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Physics Worksheet

Energy Production and Storage

Only part of the Centre is connected to the mains electricity supply, or grid. There is a green line where this division occurs. This section deals with electrical energy production and energy storage. At CAT we aim to mainly use renewable sources of energy.

As you walk round the site list all the methods of generating electricity we use or demonstrate. Where possible indicate the maximum power that can be generated by each.

Method
Power (kW)
Renewable/Non renewable













What is a renewable energy source?

Sketch a pie chart to show the current percentage of the Centre’s energy requirements met by each source

The Electrical System

Using the information by the Control Room and Battery Store, complete the Display chart below with details of devices, voltage, current, power and frequency, where appropriate.

Inputs

Control and storage

Outputs







What are the functions of the Control system between the generators and the output?

Why are batteries needed?

What are the functions of the chargers and the inverters?

Chargers …..

Inverters …..

Sketch a circuit diagram to show how you would design a battery charger.

Transformers 

A transformer is used to step-down the voltage from 240v to 24v

What turns ratio would be required?

If there are 1200 turns on the primary coil, how many would there need to be on the secondary?

Electrical Inputs and Outputs

From the displays determine which, if any, of the generators are producing electricity at the moment. Complete as much of the table below as you can to show what is being generated.

Generator
Voltage V
Current AS
Frequency Hz
Power Kw







The Battery Store

Each cell is 2V. The cells are connected in 24V and 48V ‘strings’. Draw a diagram, using circuit symbols, to show how you think a 24V string is connected

One of the 24V strings can store 800Ah of charge (that is 800 A for 1 hour). The other four strings provide 200Ah each.

Calculate the total charge stored. Using this information calculate how many joules and kwh of energy are stored







Energy   =    J








    =
kwh

Solar Energy
Solar Cells

Draw a diagram and explain briefly how a solar cell works.

Use the following data to calculate how long it would take a solar roof like the one on site to ‘break even’ and start saving money. This is known as the pay-back time.

cost of roof
£75,000

energy produced per year
4000kwh

cost of electricity from the grid
8p per unit

energy needs for a house per year
4000kwh

sale of electricity to the grid
2.8p per unit

After the solar roof was installed it was found that it did not produce as much electricity as expected. It was discovered that in hot weather it generated less. Like other cells they have internal resistance. Give a possible explanation for the low output in hot weather,

The BP pump uses capacitors to store energy. Why is this?

Calculate the energy stored by a 5F capacitor charged at 24V.

Wind Energy
The wind can be used for pumping water, or generating electricity. Sketch the difference between the type of blades used for each purpose. Try to explain why there is a need for them to be different.

Energy Conservation

Solar Heating

At CAT we have examples of a range of solar heating systems. The latest and most efficient use vacuum tubes. Draw a diagram and use this to show how different methods of heat transfer are involved in the way that they work.

In what ways does the polytunnel rely on similar principles?

As you walk around CAT there are examples of energy conservation techniques used in the buildings. Use the table below to list the methods that are used,

Building
Energy conservation technique




Think about some of the energy conservation methods used. What makes them

a) attractive to live in

b) unattractive to live in

Answer the following

Food Production ….

Study the garden sections including the polytunnel.

How is soil fertility maintained?

In this section what does the term ‘sustainable’ mean?

Why should some people use the phrase ‘self sustaining system’ for organic methods?

Why are artificial fertilisers, pesticides and weed killers not used? (give at least 4 reasons!)

What are ‘ecological methods’ for controlling pests and weeds? (give some examples)

What do you understand  by the phrase ‘ecological ways of thinking’?

The Natural Environment

From 1953 to 1973 the site was an abandoned, desolate, slate quarry and slate waste tip. It now provides thriving habitats for an amazing number of insects, birds and animals. Identify as many ways as possible how this change has been brought about.

Which of these beneficial changes could also be brought about at

a) school

b) at your home

Why do you think this has not already been done? What opposition might there be to implementing such change?

