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Introduction

The UK imports nearly half of its vegetables and
almost 90% of the fruit we eat. We can't grow
mangoes or bananas but nearly half of the onions
and potatoes in our supermarkets come from Spain
or even further away. The distance between where
food is grown and where it is eaten is called the
‘food miles. We need to cut the distance our food
travels to us to save energy - and cost!

That's easy if you have a big garden or an allotment
but what if you live in a flat in the middle
Manchester or London? Can you realistically grow
your own? Will there really be walls of lettuce and
cabbage in the office of the future?

Vertical farming

Greens for good is a hi-tech urban farm in Liverpool
that grows food for the city in vertical farm walls
(see picture, bottom right) with sophisticated
monitoring and control systems for nutrients and
water to maximise production. They work in clean,
enclosed environments so there is no need for
pesticides - or weeding!

Some of the most efficient growing systems use
special purple LEDs. This is more complex than just

a few potted plants on the kitchen shelf, and all that
plastic tubing and electricity for the lights - how
environmentally friendly is this new type of hi-tech
farming? Is it only possible for people with lots of
money or large businesses? What might a low-cost
set-up look like that used recycled or waste materials?
What would home brew hydroponics look like?

The following pages will help you to construct
an engineering project based around
developing low-cost growing environments for
use in urban settings. You will need to plan your
own work and carry it out in a way that shows
you have mastered key engineering knowledge
and skills. Your teacher may need you to do
particular things to match any assessment
requirements for your course.

Plan carefully - and good luck!

An example of hydroponics

© Pixabay, kennethr
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UK: Import fresh fruit and vegetables in December 2019
and January 2020
Colombia: 6%
Costa Rica: 6%

Netherlands: 7%
(incl. re-exp 10%)

South Africa: 4%
Germany: 4%
Morocco: 4%
‘ France: 3%
Spain: 33%
Egypt: 2%
Italy: 2%
Peru: 2%

Other: 23%

https://tinyurl.com/4w7zkb86

Growing fruit and vegetables

in cities is a big challenge

An example of vertical farming

Problem-based learning resources | Student sheet: Growing environments | raeng.org.uk/fe-resources

© Pixabay, Rocho_Grande

© Pixabay, BrightAgrotech


https://tinyurl.com/4w7zkb86

Constructing your project
strategy

The first part of the growing environment

The strategy consists of three big areas:
project is to construct a strategy.

m codifying the situation

A project strategy is.the big picturg oyeryievv = planning the delivery
of what the project is for, any key limitations or
possibilities and any wider context problems. It is
not as detailed as a project delivery plan but should

ensure that you are busy doing the right things -

m developing a system to monitor progress.

The diagram below shows some of the things you
need to consider at each stage.

not just busy!

What laws and Who has an
What does . . -
the the project regulations interest in the
. s might be project and its
situation seek to do?
relevant? output?
What are the Is my team able What
tasks | need to do the work? equibment
the to complete? } Do | need to angl n’?aterials
delivery In what bring in some do | need?
sequence? specialists? '
How will
How often do Who needs | monitor
the } | need to review to sign off key } spending
progress progress? stages? against
budget?

Finally, you can set yourself some tasks and
targets. The tasks are the larger parts of the project,
so for growing environments you might need

to draw up your initial plan and calculate all the
relevant measures like the length of track needed.

The targets are smaller jobs that together
make up these tasks or things you need

to complete because of the assessment
system at your college (e.g. produce a report,
demonstrate your ability to weld metals).

Use the tables on the next pages to set these
tasks and targets and record your progress.
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Setting tasks

Use this table to list your key tasks - a typical project will have five or fewer big tasks.

Task - what are the big jobs you Finish Evidence - how do you know

need to do? date you have done it?
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Setting targets

Use this table to list your targets - you do not have to fill every row. Add the date when you complete
them and list the evidence you have that you have succeeded.

Target — what targets do you need Date Evidence - how do you know you have

to hit? completed done it?
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Using the Project Record
on page 8

Project record

Personal details

Enter your name and college details here with
the start date for the project.

Name Workspace Start date

Title
Make the title short (under 10 words) and
descriptive - so that other people can recognise
what its about.

The project can have more than one aim - what
are you planning to do? And why?

Codify

Use the space below to record your research and understanding of the key issues apparent in the
situation you are exploring.

Use this space to record your thoughts
and ideas before you get to planning the
project. Record your research ideas and any
findings here.

v v vV

Use this space to plan - a flow chart or Draw  smpledisgram t show the sequence oftasksnyour plan. Pencls 2 ga0d dea - you can 394
sequence of tasks you need to complete will go

in here. Time spent in planning is never wasted!
You might not get the plan right first time - so
be prepared to change it before you start - and
even during the project!

Health and safety

YOU must Stay Safe! Th|nk about the risks in List the key risks in the table below and show how you will prepare for them.
How will you reduce the chance | How will you reduce the
what you plan to do and work out how you can impact f an accident occurs?

reduce the risk or prepare so that if something
does go wrong you are ready. Make sure you
list any safety equipment you need before you
start work.
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Now you get to the details of what you need.
Think about the materials you will use (don't
forget connectors if you're working with
computers!) and any tools you will use. Most of
your tools will already be in your toolkit so you
don’t need to mention these but do check if
you need any specialist equipment like meters
or specialist spanners.

The perform section records you work. Every
time you complete a task add it to the table.
Now is a good time to reflect on anything you
learnt from doing the work. The table continues
on to the next page.

At the end of the project, review how well you
did and note down your thoughts in this space.
Get a colleague to comment on your work as
well - feedback is always useful. You can offer
to comment on their work as well. Finally, your
supervisor may need to add a comment.

This document can be added to the front of
your project.

This is a public document so only include things
you are happy for other people to read. More
personal comments can be added to your
personal logbook.

Also, you won't be able to fill in everything at
the start - this document will grow as you work
through the project.

Resources required

Use the table below to make your list of essentials. Be thorough - if you forget something the whole job
might fail

Use the space below to record your activities during the project - and note down important learning

Review

Use the space below to record your thoughts about your work when the project is finished
Ask a colleague and a supervisor to add their thoughts as well if you wish

Personal

Colleague

Name Date

Name Date
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Project record

Personal details

Name Workspace Start date

Codify

Use the space below to record your research and understanding of the key issues apparent in the
situation you are exploring.
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Draw a simple diagram to show the sequence of tasks in your plan. Pencil is a good idea - you can add
things and rub bits out if you need to!

Health and safety

List the key risks in the table below and show how you will prepare for them.

How will you reduce the chance | How will you reduce the

of an accident happening? impact if an accident occurs?
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Resources required

Use the table below to make your list of essentials. Be thorough - if you forget something the whole job
might fail!

Use the space below to record your activities during the project - and note down important learning.
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Review

Use the space below to record your thoughts about your work when the project is finished.
Ask a colleague and a supervisor to add their thoughts as well if you wish.

Personal

Colleague

Name Date

Supervisor

Name Date

n
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