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Engineering focus:
Learners will be working as engineers to create a prototype system
using pulleys or cams, which will raise a window in the roof of a barn
and create an outlet for stale air to be released. 

Cattle Carers - Session 4
How can we use simple machines to
improve air quality in the dairy barn?

Learning time:
1.5 hours

 
Suggested age

group:
9-11 years old

Context:
Learners will learn about the need for housed animals to have access
to a constant supply of fresh air if they are to maintain good health
and well-being. Effective ventilation in a barn allows the inward
movement of clean air and the expulsion of stale air, odours, bacteria
and viruses. ‘Natural’ ventilation relies on the principle that the wind
causes a difference in air pressure inside and outside the building,
drawing in fresh air and displacing the stale.

Keywords
gases

air
stale

ventilation
inlets
ridge
eves

outlets
stack effect
dispersed
machine

cam
pulley

movement
force

prototype

Curriculum of Excellence links:
Second Level:
I can extend my knowledge and understanding of engineering
disciplines to create solutions. TCH 2-12a
I can extend and enhance my design skills to solve problems and
can construct models. TCH 2-09a
I can recognise basic properties and uses for a variety of materials
and can discuss which ones are most suitable for a given task. TCH
2-10a
I can develop and communicate my ideas, demonstrating
imagination and presenting at least one possible solution to a
design problem. EXA 2-06a

Cattle Carers Session 4 PPT
Problem on a page Mechanisms for living
handout
Shoe box or equivalent
String/thread
Pulley

Resources (per group):
Cams 
 skewers/chopsticks 
thick cardboard
cotton reels
Tape/scissors/craft knife/cutting board
Transparent material such as cellophane
or laminate pouch

DISCLAIMER: These teacher notes were written by The University of Manchester’s Science & Engineering Education Research and Innovation Hub. The
Engineering Educates Challenge and the author(s) are not liable for the actions or activity of any persons who uses this resource or in any of the suggested
further resources. We assume no liability with regard to injuries or damage to property that may occur as a result of using this information. These activities
are designed to be carried out by children working with an adult. The adult is fully responsible for ensuring the activity is carried out safely. You can access

further H&S advice from SSERC.
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https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sserc.org.uk%2F&data=05%7C01%7CAmy.Dixon%40sserc.scot%7C05a0d39f51b84bfbb94f08dacd6e14c5%7Caa8b9494cb3448babf3f227694ed07ae%7C0%7C0%7C638048169916846411%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2FT5jCRCvq10MflHrjUq04XchOmwws55M%2F3GeZwq0a34%3D&reserved=0
https://www.sserc.org.uk/
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Step-by-step plan

Why is ventilation important for us?
Why do you think that ventilation is important for cows?

A mature dairy cow will typically breathe out 22 litres of water each day
as water vapour and produce between 600 to 700 Watts of heat – that’s
as much as an electric fan heater.  This warm, moist air may cause cows
heat stress and can also provide ideal conditions for germs to thrive.
Poor ventilation makes it more likely that the air carries viruses and
bacteria which can lead to pneumonia (infection in the lungs) and
mastitis (infection in the udders) in the animals.

What is ventilation and why is it important?
Show learners examples of ventilation they may have come across in their daily
lives (slide 2) and pose the question 'What is going on here?' - Encourage paired
discussion about the images, what they have in common and why they are
important.

Define the term ventilation (slide 3) and pose the questions:

Make time for learners to discuss these key questions and ask them to use the
key words displayed to develop their answers which can then be shared with
the rest of the class.

Explain to learners: 

So why is ventilation so important in the dairy barn? 

How is ventilation achieved in farm buildings?

Begin my giving a simple scientific explanation of why air moves around, introducing
simple ideas about convection currents (slide 4).

Explain what is meant by natural ventilation (slide 5) and that for air to circulate
through the barn there needs to be air inlets and outlets. Discuss the different places
these inlets and outlets could be positioned and the advantages and disadvantages of
them (slide 5). Ask learners to consider why farmers may want to sometimes close and
reopen inlets and outlets. Explain that using natural ventilation reduces carbon
emissions because it makes the best use of the surround environment rather than
using electricity to power fans and air conditioning systems.

Learners watch sections of a video of a dairy farm in Scotland where the farmer
explains how he has introduced ventilation into his barn. Encourage them to think
about how his ventilation system works and why he has chosen to introduce it (slide 6).

(c) 2022 Copyright The University of Manchester



3

4

How can we use simple machines to improve air quality in the dairy
shed?

Learner collaborate in small groups to develop prototypes to solve the farmers
problem of introducing outlets in the roof of the barn that can be open and
closed. Provide groups with the Problem on a page:  Mechanisms for living
handout to support them in their problem solving and creating.

Groups will use a shoe box of equivalent to model the dairy barn and then use
the resources provided to use simple machines to create a mechanism that can
open and close shutters/windows in the roof the allow warm, stale air to
escape. This can easily be achieves with simple cams and/or a pulley system.

Encourage groups to go through a brief planning stage, sharing ideas on a
whiteboard before they start to create, tinker and fine tune their prototypes.

How can we improve out prototypes?
Learners are encouraged to regularly reflect on  what is working well with their
prototype and what is not working well. They should be encouraged to try new
ideas and adapt their designs, tinkering with the mechanism, trying to make it
work more efficiently.
This tinkering stage needs time and learners shouldn't be rushed. Take time to
talk to each group about what they are doing and what they might try next to
improve their mechanism.
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5 What are the essential parts of the system in their lifting device?
 How well does their device meets the design criteria?
 How might their solution help solve the barn’s ventilation problem?

How well does our prototype meet the design criteria?
Make time for groups to come together and share their solutions, using their
prototype to share ideas. They should present to peers:
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