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	Wonderful Wind


	
	
	

	Making a device to measure wind speed

	Subject(s): D&T, Science
Approx time: 45 – 75 minutes
	
	Key words / Topics: 

· Anemometer
· Linear

· Measurement

· Revolutions per minute (rpm)

· Rotation
· Speed
· Wind

	
	
	

	Suggested Learning Outcomes 
	
	

	· To understand what is meant by wind.
· To be able to construct a simple mechanical device.
· To understand that the linear movement of air can be measured by the rotation of an anemometer.



	Introduction
	
	

	This is one of a set of resources developed to support the teaching of the primary national curriculum. They are designed to support the delivery of key topics within science and design and technology. This resource focusses on the manufacture of an anemometer from household items.
This anemometer has a series of cups mounted off a central shaft. As the wind blows, the cups spin round. The speed of rotation (in rpm) is a measure of the wind speed.


	Purpose of this activity
In this activity learners will assemble a Robinson Anemometer from simple household items. This type of anemometer was invented by John Thomas Romney Robinson in 1846.They can then use this to measure the wind speed produced by domestic products or the external weather.
This could be used as a one-off activity or as part of a wider unit of work focussing on weather or measurement. It is intended for use by learners in upper Key Stage 2 (years 5 and 6).

	
	
	

	Activity
	
	Teacher notes

	1. Introduction - what is an anemometer? (10 – 20 mins)

Teacher to outline the purpose of an anemometer and how it works. Show the parts needed and demonstrate the manufacture of the anemometer. 
2. Making the anemometer (25 - 40 minutes)

1) Push the skewer through one cup: 

· Put the putty on a surface

· Place the side of the cup on the putty

· Push the pointy end of the skewer through the side of the cup into the putty

· Pull out the skewer

· Repeat on the opposite side of the cup

· Once there are two holes, push the skewer through both, so the blunt end is sticking out about 10 mm.
2) Push the polystyrene ball on to the skewer. It should end up about half-way along the skewer.

3) Push a second cup onto the other end of the skewer. The pointy end should stick out about 10 mm from the cup.

4) Repeat step 1, making another cup on a skewer. 

5) Push the skewer through the polystyrene ball. It should end up about half-way along the skewer.
6) Push a second cup onto the other end of the skewer. The pointy end should stick out about 10 mm from the cup.
7) Push the central skewer into the polystyrene ball. It doesn’t have to stick out of the other side.
If using a cup base:

8) Make holes in the base of two cups. The holes should be in the exact centre of the base.

9) Using sticky tape, attach the rims of the two cups together.
10) Push the central skewer through the two holes in the holder. The top should spin freely. The cups must stay so they look like they are on their sides. If they move, use a piece of tape or putty to hold them firm to a skewer.

If using a sports top bottle as a base:

8) Push the central skewer into the hole in the middle of the sports top. The cups should spin freely. The cups must stay in position, so they look like they are on their sides. If they move, use a piece of tape or putty to hold them firm to a skewer.

3. Testing the anemometer (10 - 15 minutes)

Learners to test their anemometers. This could be by:
· Blowing on the cups for five seconds

· Using a fan (or hair dryer) to blow the cups
· Allowing the wind outside to blow the cups.

Learners should record the number of times that the cups make a full rotation in a specified time period (checked using stop watches). It can assist to do this if one of the cups is marked; this could be either a different colour or tape applied.

As a class, they should discuss their findings.
	
	This activity could be completed as small groups or as individuals, dependent on the components available.

If available, a commercial anemometer could be demonstrated as part of the introduction to this activity. Low cost devices designed for use in primary schools are available from several commercial suppliers (see additional websites below).

Making the anemometer
Polystyrene balls can be obtained from craft suppliers. The skewers can be obtained at low cost from most supermarkets.
If the holes in the cups and polystyrene balls are pre-made, the relevant bullet points can be skipped. Holes should be on opposite sides of the cup, so that the skewer splits the circle made by the open end into two halves. The putty used when making the holes could be a proprietary product (such as Blutack or Whitetak) or modelling clay (such as clay, Plasticine or Playdough).

If using the cup base, the final assembly should rotate freely – if it does not, enlarge the holes in the cups used for the base slightly.
When using the cup base, if the assembled anemometer is unstable, additional weight could be added to the bottom by partially filling the bottom cup with sand. However, care must be taken that this does not inhibit the movement of the central shaft/skewer. Another option would be to use sticky putty (such as Blutack or Whitetak) to stick the outside of the cup base to the supporting surface.
When using the sports cap bottle, it may be necessary to ‘push through’ a small plastic grid inside the opening. If the assembled anemometer is unstable, additional weight could be added to the bottom by partially filling the bottle with water. A small amount of sand could be used as an alternative, although care must be taken that this does not inhibit the movement of the central shaft/skewer. Another option would be to use sticky putty (such as Blutack or Whitetak) to stick the outside of the base to the supporting surface.
Testing the anemometer
Learners should understand that the air speed is related to the number of rotations in a given time period. Using stop watches for timing, they could convert the measurements over different time periods into revolutions per minute (rpm) for comparative purposes.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	The holes in the cups and polystyrene ball could be pre-made.

Provide the parts as kit sets.
	
	Learners could use a commercial anemometer to repeat one of their measurements. They could then use this to calculate the wind speed using their measurements (using the value as in direct proportion to the measured rpm using their anemometer). In effect, this is used to calibrate their anemometer.
Learners could make anemometers with different numbers of cups (e.g. 3 or 6) and see how this affects the measured rpm. 

They could also use implements of different shapes and sizes to replace the cups (such as plastic spoons or cardboard squares) and see how this affects the performance of the device.

	
	
	

	Resources
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	Parts and components:
· Polystyrene balls, 25 - 40 mm diameter, 1 per anemometer
· Wood/bamboo skewers, 3 per anemometer

· Putty (such as Blutack or Whitetak) OR modelling clay (such as clay, Plasticine or Playdough).
· EITHER 6 paper cups OR 4 paper cups and a plastic water bottle with a sports cap
· Sticky tape

Tools and equipment:
· Fans, hair-dryers or other sources of moving air
· Stop watches

· Commercial anemometer (for extension activity)
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 Teacher presentation – Wonderful wind

	
	
	

	Additional websites
	
	

	· Making anemometers : Alternative versions of a Robinson anemometer - https://stclares6th.wordpress.com/2014/03/14/making-an-anemometer/, https://www.teachengineering.org/activities/view/cub_energy2_lesson07_activity1 and https://www.sciencelearn.org.nz/resources/2204-making-an-anemometer.
· Measuring the wind: A lesson resource linked to the US curriculum involving making an anemometer and using it to measure wind speed http://tryengineering.org/lesson-plans/measuring-wind.
· Commercial anemometers for use in primary schools can be found on sites including https://www.primaryict.co.uk/pr7335/invicta-anemometer-ip088059 or https://www.schools-direct.co.uk/anemometer-p-1744.html - other suppliers are available

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options) 

· As a class, list reasons why engineers and designers need to measure things.

· Ask pupils to say how powerful (strong) air is. Most typically think it is not powerful. Give examples of air turning wind turbines, holding up gliders or aircraft, or the devastation caused by large weather events (recent news stories and many supporting videos can be found on YouTube if desired).
	Extension (Options)

· Calibration of the learner’s device by comparison with the results of a commercial anemometer.

· Investigate how varying the design of the anemometer affects the performance of the device. For example, changing the number or size of the cups, or using implements of different shapes and sizes to replace the cups.

Plenary

· Sharing of measurement results by the class.

· Discuss how the design and manufacture of the anemometer could be improved.

	
	
	


	The Engineering Context    [image: image5.png]




	Engineers need to be able to measure the forces that will act on the things they need to design. They need to understand how these measurements are made so that they can be confident that their designs will meet the requirements in practical situations.


	
	
	


	Curriculum links 

	England: National Curriculum

Design and Technology

KS2 Make:

· select from and use a wider range of tools and equipment to perform practical tasks; 

· select from and use a wider range of materials and components, including construction materials, textiles and ingredients, according to their functional properties and aesthetic qualities
KS2 Technical knowledge:

· apply their understanding of how to strengthen, stiffen and reinforce more complex structures

Science

KS2 Working scientifically:

· taking measurements, using a range of scientific equipment, with increasing accuracy and precision, taking repeat readings when appropriate 
· using test results to make predictions to set up further comparative and fair tests 
KS2 Forces:

· identify the effects of air resistance, water resistance and friction, that act between moving surfaces


	Northern Ireland Curriculum

The World Around Us
· Movement and energy: The causes and effect of energy, forces and movement

	Scotland: Curriculum for Excellence

Technologies

· TCH 2-09a, TCH 2-10a, TCH2-12a, 

Sciences

· SCN 2-07a
	Wales: National Curriculum 

Design and Technology

· KS2 Making: 1, 2, 3, 4, 6

· KS2 Rigid and flexible materials: 10, 12
· KS2 Systems and control: 13
· KS2 Health and Safety
Science:

· KS2 Skills: 3
· KS2 Planning: 2, 4, 5, 6, 7
· KS2 Developing: 2, 3, 4

· KS2 How things work: 2, 3

	
	


	Assessment opportunities

	· Peer and/or self-assessment of constructed anemometers.

· Formal teacher assessment of constructed anemometers.

· Review of the results of measuring different air speeds using the anemometers.



	
	
	




