going to grow in your system? Are you going to have the
plants be grown in a hydroponic setup or will they be in pots with drip irrigation of the
“fish water”?

a) Ifit's hydroponic: what will you be planting them in so they won’t be fully

submerged in water? Also will the fish have access to the roots? Is this
something you want?

b) Ifit’s drip: What type of substrate will you plant your seeds in?
Consider that you don’t want to clog or contaminate your system.

What sort of bacteria do you want in your system? How will you get them?

Are there other nutrients that your plants will need? How will you provide them?
Based on the size of your system, what size/type of pump would work best?
How do you plan to control for pests?

Designing your System

System Design Criteria & Constraints System Design Constraints

R/
0.0

Must hold a minimum of (insert # here
depending on size limitations) plants

Must minimize risk of water damage to % Must be compact (list size limitations if
school property necessary) and take up as little

horizontal space as possible.

Aesthetically pleasing

Must be able to deliver all
resources necessary for fish
and plant growth, including
light, water, and water cycling

functions.

Work in teams of (insert # here)



7
0.0

Must be well constructed

7
0.0

Must have a materials list and budget
provided

¢ Must have a detailed blueprint with key
parts, materials, water pathways, and
dimensions labelled.

BLUEPRINTS

Now that you have completed your research and have a vision of what you like and dislike
about a system, it’s time to design yours!

+ Shows design from above (bird’s eye view), below (to
show piping), and long and short side view.
+ Labels key parts of design
. + Labels dimensions
Blueprint components +» Shows pathway of water moving through system in one
of the views.
« Materials list

% Names of engineers



