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Learning Outcome 2:  Technological Knowledge and Understanding
The learner will be able to understand and apply relevant technological knowledge ethically and responsibly.
Assessment Standards
We know this when the learner

3 Systems and Control
3.1 Demonstrates knowledge and understanding of mechanical systems that change a direction of movement using components (e.g. cams, pistons, pivot, and slider, eccentric wheels), and/or the value of force in systems (e.g. lever systems, linked lever systems, pneumatic or hydraulic systems), and represents them using systems diagrams.
Learning Outcome 3:  Technology, Society and the Environment
The learner will be able to demonstrate an understanding of the interrelationships between science, technology, society and the environment.
Assessment Standards
We know this when the learner

3 Bias in Technology
3.1 Expresses an opinion that explains how certain groups of society might be favoured or disadvantaged by given products of technology.
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Assessment Task 

Access to water using the water play pump

Collecting water does not need to be a chore – it can be fun!  A water pump has been designed to pump water from a borehole when children play on a merry-go-round.  It was decided to combine the principle of windmills and the need for recreational activities for children in deprived areas.  The result is called a Play Pump and has been installed by the Department of Water Affairs and Forestry.  The Play Pump pumps water from boreholes into sealed tanks.  Each can produce 1400 litres an hour, compared to a hand pump’s 150 litres. 

	The concept is simple.  In the centre of a small roundabout there is a windmill pump that draws water from a borehole.  Costs and maintenance are kept to an absolute minimum whilst entertaining the children.  The revolutionary pump design converts rotational movement to reciprocating linear movement by a driving mechanism consisting of only two working parts.  This makes the pump highly effective, easy to operate and very economical.  The Play Pump is capable of producing 1400 litres per hour at 16 rpm from a depth of 40 m and is effective up to a height of 100m.  A typical hand pump installation cannot compete with this delivery rate.

The water is pumped into a storage tank around which there are advertising boards with HIV/Aids prevention messages.  Money from this source pays for the capital costs of the installation and guarantees funds for the ongoing maintenance and sustainability of each installation.  Local labour has been trained to take over the ongoing preventative maintenance and repairs from funds by Roundabout Outdoor. 

The Play Pump system, due to its practical, economic, environmental and social viability, is a progressive and creative way to provide free fresh water to rural communities.


1.
What was the need in the community?





[2 marks]
2.
Why can you say that this design addressed the problem of access bias?

[2 marks]
3.
Why is the design called a Play Pump? 





[2 marks]
4.
Which part of the design shows rotational movement and which part demonstrates reciprocating linear movement?






[4 marks]
5.
Why is this pump better than a typical hand pump? 




[2 marks]
6.
In what way is this economically, environmentally and socially suitable for the community?
[6 marks]
7.
What advantage is there for the locals besides the water?



[2 marks]

[20 marks]

Suggested Solutions 

Access to water using the Water Play Pump

	Question Number
	Possible marks
	Answers

	1
	2 marks
	Need for running water

	2
	2 mark
	Easy access to supply for community

	3
	2 marks
	While children play on the roundabout, it pumps water.

	4
	4 marks
	Rotary movement – roundabout; reciprocating linear movement – the pump  mechanism

	5
	2 marks
	Delivery rate far exceeds that of a hand pump.   (1400 lph – 150 lph)

	6
	6 marks
	Economically – only two working parts and easy to maintain with local labour; environmentally – no waste products; socially – a place to play and to gather.

	7
	2 marks
	Advertising boards with HIV / AIDS prevention messages.


[20 marks]
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