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Foundation Skills 
Programme 
1996 1997 

Return to Learning 



Foundation Classes 

£5.00 Registration fee only 
(except where specified) 

Can we help you? 

RING 

PRUE JONES 
FOUNDATION SKILLS CO-ORDINATOR 

ON 

01621 841160 

What Students can expect:- 

Every person taking part in a basic skills programme should be entitled to -  

• A confidential, personal interview before beginning tuition. 

• A learning opportunity within easy reach of home. 

• At least four hours direct tuition a week. 

• An appropriate teacher/student ratio in a learning group. 

• Respect for gender and cultural identity 

• A negotiated learning plan. 

• Regular assessment of progress. 

• Access to progression including advice and guidance, 

• Access to accreditation. 

• Teaching by staff nationally recognised standards. 

• Access to suitable learning material. 

• Teaching which takes account of the context of learning 



Improve Your English 

• Would you like to improve your spelling/punctuation 
reading/writing? 

• Do you need to help your children with their school 
work? 

• Would you like to gain a certificate? 

There is a class here for you where you can work at 
your own pace on the things you want to learn. 

Ring Prue Jones for places in the classes or for more 
information 01621 841160. 

Improve Your Maths  

• Do you understand litres, centimetres, kilos? 

• Did you find maths a problem at school? 

• Do you need to help children with their homework? 

Join a friendly maths class to brush up your maths skills 
working at your own pace. 

Ring Prue Jones for places in the classes or for more 
information 01621 841160. 

Severe Learning Difficulties (SLD) 

In Maldon and Wickford there are wide programmes of 
classes for students with learning difficulties. 

Ring Prue Jones for places in the classes or for more 
information 01621 841160. 

• 



Family Literacy 

This is a new special project to help parents and children 
to develop literacy and numeracy skills. There will be 
classes for parents, classes for children and classes for 
parents and children to learn together.  
Ring Prue Jones for places in the classes or for more 
information 01621 841160. 

ESOL 

• Have you come to live in England permanently? 

• Would you like to speak English confidently? 

Come and learn to speak and write English in a friendly 
class. 

Ring Prue Jones for places in the classes or for more 
information 01621 841160. 

Warmth Without Waste 

These two Foundation Skills courses will help students to 
learn how to heat their homes wisely and save money. 

They will learn how to reduce their gas, electricity and 
other fuel bills and keep warmer at home. 

Ring Prue Jones for places in the classes or for more 
information 01621 841160. 



Foundation Skills Programme 1996 - 1997 

Maldon The Friary - unless otherewise stated 

Monday Tuesday Wednesday Thursday Friday 

Basic 
Skills 
(SLD) 
10.00- 
12noon 
3 groups 

Improve 
your English 
9.30- 
11.30am 

Improve your 
Maths 
9.30-11.30am 

Creative Art 
(SLD) 
10.00-
12.00noon 

Media 
Studies 
(SLD) 
1.00- 
3.00pm 

ESOL 
9.45- 
11.45pm 

Maths 
Workshop 
12.30 -2.30pm 
(fee paying) 

Communication 
Skills through 
Dance & Drama 
1.30-3.30pm 

Post Basic 
English 
10.00- 
12.00noon 
at St Cedd's 

Writing Study 
Skills 
7.30-9.30pm 
(fee paying) 
10-weeks 

Improve 
your English 
7.30- 
9.30pm 

Improve your 
English 
7.30-9.30pm 

Warmth 
Without Waste 
7.15-9.15pm 

New course information 
Family Literacy - Gables Family Centre - day and dates to be arranged 



Wickford All classes at John Pike centre (Beauchamps School) unless 
specified 

Monday Tuesday Wednesday Thursday Friday 

SLD Literacy 
& Numeracy 
10.00- 
12.00noon 

Improve your 
English 
10.00- 
12.noon 

Improve your 
English 
10.00-12noon 

Creative 
Art/Pottery 
SLD 
11.00- 
12.00noon 

Improve your 
English 
The Library 
7.30-9.30pm 

Improve your 
Maths 
1.00-3.00pm 

SLD Dance & 
Drama 
1.30-3.30pm 

Warmth 
Without 
Waste 
7.30-9.30pm 

Maths Family 
Workshop 
School 
7.00-9.00pm 

Basic Skills 
through 
computers 
(SLD) 
7.30-9.30pm 

New course information 
Family Literacy - Runwell CP School - day and dates to be arranged 

911 



Burnham/ Southminster 

Monday Tuesday Wednesday Thursday Friday 

Improve English and 
Your English Maths for 
7.30 -9.30 Parents 
St Peter's 10.00-12.00 
School United 

Reformed 
Church 

Maths English 
Workshop Towards 
7.30-9.30 GCSE 
Burnham 1.00-3.00pm 

Vine Church 
Hall 
Southminster 

South Woodham Ferrers William de Ferrers Centre 

Monday Tuesday Wednesday Thursday Friday 

Improve your 
Maths 
7.30-9.30pm 

Improve your 
Maths 
1.00-3.00pm 

Improve your 
English 
8.00- 
10.00pm 

Improve your 
English 
10.00- 
12noon 

ESOL 
1.00-3.00pm 

V 



FOUNDATION SKILLS 
For help with basic education in 

English, Maths and ESOL 

English 
Do you need help with 

Spelling 
Punctuation 

Reading 
Writing? 

Maths 
Do you need help with 

Decimals 
Fractions 

Metric 
Percentges? 

Do you need to help 
your children with 

their 
homework / tests? 

ESOL  Family Workshops 
English for speakers of  Learn Maths, English 

other languages  and creative Skills with 
Have you come to live  your children 

in England?  Family Maths 
Family Literacy-

Here for you 

• Individual help 
• Confidential interview 
• Work at your own 

pace  

You could work for a certificate - 
City & Guilds / RSA / nefE 

Only £5 registration fee to pay per-Glass 
Call Prue Jones on 01621 841160 



WOULD YOU MAKE A GOOD VOLUNTEER 

If you:- 

• have a reasonable English and/or Maths skills 

• are interested in helping people 

• have a couple of hours a week free 

• want to develop your own skills 

You may want to apply to become a Volunteer Tutor in 
Foundation Skills in the College. 

Training, including the City & Guilds 9282 Initial teaching 
Certificate, will be undertaken by successful applicants. 

If you are interested or would like more information please 
contact Prudence Jones, The Friary, Carmelite way, 
Maldon. Essex. CM9 5FJ. 

I am interested in becoming a volunteer for Foundation 
Skills 

Name   
Address   

Tel. Home   
Tel. Work   



Return to Learning 
Foundation Skills programme 

1996-1997 

Maldon 
Burnham 
Wickford 

South Woodham Ferrers 

Ring Prudence Jones 01621 841160 for more information 



APPENDIX C 

COURSE BREAKDOWN AND INTENDED LEARNING OUTCOMES 

Session 1. Introduction, Energy in the Home, Fuel Poverty. 
Students will be able to:- 
1.1. Explain the significance of heating as part of total energy use in 

the home 
1.2. Describe the value, in personal and environmental terms, of being 

energy efficient 
1.3. Describe the extent of fuel poverty, its causes and effect 
1.4. Identify their personal home energy requirements and living 

patterns 

Session 2.  How Heat Travels, Different Types of Heating. 
Students will be able to:- 
2.1. Explain the principles of heat transfer by radiation, convection 

and conduction 
2.2. Describe recommended heating standards for different rooms 
2.3. Describe the range of heating types and fuels available 

Session 3.  Room Heaters, Fuel Efficiency. 
Students will be able to:- 
3.1. To identify a range of room heaters 
3.2. Explain the principles of storage heating 
3.3. Describe the concept of fuel efficiency 
3.4. To calculate the efficiency of a heating appliance, using input 

and output figures 

Session 4.  Central Heating - Wet and Dry. 
Students will be able to:-, 
4.1. To identify different types of central heating systems 
4.2. Describe the basic principles of wet central heating systems 
4.3. Explain the basic principles of dry central heating systems 
4.4. To identify the main parts of wet and dry central heating systems 



Session 5.  Hot Water, Temperature Conversions. 
Students will be able to:- 
5.1. Identify the functions of different hot water appliances 
5.2. Describe the concept of stored and instant hot water 
5.3. Convert degrees C to degrees F and vice versa, using a calculator 

and applying the given formula 

Sessions 6. and 7.  Controls. 
Students will be able to:- 
6/7.1.1dentify the type and functions of controls on central heating and 

hot water systems 
617.2. Explain the importance of adequate control over heating and hot 

water 
6/7.3 Identify times and functions set on given mechanical and digital 

central heating programmers 
6/7.4. Set a mechanical programmer to specific times 
6/7.5. Set a digital programmer to specific times 
6/7.6. State 6 checks to make if a heating system does not appear to be 

working properly 
6/7.7. State the recommended temperatures for domestic hot water and 

room conditions for different age groups 
6/7.8. State the recommended temperature for hot water in a storage 

cylinder 
6/7.9. State the recommended setting for boiler thermostat 
6/7.10. Explain and demonstrate to a 'client' how to set a mechanical 

and digital programmer to suit their needs 
6/7.11. Explain to a 'client' how to work out warming-up and cooling- 

down times 

Session 8.  Comparing Costs and Efficiencies of Different Heating 
and Hot Water Systems. 
Students will be able to:- 
8.1. Use Sutherland's Comparative Heating Costs Tables to compare 

and make recommendations on the fuel costs and efficiencies of 
different heating and hot water systems 

8.2. Make recommendations on appropriate heating strategies for 
given circumstances 



Session 9.  Running Costs of Electricity. 
Students will be able to:- 
9.1. Identify the wattage on given domestic appliances 
8.2.  Describe the relative running-costs of typical appliances 

Session 10.  Reading the Meter and Counting the Cost. 
Students will be able to:- 
10.1 . Identify a range of meters by fuel and type 
10.2. Record accurate readings for electricity dial, digital and off-peak 

meters 
10.3. Record accurate readings for gas, dial and digital meters 
10.4. Calculate the units of fuel used from two meter readings over 

a period of time 
10.5. Calculate the cost of fuel used, given the units used and the 

current cost 
10.6. Explain to a 'client' how to read gas and electricity meters 
10.7. Explain to a 'client' how to work out the cost of fuel used 

Session 11.  Gas and Electricity Bills. Ways of Paying. 
Students will be able to:- 
11.1. Interpret the information on typical gas and electricity bills 
11.2. Explain to a 'client' the information on a typical bill 
11.3. Name the current methods of paying for gas and electricity 

and state for whom each method would be appropriate 
11.4. List the ways of paying-off fuel debt 
11.5. Name the organisations which can provide advice on fuel 

debt and disconnection 

Session 12.  Heat Loss. 
Students will be able to:- 
12.1. List the main sources of fabric heat-loss from homes 
12.2. List the main sources of ventilation heat-loss from homes 
12.3. Name the main methods of cutting down on fabric heat-loss 
12.4. Name the most effective methods of cutting down on ventilation 

heat-loss 
12.5. State pay-back times for draught-proofing and insulation 

measures 
12.6. Recommend appropriate action to cut down on heat-loss in given 

case-studies 



12.7. State which energy efficiency measures qualify for grant aid 
12.8. State who is eligible for grant aid and the amounts available 

Session 13.  Condensation. 
Students will be able to:- 
13.1. Distinguish between different froms of dampness 
13.2. Name the main causes of condensation 
13.3. Name the areas where condensation is most likely 
13.4. Recommend ways of dealing with given cases of condensation 

problems 

Sessions 14 and 15. Revision. Examination Practice. 



APPENDIX D'. 

A SELECTION OF TUTOR AND STUDENT COMMENTS ON THE  
COURSE AND THE COURSE MATERIAL.  

1. "  it might be more appropriate in future courses of this 
nature to negotiate initially with students which areas they would 
like to concentrate on...." 

2. "Two Basic English students have already gained Wordpower 
credits and could develop their communication skills further using 
what they have learned from this course." 

3. "The practical maths activities and related work-sheets added a 
new dimension to the theoretical numeracy skills already gained by 
the Basic Maths students, allowing them to apply their knowledge 
in a more practical context." 

4. ".... the cloze and matching exercises involved the application of 
a range of reading strategies already familiar to the students as 
well as reinforcing key words and concepts relating to energy 
awareness." 

5. "Most of the interest came, in fact, from students in existing 
foundation skills classes whose tutors were able to recommend the 
course and whose interest was aroused by the quiz activity." 

6. "  Jane lives with parents and has three more able brothers 
and feels over-shadowed by them. Passing her exam has helped 
her  Rang up to tell me how much she had enjoyed the 
course." 

7. "It became clear that the majority of the group ( Course A) had 
reached saturation point with regard to formulae and any activity 
involving maths. The work on Sutherlands Tables was the most 
difficult part for most of them." 

8. "In Session 18 I covered, 'Heat-loss and Condensation'. This 
gave good opportunity for discussion and we used the colour slides 
with excellent results." 



9. "Without doubt, there is a need for students 'living in the 
community' to be aware of the topics covered by this course." 

10.  On a later visit to his flat on a cold day he had no heating 
at all. He has suffered from depression and often feels unwell. I 
am concerned that he does not eat well and hope that this course 
will help him to improve his budgeting and his home environment." 

11. "The second revision quiz showed that we needed to spend 
more time on the question of cost and efficiency - if fuel is 
expensive it may not be efficient- and vice versa !" 

12. "  Penny offered to measure the water in her bath and the 
water trapped in a shower and report back next week..." "...Penny 
provided the info' about bath/shower and we proved that a shower 
was much cheaper. ( 30 showers to a bath.)" 

13. "Mechanical timers caused great fun - much laughter when it 
was realised that CH would come on in the middle of the night." 

14. Sutherlands Tables: "This session, as I feared, proved difficult 
for all. I remember my own reaction when seeing the tables for the 
first time !" 

15. Sutherlands Tables: "You can't scan and skim - a slow, 
thorough approach is required. By taking the session slowly and 
using a light-hearted approach, we managed to make some sense 
of the information  " 

16. "Power ratings postponed - further evidence that 15 weeks is 
not long enough for these students." ( Course A) 

17. "After a brief introduction, we plunged into 'Power Ratings' and 
by break-time the class were able to work out simple running-
costs." 

18. "Time spent on power ratings well spent - All students able to 
work out running-costs." 

19. "  good discussion on the class-room as it would have 
been 50 years ago. We were the experts - telling the owner how to 
save heat. This worked well." 



20. "The Energy Awareness project was extremely valuable and 
certainly developed my knowledge and understanding   indeed, 
I have been able to advise and discuss energy conservation 
matters with students on an informal basis." 

21. "Although I do not teach Energy Awareness as a subject, I find 
it a useful resource to dip into. Students are always eager to learn 
about running costs in the home." 

22. "In preparing 3 students for RSA Numeracy, I was able to use 
the study of fuel bills and working out running-costs and quarterly 
bills." 

23. "In general, there was a good response, lots of interest 
shown...." 

24. "On the personal front, I have advised an elderly neighbour on 
the use of her programmer." 

25. "Energy Awareness could well be incorporated into our new 
foundation skills courses in1997." 



APPENDIX `E' 

A SELECTION OF STUDENT CASE-HISTORIES.  

Because of the small size of each group in the 
exercise and because these are from a small, 
easily identified population, not only have the 
names been changed but the personal details 
have been mixed. In addition, although they are 
movingly illustrative of need, much has had to be 
omitted for fear of identification through various 
social and community agencies. 
There was considerable discussion about whether 
any of the material should be published at all. 
Readers should note that the remarks recorded 
here are designed only to give a 'flavour' of the 
feed-back and of personal case-studies. 

1. Charlie.  

1.1. Aged 28. Housing Association flat. Clinical depression and 
alienated from family who live nearby. 
1.2. Not sure how to control his night-storage heating. Had not 
used his cooker since moving "into the community". Lived on 'boil-
in-a-bag' meals heated on a hot-plate. No carpet, flimsy curtains, 
no pyjamas. Cold in winter. Depressed. 
1.3. Now realises that main-meal and dessert can be cooked at 
the same time and is using the oven. Can now work out running-
costs. Has carpet and thicker curtains in bedroom. Instead of 
buying tapes has saved up and bought two pairs of pyjamas, to 
keep warm at night. 
1.4. Project Tutor visited and reduced the temperature setting on 
the thermostat. 
1.5.  Has gained Wordpower credits using the course material. 
Has joined another ABE course. Is taking part in a drama project. 



2. Fred.  
2.1. Aged 52. Council house. Every day family contact. 
2.2. Worried that his room was never warm in the evening. Did 
not understand how to control his night-storage heating. All set to 
`max'. 
2.3.  Has bought a time-control for his immersion-heater. Has 
turned the 'boost' controls on his night-storage heating to '0'. Has 
bought a jug-kettle, which heats a single cup of water. Is now very 
aware of running-costs of his electrical appliances. 
2.4. Could not relate the setting on his Economy-7 to the setting 
shown on his bill. This provided a useful learning point for the 
whole group. 
2.5. Has gained Wordpower credits using the course material. 

3. Eddie.  
3.1. Aged 30. Lives with parents. Unable to read or write. 
3.2. Was able to sit the Course 13' internal examination with the 
aid of a scribe. 
3.3. Was disruptive at the start of the course but this behaviour 
changed when he realised that he was achieving and that it had 
applications to 'real life'. Relayed energy 'tips' to parents. Mother 
reported that the course had been very beneficial to the student in 
terms of confidence and general social behaviour. 

4. Pat.  
4.1. Aged 33. Modern, 2-bedroom house. Two primary-school 
children. Home most of the day. 
4.2. Already passed RSA Maths and planning to go on to GCSE 
and key-board skills courses. 
4.3. Identified that her hot-water was coming on too early and on 
days when not needed. Altered clock settings. Turned down 
thermostat on water-heater and central heating. Started using 
washing-machine for full loads only. Passed on energy information 
to an unemployed friend in temporary accommodation. 

"It has made me aware of how to heat the house to the correct 
temperature for different rooms." 

5. Susan.  
5.1. Aged late-30s. 60s-built semi. Married. Two teenage sons. 
Home most of the day with severe mobility impairment. Receives 
Disability Allowance. Gained Wordpower entry-level last year. 



5.2. Already well organised concerning fuel bills. Pays electricity 
quarterly and gas by Budget Billing. Concerned about excessive 
condensation. 
5.3. Adjusted all temperature settings and turned off radiators in 
unused rooms. 
Ensured adequate ventilation and reduced condensation 
problems. Began to give energy advice to friends and to students 
on her other ABE courses. Gave condensation advice to disabled 
relative. 
5.4.  Completed energy-based tasks to achieve credits for 
Wordpower. Joined an 'Improve Your English' class as a result of 
discussions over the spelling of terms used in energy studies. 
Passed on work-sheets to a friend with MS, who was unable to 
attend the course. 
"I found most of the course interesting  especially how heat can 
affect your health." 

6 Kate.  
6.1.  Aged about 40. Disabled. One child. Limited income. 2- 
bedroom 60ies Council House. 
6.2. Well organised but worried that her fuel bills were excessive 
when compared to neighbours. 
6.3.  Realised from class exercises that her fuel bills were not 
excessive, considering her need to heat for most of the day and to 
have higher temperatures due to her immobility. Identified that her 
hot-water was timed wrongly and set at an excessive temperature. 
Adjusted controls. Re-appraised her use of electrical appliances 
after calculating running-costs. Passed on thermostat setting 
information to a friend on a low-income. Took HEES material but 
not followed up. 

6.4.  No academic achievements because of intermittent 
attendance due to ill health but already Post-Basic in ability. 



Rid  ( 
NuF Tribers Introduction Numbers 

Four years ago the 'Warmth Without Waste' Project was run in East Essex Adult 
Community College, to show that home energy conservation studies could be a new 
focus through which Basic Skills students could develop and improve their literacy, 
numeracy and communication skills. Amongst the recommendations from that 
successful project were that a similar approach should be trialled and monitored in 
an urban situation, and that the materials developed should be made widely 
available through publication. 

Through funding from the eaga Charitable Trust, the 'Fuel for Words and Numbers' 
project has promoted home energy conservation studies in the urban area of 
Birmingham. Basic Skills tutors used these newly produced teaching packs with 
literacy and numeracy students. Students of English as an Additional Language 
have also been involved in the trials. 

Building on the findings of the work done at East Essex, the two packs Catrin Maby 
has produced are valuable resources for Basic Skills teaching. She has consulted 
widely and has involved experts in the Basic Skills field in her research. 

The packs have clear teaching notes on energy efficiency and the student tasks are 
closely linked to accreditation levels in City and Guilds Wordpower and 
Numberpower. 

These packs should encourage all Basic Skills Tutors in Further Education and in 
Secondary Schools to consider using home energy studies as an additional vehicle to 
develop the skills of literacy, numeracy and English as an Additional Language. 

Prudence P. Jones 
ABE Co-ordinator 
East Essex Adult Community College 



SECTION 1 
Energy and Your Home (NRIelabers  

TUTOR'S NOTES 

Introducing the idea of energy 

When we talk about 'energy' in the home, we 
mean the fuel used by all the things that run on 
electricity, or involve burning fuels, such as mains 
gas, coal, wood or oil. 

Less common types of energy that you may 
encounter are bottled gas and some home based 
`renewable' energy technologies such as solar 
collectors, wind generators and building design 
features that take direct advantage of the sun's 
heat. 

The word 'energy' is being used more often 
nowadays, instead of using the name of the fuel, 
because many supply companies sell both gas and 
electricity. Sometimes they sell energy-saving 
services, such as insulation, as well. 

Activity 1.1 is designed to develop an 
awareness of the quantity and range of everyday 
appliances that use energy. 

Activity 1.1: Classroom Energy Count 
To encourage students to think about what 
they use energy for, ask them to name and 
count the number of things in the classroom 
that use energy; such as lights, heating, fan, 
overhead projector, calculators. 

It may help to explain how the fuel gets to 
the home, or to the building in which the 
classroom is located: 
• electricity is supplied through wires or batteries; 

• mains gas is supplied through pipes; 
• coal and wood have to be bought in bags, or 

delivered and emptied into a storage area, 
which will probably be in an outhouse or cellar; 

• oil is delivered in a lorry, which fills up a 
large tank near the house; 

• liquid petroleum gas is supplied in metal bottles; 

• paraffin is supplied in a can, which can be 
filled up at a petrol station. 

Try the following exercise for homework. It 
is about appliances that use energy in the home. 

Activity 1.2: Home Energy Count 
Ask students to go around the home counting 
the following things, room by room: 
a) How many things use electricity 
b) How many things use mains gas 
c) How many things use any other kind of energy 
Add these up to give you the total number of 
items that use energy in the home. 
You may find it helpful to prepare sheets of 
paper with the names of the rooms on them 
beforehand. Students could list the appliances 
and then count them up. 
Another alternative would be to provide a tick 
list of appliances, perhaps with pictures cut 
out from catalogues. 

From this exercise it is clear that energy 
provides many different things that we need, and 
even tend to take for granted, in our late 
twentieth century homes. Energy keeps us warm, 
heats water for washing, cooks and heats up our 
food, provides light, makes ready-made home 
entertainment possible through radio, hi-fi 
equipment, television and computer games, and 
so on. 

What uses the most energy in 
the home? 

Worksheet 1 considers this question, using a pie 
chart. Worksheet la is an alternative version 
suitable for a lower study level. 

Heating is clearly the biggest use of energy in 
UK homes. The most common fuel used for 
heating is mains gas. 

Here are some common types of heating that 
you can use as categories: 
• gas central heating; 
• electric night storage heaters, usi  mlly supplemented 

by some other electric room heaters; 



• solid fuel (coal, wood etc) fires/stoves with 
back boilers, sometimes with radiators; 

• a mix of separate room heaters, such as gas 
fires, gas wall heaters and electric heaters. 

Activity 1.3: Home Heating Count 
Ask students how their own homes are heated, 
and note on the board how many homes are 
heated in each way. 
This information could form the basis of an 
exercise such as making a bar or pie chart. 

Activity 1.3 is about the heating systems that 
students have in their own homes. 

Some homes have central heating as well as 
separate heaters. A typical example is to have a 
gas, electric or solid fuel fire in the living room. 
This might be used as an extra source of heat in 
very cold weather, or on its own when it is not 
quite cold enough to turn on the central heating. 

The second biggest use of energy in the home 
is for hot water. This is sometimes provided with 
heating (as in most central heating). It can, on the 
other hand, be a completely separate system (as in 
electric immersion heaters or gas multipoint boilers). 

The Bigger Picture 

Students may be interested in some further facts 
and figures about home energy use, such as how 
much we use of each of the main energy sources. 
This is explored in Worksheet 2, using bar charts 
(with Worksheet 2a as an alternative suitable for 
use at a lower study level). 

Another perspective on energy use is given by 
the figures in Worksheet 3. How does our home 
energy use fit into the wider view of energy use in 
the UK? 

If you add together the home energy use and 
personal transport from Worksheet 3, you get 
48% - so nearly half of the total energy use is 
personal. The interesting implication here is that 
we have some direct control over nearly half of 
the country's energy use, with the associated 
environmental effects. This, however, needs to be 
considered in the context of the limited practical 
choices available to many people in reality. 

Worksheet 4 looks at the spread of ownership 
of some of the main electricity-consuming 
appliances in homes. 

Study level guidance 

OCR NSP = OCR National Skills Profile 
Numeracy Skills 

C&G 3750 = City and Guilds 3750 Numeracy 
C&G 3794 = City and Guilds 3794 Numeracy 

(Numberpower) 

Activity 1.1 
 

OCR NSP first grade. 
Activity 1.2 
 

OCR NSP second/third grade; 
C&G 3750 Stage 1; 
C&G 3794 Entry Level Unit 301 
Element 1. 

Activity 1.3 
 

OCR NSP first/second grade; 
C&G 3750 Stage 1; 
C&G 3794 Entry Level, Unit 301, 
Element 2. 

Worksheet 1 
 

C & G 3750 Stage 2; 
C&G 3794 Level 1, Unit 304, 
Element 2. 

Worksheet 1a OCR NSP second grade; 
C&G 3750 Stage 1; 
C&G 3794 Entry Level, Unit 301, 
Element 2. 

Worksheet 2 
 

C & G 3750 Stage 2; 
C&G 3794 Level 1, Unit 304, 
Element 2. 

Worksheet 2a OCR NSP Second grade; 
C&G 3750 Stage 1; 
C&G 3794 Entry Level, Unit 301, 
Element 2. 

Worksheet 3 
 

C & G 3750 Stage 2; 
C&G 3794 Level 1, Unit 304, 
Element 2. 

Worksheet 4 
 

C&G 3750 Stage 2; 
C&G 3794 Level 1, Unit 304, 
Element 3. 



• 

Sources of data used in worksheets 

Worksheets 1 and la: 
Based on figures for 1996 in Table 4v: 
Domestic Energy Consumption by end use, 
Domestic Energy Factfile 1998, Building Research 
Establishment Digest 354. 
Worksheets 2 and 2a: 
Based on figures for 1998, from Table 1.13 
`Energy Consumption by Final User', 
Digest of UK Energy Statistics, 1999. 
Crown copyright reproduced with the permission 
of the Controller of Her Majesty's Stationery 
Office. 
Worksheet 3: 
`Cold houses, warm homes and household energy 
use: a challenge for the twenty-first century', 
Dr Brenda Boardman, paper to the WWF Climate 
Change Conference, 1997. 
Worksheet 4: 
`2Mtc' (1997) and Second Year Report (1995), 
DECADE, Energy and Environment Programme, 
Environmental Change Unit, University of Oxford. 

• 



Look at the pie chart and answer the questions that follow. 

This is how energy is used in homes in the UK. 
Lighting and all the other 
electrical appliances (1 2%)  Cooking (5%) 

Hot water (22%) 

1 What is the most energy used for? 

2 What is the second largest use 
of energy in homes? 

3 Does heating use more or less than 
half all the energy in homes? 

4 Does hot water use more or less 
than a quarter of all the energy 
in homes? 

5 What percentage of energy is 
used for cooking? 

Numbers 
How Energy is Used 

in UK Homes 
worksheet) 

1 



Look at the pie chart and answer the questions that follow. 

This is how energy is used in homes in the UK. 

Lighting and all the other 
electrical appliances (12%)  Cooking (5%) 

Hot water (22%) 

1 What is the most energy used for? 

2 What is the second largest use of 
energy in homes? 

3 Is more energy used for cooking or 
heating? 

4 Is more energy used for hot water 
or lighting and all the other 
electrical appliances put 
together? 

Nel l How Energy is Used ( 
Niiiiibers  in UK Homes 

worksheet 

1 a 



Look at the bar chart and answer the 
questions that follow. 
This is the kind of energy that 
is used in UK homes 

Coal & other  Oil 
Solid Fuels 

1 What kind of energy is used most of all? 

2 What kind of energy is the second most used? 

3 Roughly what fraction of our home energy use comes from 
electricity? Tick the right answer: 
A half (50%) A quarter (25%)  A fifth (20%) 

4 Roughly what fraction of our home energy use comes from 
gas? Tick the right answer: 
More than half  Less than half  A half 

5 Compare our use of coal and other solid fuels to that of oil. 
Tick the right answer: Do we use it: 
More  Less  The same amount 

Gas 

(NRIdumers  

 

worksheet) 
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The Kind of Energy 
Used in UK Homes 

 



Look at the bar chart and answer the questions that follow. 

This is the kind of energy that is used in UK homes 

70% 

60% 

50% 

40% 

30% 

20% 

10% 

Electricity  Gas  Coal & other  Oil 
Solid Fuels 

1 What kind of energy is used most of all? 

2 Is electricity the second or third most 
used kind of energy? 

3 Is more gas used than coal? 

4 Compare our use of coal and other solid fuels to that of oil. 
Tick the right answer. Do we use it: 
More  Less  About the same amount? 

  

8  worksheet 

2a Numbers 
The Kind of Energy 
Used in UK Homes 



Look at the pie chart and answer the questions that follow. 

This is how energy is used in the UK 

Industry 25% Homes 29% 

Commerce, 
Public and 
Agriculture 13% 

Other transport 14%  Personal transport 19% 

1  Where is the most energy used? 

2  Is more or less energy used for 
personal transport than other transport? 

3  What percentage of the total is all the 
energy used in transport? 

4  Energy used in homes is a bit more than (tick the right answer): 
a quarter  a third  a half 

 
three quarters 

of the total energy used in the UK. 

5  The energy used in industry is (tick the right answer): 
a quarter  a third  a half  two thirds 
of the total energy used in the UK. 

(NIFUelliAbers 
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HOUSEHOLDS 
THAT HAVE ONE 

APPLIANCE 

The number of electrical appliances that are 
used in the home is growing. 
The table below shows the proportion of 
homes that now own some of the bigger 
appliances. 

Make your own bar chart from the 
information in the table. 

The electrical appliances that UK 
households own, 1996 

Washing machine 
Tumble dryer 
Fridge 
Freezer 
Fridge-freezer 
Dishwasher 
Electric oven 
Electric hob 
Microwave 

91% 
5170 
43% 
42% 
60% 
20% 
56%  
46% 
72% 
95%  
98%  

Video machine  89% 
\._   

\ir* Note that many households have more than one television 

Kettle 
Television * tag 

irw-1.141°I  E0 

  

  

Numbers 
The Appliances 

We Own 

  

  



Numbers 
SECTION 2 

The Watt, the Kilowatt and 
the Kilowatt Hour 

TUTOR'S NOTES 

How do we count energy use? 

This section is about units and quantities. 
The energy that is used in the home is 

counted in kilowatt-hours. This is written 'kWh'. 
Both electricity and gas are sold in kilowatt-
hours. Coal is sold by weight, in kilograms or 
tonnes. Oil is sold by volume, in litres. 

To consider quantities, electricity is the easiest • to understand and work out. 
One unit of electricity is one kilowatt-hour (1kWh). 

Activity 2.1: Reading Labels 
Ask students to have a look at some of the 
labels on appliances at home and to note the 
power rating, in watts or kilowatts. 

The rate at which electricity is consumed by 
an electrical appliance is given by the power 
rating, measured in watts (W) or kilowatts (kW). 

Occasionally you find it written as `kva'. This 
is kilovolt-amps and is the same as kilowatts. 

You should be able to find this on a label 
somewhere on most domestic electrical 
appliances. Activity 2.1 is to give students practice 
in identifying this information and recording it 
accurately. 

How much energy do appliances use? 

There is a huge variation in the power-rating 
amongst common domestic appliances. The 
`guzzlers' tend to be the things that produce heat, 
rather than the noisiest as is sometimes thought! 

The total amount of electricity consumed 
depends also on the length of time that the 
appliance is used. This varies a great deal with 
different appliances. A kettle or a shower may be 
on for a few minutes at a time, a water heater for 
an hour or two a couple of times a day, an electric 
light for ten hours in a day and a fridge or freezer 
all the time! 

Note also that some appliances use the same 
amount of electricity continuously, whenever they 

are switched on. Slightly more complex 
appliances have thermostats, which mean that 
they switch on and off automatically according to 
need. What proportion of the time they 
will actually be using power depends on 
external factors affecting how hard they are 
having to work. 

For example, a fridge will use more electricity 
if it is in a warm room, if warm items are put into 
it and if the door is opened frequently. 
A heater will work harder if the weather is cold, and 
if the room is poorly insulated (so that the heat is 
leaking out quickly), or if the door is opened a lot. 

The most complex appliances have a 'cycle', 
during which different energy-using parts of the 
machinery come into play. Examples are 
dishwashers and washing machines, which have 
pumps, motors and water heaters. 

Worksheets 5 and 6 look at the power-rating 
of some common domestic electric appliances. 
The ranking exercise in Worksheet 5 can be used 
to introduce thinking about the difference in 
energy consumption. 

If you know the power rating and the typical 
running time, you can work out the electricity 
consumed, and how much this costs, by a simple 
multiplication. 

You do, however, have to put the data into 
kilowatts and hours before you can begin. 

Worksheet 7 is about converting watts to 
kilowatts, and Worksheet 8 tackles the conversion 
between hours and minutes. 

For a simple appliance, which uses the same 
amount of electricity continuously: 

The electricity 
consumed (in kWh) = 
 the power rating (in kW) 

the running time 
(in hours). 

Worksheet 9 gives some examples and 
practice. The (optional) second page has some 
harder examples for students at a higher level. 

You could start with a very simple example, 



such as a one-bar fire (around 1kW) running for 
one hour. This uses 1kW x 1hour = lkWh of 
electricity. 

At a price of around 7p per unit, this costs 
7p/kWh x 1kWh = 7p. 

It gets more difficult when you want to 
consider appliances with the power-rating in 
watts and/or a running time which is in minutes 
rather than hours. 

To convert watts to kilowatts, divide by 1,000. 
To convert minutes to hours, divide by 60. 

For example, a 1,300W hairdryer running 
for 20 minutes: 

The number of units of electricity used by 
the hairdryer are: 

1,300  20 = 0.43 kWh 
1,000 x  60 
This costs 0.43 x 7 = 3.01p 
Worksheet 10 takes the calculation of energy 

consumption a step further. 

The 'Energy Guzzlers' 

Remember that the appliances that will use the 
most energy, and so add the most to your 
electricity bill, are the ones that either: 
a) Are switched on for a long time: 

When asked about what is switched on 
for the longest time in their own homes, 
people usually come up with: fridge, 
freezer, heating, lights, television 
or 

b) Have a high power rating: 
It is helpful to have some idea of which things 
use the most energy, as this is generally 
where the biggest energy savings can be made. 

Activity 2.2: Spot the Guzzlers 
Ask students to suggest which ten things they 
think will be the biggest users of energy in 
their home over a typical year. 

The 'Top Ten' energy guzzlers in UK homes, 
on average, are (1990 figures): 
Heating  Hot water  Cooking 
Refrigeration  Lighting  Television 
Kettle  Washing machine 
Clothes dryers  Iron 

Amongst these, heating uses by far the most. 
Typically more than half (50%) of all home 
energy use goes on heating. After heating comes 

hot water, which uses on average around a fifth 
(20%) of domestic energy. 

Worksheets 11 and 12 are about the energy 
consumption of cookers and washing machines. 
Note that Worksheet 11 is about a gas appliance 
(a gas cooker). Almost all the other appliances in 
the home are electric, with the exception of the 
range of fuel options for heating and hot water. 

A kWh of mains gas currently costs around 1 
to 11/2 pence. 

Study level guidance 

OCR NSP = OCR National Skills Profile 
Numeracy Skills 

C&G 3750 = City and Guilds 3750 Numeracy 
C&G 3794 = City and Guilds 3794 Numeracy 

(Numberpower) 

Activity 2.1 
 

OCR NSP second grade; 
C&G 3750 Stage 1; 
C&G 3794 Entry Level, Unit 301, 
Element 1. 

Activity 2.2 
 

All levels. 

Worksheet 5 All levels (with reading/vocabulary 
assistance if necessary). 

Worksheet 6 OCR NSP third grade; 
C&G 3750 Stage 1; 
C&G 3794 Level 1, 
Unit 304, Element 2. 

Worksheet 7 C&G 3750 Stage 2; 
C&G 3794 Level 1, Unit 304, 
Element 3. 

Worksheet 8 C&G 3750 Stage 2; 
C&G 3794 Level 1, Unit 306, 
(Element 1 possibly). 

Worksheet 9 (up to) C&G 3750 Stage 2; 
C&G 3794 Level 1, Unit 305, 
Element 2. 

Worksheet 10 C&G 3750 Stage 2; 
C&G 3794 Level 1, Unit 306, 
(Element 1 possibly). 

Worksheet 11 C&G 3750 Stage 2; 
C&G 3794 Level 1, Unit 306, 
(Element 1 possibly). 

Worksheet 12 C&G 3750 Stage 1; 
C&G 3794 Level 1, Unit 304, 
Element 2. 

Sources of data used in worksheets 
Worksheets 5-7, 9, 10: 
Various sources. 
Worksheet 11: 
`Cookers', MEB Midlands Gas Energy Fact-sheet, 1997 
Worksheet 12: 
Typical consumption notes in catalogues for new 
appliances. 
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c 
Which of the following things do you think uses most 
energy? Put a (1) in the box next to the one that you think uses 
the most energy over a year in most homes. Put a (2) against the 
next and so on down to (7) for the one that uses the least. 

Vacuum cleaner 
Lights 
Heating 
Television 
Refrigeration 
(Fridge and freezer) 
Hot water 
Cooking 

Which three of the following appliances do you think 
would be switched on for the longest time in most 
homes? Put a ring round your choices. 

Iron  Fridge  Kettle 

Microwave oven  Liquidizer  Shaver 

Hairdryer  Lights  Curling tongs 

Freezer  Electric drill 
 

Grill 



worksheet) 

6 CNFUelabers  The Power Ratings 
of Appliances 

computer 
freezer 
fridge 
power drill 

electric blanket 
light 
television 
towel rail 

0 - 500 watts 
c.d. or cassette player 
extractor fan 
radio 
video player 
spin dryer 

 ..i 

3,000 watts and over 
electric shower  grill  immersion water heater 
oven  the bigger electric heaters 

c 
Look at the chart below and answer the questions that follow. 

THE POWER-RATING (WATTAGE) OF TYPICAL HOUSEHOLD APPLIANCES 

500 -1,000 watts 
microwave oven  vacuum cleaner  security light 
1,000 - 3,000 watts 
hairdryer  iron  kettle  toaster 
dishwasher  tumble dryer one ring on cooker 
many electric heaters, such as fan heaters and bar fires 

[ 
power rating? 

3  A vacuum cleaner uses more power than 
a kettle. True or false? 

4  Does a radio have a low or a high 

1  Does a microwave oven use more power than 
an ordinary electrical oven? 

2  Write down two appliances that use less 
than 500 waits: 

5  Write down one appliance that uses 
between 1,000 and 3,000 watts: 



worksheet) 

7 Watts and Kilowatts 

The rate at which an electrical appliance uses up electricity is given 
by the 'power rating'. It is given in watts (W) or kilowatts (kW). 

One kilowatt is equal to one thousand watts. This can be written: 

( 1 kW = 1,000 W 

To change from kilowatts into watts you have to multiply by 1,000. 
For example: 2kW = 2 x 1,000W = 2,000 W 
Fill in the empty boxes: 

(-APPLIANCE RATINGS IN KILOWATTS RATING IN WATTS 

Fan Heater 3 kW 3,000 W 
Hairdryer 1.5 kW 
Grill 3.4 kW 
Shower 7 kW } 

To change from watts into kilowatts you have to divide by 1,000. 
For example: 60 W = (60 1,000 kW) = 0.06 kW 
Fill in the empty boxes: 

(-APPLIANCE RATINGS IN WATTS RATING IN KILOWATTS 

Light bulb 100 W 0.1 kW 
Toaster 1,200 W 
Spin dryer 250 W 
Freezer 150 W 
Iron 1,300 W 
Dishwasher 2,250 W 

d, A 
14 



For example: 30 minutes = 30/60 hours 
= 1/2 hour 

Change these times into hours: 

a) 10 minutes = 

b) 45 minutes = 

c) 60 minutes = 

d) 20 minutes 

If you know a length of time in hours and want to change it into 
minutes, you have to multiply by 60. 

For example: One and a half hours = 1 1/2 hours 
= 11/2 x 60 minutes 
= 90 minutes 

Change these times into minutes: 

e) Two hours = 

f) 1'/4 hours = 

g) 43/4 hours = 

  

worksheet) 
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Hours and Minutes 

  

There are 60 minutes in one hour. 
c   

If you know a length of time in minutes and want to change it 
into hours, you have to divide by 60. 



Kilowatts, Hours 
and Kilowatt-hours Numbers 

worksheet) 

9 
To work out how many units of electricity 
have been used, multiply the power-rating 
(in kilowatts) by the running time in hours. 

Example: 

A 2kW bar fire run for one hour uses: 
2 kW x 1 h = 2kWh 
If the cost of electricity is 7 pence per kWh, 
this will cost: 2kWh x 7p per kWh = 14p. 

Work out how many units of electricity will 
be used by the appliances in the table 
below. Then work out the cost in pence. 
The first example has been done for you. 
Assume that the price of electricity is roughly 
7p per unit (one unit is one kWh). 

c 

Appliance Power rating Time run for Units used Cost 

Bar fire 3 kilowatts 2 hours 3kW x 2h = 6kWh 6kWh x 7p/kWh = 42p 

Vacuum Cleaner 1 kilowatt 1 hour 

Water Heater 3 kilowatts 1 hour 

Fan Heater 2 kilowatts 3 hours 

Grill 3 kilowatts 2 hours 

\-..Sunbed 2 kilowatts 5 hours 
.1 

 J 

 



 

worksheet 

9a Kilowatts, Hours 
and Kilowatt-hours 

  

c 
Now work out how many units of 
electricity have been used, and how 
much this costs in the following 
examples. The first one has been 
worked out for you. Assume that the 
price of electricity is roughly 7p per 
unit (one unit is one kWh). 

(Appliance Power rating Time run 
for 

Units used Cost  

Television 100 watts = 0.1 kW 5 hours 0.1kW x 5h = 0.5kWh 0.5kWhx7p/kWh = 3.5p 

Drill 250 watts = 0.25 kW 2 hours 

Sitting Room 
Light 100 watts = 0.1 kW 10 hours 

Low Energy 
Light 20 watts = 0.02 kW 10 hours 

Tumble 
Dryer 2.5 kilowatts 2 hours 

Kettle 2 kilowatts 3 minutes 

Shower 7 kilowatts 15 minutes 

Computer 50 watts = 0.05 kW 20 hours 

Water Heater 
\.. 

3 kilowatts 45 minutes 
} 
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worksheet 

10 What Can You Get For 
One Unit? 

From the list of appliances and running times below, see if you 
can choose the ones that go together to use exactly one unit 
(one kilowatt-hour) of electricity. Write them into the box below. 

The first one has been done for you, 
as an example. This is how it is worked out: 
3,000 watts = 3 kilowatts 
20 minutes = 20/60 hours = 1/3 hours 
3 kilowatts x 1/3 hours = 1 kilowatt-hour 

Radio: 10 watts 
Hairdryer: 1,000 watts 
Spin dryer: 250 watts 
Television: 100 watts 
Fan heater: 2,000 watts 
Security light: 500 watts 
Extractor fan: 50 watts 
Water heater: 3,000 watts 

What can you get for one unit of electricity? 

(-Appliance Power rating Time run for Units used  

Water Heater 3,000 watts 20 minutes 1 kilowatt-hour 

30 minutes 1 kilowatt-hour 

1 hour 1 kilowatt-hour 

2 hours 1 kilowatt-hour 

4 hours 1 kilowatt-hour 

10 hours 1 kilowatt-hour 

20 hours 1 kilowatt-hour 

100 hours 1 kilowatt-hour 
} 



Look at the table below and then answer the questions. 
This is how much energy is used by a gas cooker: 
1Part of cooker Energy used if on for one hour 

Ring High setting: 3.5kWh 
Low setting: 0.5 kWh 

Standard oven Mark 2: 0.9 kWh 
Mark 5: 1.1 kWh 
Mark 7: 1.5 kWh 

Grill On full: 6 kWh 

1 How much energy will I use to cook: 

- a roast in the oven for 2 hours on Mark 5? 

- some vegetables to go with it on the ring for 

half an hour on a low setting? 

kWh 

kWh 

Total:  kWh 

2 How much energy will I use to cook curry and rice, with: 

- one ring on low setting for one and a half hours  kWh 

- two rings on low setting for one hour  kWh 

- one ring on low setting for half an hour  kWh 

- the oven on Mark 2 for half an hour  kWh 

Total: 

3 How much energy will I use to make beans on toast: 

- toast for six minutes under the grill on full 

- beans for twelve minutes on one ring on low setting 

Total: 

kWh 

kWh 

kWh 

kWh 

(fuelabers 

  

  

How Much Energy 
Does Cooking Use? 

worksheet 
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Machine 
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 worksheet 

12 
How much energy does the washing machine use? 
The information in the table below comes from a sales 
booklet about a new washer/dryer. 
Use the table to answer the questions. 

Consumption Rates 
I.  Function Programme Full load --- Electricity 

Washing Boilwash 95°C 5 kg 1.2 kWh 

Coloureds 60°C 5 kg 1.0 kWh 

Easy care 40°C 2 kg 0.6 kWh 

Drying Boil/coloured wash: 
- iron dry 
- cupboard dry 

2.5 kg 
2.5 kg 

1.2 Kwin  
1.6 kWh 

Easy care: cupboard dry 2 kg 1.0 kWh 
..I 

1 a) How much electricity does a 60°C coloureds wash use? 

b) What is the maximum weight of things that you can 

put in the machine on this cycle? 

kWh 

kg 

2 How much electricity does a full 2kg load easy care wash use: 

a) to wash? 

b) to dry, ready for putting away in the cupboard? 

c) in total, to wash and dry? 

kWh 

kWh 

kWh 

3 How much electricity would it take to wash and dry 5kg 

of things that need a boil-wash and will be ironed? kWh 



 

SECTION 3 
The World, your Home 
and your Health 

    

TUTOR'S NOTES 

Introducing energy efficiency 

This section is about why it is important to use 
energy wisely and to avoid wasting it; about the 
impact of energy use on the global environment 
and the benefits of 'energy efficiency' for the 
individual household. 

Energy efficiency means getting the most 
from using energy by avoiding waste. The result 
is better value for money and making our homes 
more comfortable, while minimising the 
potential damage to the environment. 

Energy efficiency can involve: 
• making the home warmer by adding 

insulating materials to the building itself; 
• using more efficient appliances, especially 

the big energy users such as heaters and 
boilers; 

• keeping the use of heating and hot water 
under control, by avoiding overheating or 
switching it on when it is not needed. 

The Benefits of Energy Efficiency 

• An energy efficient home is easier 
to keep warm and comfortable 

This is because the heat does not leak out from 
the house so quickly, the inner surfaces of the 
building are warmer and it is not so draughty. 

Introduce the idea of temperature: this is a 
measurement of how warm or cold something is. 
The modern unit for temperature is Centigrade 
or Celsius - these are the same thing, and are 
written '"C'. Some people may be more familiar 
with an alternative measure of temperature, 
called Fahrenheit ('"F'). 

Activity 3.1: Hot and Cold 
Ask for suggestions for temperatures that 
people know or use in daily life. 
Examples might be: 
A pleasantly warm summer day 27°C (81°F) 
Normal body temperature 37°C (98.6°F) 
The temperature that water freezes at 0°C (32°F) 
The temperature that water boils at 100°C (212°F) 
A comfortable sitting room temperature 18-21°C (64-70P) 

When air is moving quickly, it tends to cool 
you down. This feels nice when you are too hot, 
but makes you feel even more uncomfortable if 
you are cold. 

Activity 3.2: Weather Forecast 
Ask students to listen to the weather forecast 
on the television or radio one evening. 
Suggest that they make a note of the 
temperatures that are forecast for your area 
to discuss at the next class. 
Students at a higher level could be asked to 
keep a note of temperatures forecast for a 
week. 

When it is windy outside, this can make it 
feel very cold - colder than the still air 
temperature would normally make you feel. The 
weather forecasters call it 'wind-chill'. 

If your home is draughty, it has a similar 
effect on you indoors, and it is difficult to get 
comfortable. In a draughty room you tend to 
turn the heating up much more. 

• An energy efficient home is 
healthier to live in 

This is because it is far easier to control the 
temperature in a home that is energy efficient - so 
that your home is warm enough but not 
overheated. 

Worksheets 13 and 14 provide information 
about temperatures and health, with some practice 
in reading temperatures from a thermometer and 



using the two temperature scales. 

Students who have developed confidence in 
converting from one temperature scale to the 
other might go on to attempt Activity 3.3. 

Activity 3.3: Making Conversions 
Work with students to make their own 
Fahrenheit to Centigrade conversion graphs, 
on which some important temperatures may 
be marked. 

• An energy efficient home is 
cheaper to run 

Energy efficiency gives you more for less - it will 
take less energy to give you the same amount of 
heat, light and so on. Energy costs money, so 
energy efficiency means that you will get better 
value for money for what you spend on energy, 
such as gas and electricity. 

This often means lower bills - although some 
of the benefit might be a warmer home, if it was 
not warm enough before. 

Worksheets 15 and 16 use some examples of 
the effect of energy efficiency on fuel costs to 
illustrate this. Before students try Worksheet 15, 
make sure that they are able to convert pennies 
into pounds. You may also need to explain that 
the two sets of figures are the two ends of a range 
of efficiencies, and are based on a lot of 
assumptions about how a 'typical' household 
would use the appliances in a 'normal' year! 

• An energy efficient home 
minimises the damage to the 
environment 

Whenever we use energy we have some effect on 
the environment. Many of the ways that energy 
is currently produced and used are seriously 
damaging the environment. 

Examples are: 
• air and water pollution from electricity 

power stations and oil leaks; 
• leaks of dangerous radiation as a result of 

accidents or inadequate waste disposal from 
nuclear installations; 

• emissions of carbon dioxide from burning 
'fossil fuels' such as gas, coal and oil. 

As we produce more and more appliances 
and machines that use energy, we use more and 
more energy. 

The damage to the planet itself and our 
natural environment may well be irreversible -
and the lives of future generations will become 
increasingly difficult to sustain, rather than 
easier. One of the probable consequences is that 
the climate will change, bringing more extremes 
of weather conditions, including higher 
temperatures in some places, more rainfall and 
floods, and a greater frequency of violent storms. 

The issue of 'climate change' is now the 
subject of international negotiations. One of the 
most important pollutants contributing to 
climate change is carbon dioxide, a large 
proportion of which comes from the use of fossil 
fuels for energy in buildings and factories, and 
for transport. 

Reducing the amount of carbon dioxide that 
is produced is very important and is the subject 
of national and international targets and 
agreements. Making efficient use of energy 
within our homes is one part of this. Energy 
efficiency is also important in industry and 
commerce, public buildings and transport. 

In addition to energy efficiency, we need to 
increase our use of less damaging ways of 
providing the energy we need. These are known 
as 'renewable energy sources', because they are 
based on sources that will not run out, such as 
sun, wind and carefully managed forests and 
other crops. 

There is also an argument for altering aspects 
of the way in which we live, so that we do not 
need to use so much energy. 

Worksheets 17 to 19 illustrate some of the 
issues around energy efficiency and the 
environment. 



Study level guidance 

OCR NSP = OCR National Skills 
Profile Numeracy Skills 

C&G 3750 = City and Guilds 3750 
Numeracy 

C&G 3794 = City and Guilds 3794 
Numeracy (Numberpower) 

Worksheet 13 OCR NSP second grade; 
C&G 3750 Stage 1; 
C&G 3794 Entry level, 
Unit 301 Element 1. 

Worksheet 14 OCR NSP third grade; 
C&G 3750 Stage 1/2; 
C&G 3794 Entry level, 
Unit 301, Element 2 / Level 1 
Unit 304 Element 2 /Unit 306 
Element 3 

Worksheet 15 C&G 3750 Stage 2; 
C&G 3794 Level 1, Unit 305, 
Element 2. 

Worksheet 16 C & G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 305, Element 2. 

Activity 3.1 
 

Mixed ability. 
Activity 3.2 
 

Mixed ability. 
Activity 3.3 
 

Mixed ability. 

Worksheet 17 

Worksheet 18 

Worksheet 19 

C & G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 3. 
C & G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 3. 
Questions 1-4: 
OCR NSP third grade; 
C&G 3750 Stage 1; 
C&G 3794 Entry level, 
Unit 301, Element 2 
Questions 5-6 can he added for 
3750, Stage 2 students. 

Sources of data used in worksheets 
Worksheet 13: 
'Keep warm, keep well', leaflets from the 
Department of Health 
Worksheet 15: 
'Cold houses, warm homes and household energy 
use: a challenge for the twenty-first century', 
Dr Brenda Boardman, paper to the WWF 
Climate Change Conference, 1997. 
Worksheet 19: 
Based on figures taken from Table A2 'Carbon 
dioxide emissions in 1997 collected under IPCC 
definitions', Digest of UK Energy Statistics, 
H.M.S.O., 1999. Crown Copyright, reproduced 
by permission of the Controller of Her Majesty's 
Stationery Office. 
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Indoor Temperatures 
and Health 

, worksheet 

13 

 

 

c   
F C 
79  .26 
77  25 
75  24 
73  23 
72  22 
70  21 
68  20 
66  19 
64  18 
63  17 
61  16 
59  15 
57  14 

JUST RIGHT 
This is comfortable for most peopl 

COLD 

by turning down 1 

This thermometer shows the temperature indoors. It 
can be bad for your family's health if your home is 
too cold or too hot. 

HOT 
You could save energy and money 
the heating. 

This could be bad for your health. 

1  Most people feel comfortable at around 
18 to 21°C. What is that in Fahrenheit? 

to 

2  At below 16°C, some people are more likely to get 
breathing illnesses like asthma and bronchitis. 
What is 16°C in Fahrenheit? 

3  If your home is 77°F, you could save money by turning 
down the heating. What is 77°F in Centigrade? 



To convert from Centigrade to Fahrenheit: 
multiply by 1.8 and add 32. 
Example: Convert 20°C to Fahrenheit 

20 x 1.8 = 36 
36 + 32 = 68 Answer: 20°C = 68°F 

To convert from Fahrenheit to Centigrade: 
Take away 32 and divide by 1.8. 
Example: Convert 55°F to Centigrade 

55 - 32 = 23 
= 12.7  You can round this up to 13 

Answer: 55°F = 13°C 

2  Normal body temperature is around 37°C. 
What is it in Fahrenheit? 

3  The best temperature setting for the hot water 
is 60°C. Convert this to Fahrenheit. 

I 
V 

(NRibitirs 
Fahrenheit and 

Centigrade 

worksheet 

14 
t Temperature conversions: 

Now do the following temperature conversions: 
1  At below 54°F, there is more danger of heart attacks and 

strokes for some people. What is this in Centigrade? 

4  On my summer holidays in Greece the temperature was 
96°F on the beach. What is that in Centigrade? 

5  On a cold morning in November it was 4°C outside. What is that 
in Fahrenheit? 



Numbers 
Least Efficient and 

Most Efficient 
worksheet 

15 
If you buy a new appliance for 
your home, ask how much 
energy it uses. Some appliances 
are much more energy efficient 
than others. That means that they 
use less energy to do the same 
job for you. 

The table below shows how much 
electricity might be used during a 
whole year in one home. 
It compares the most efficient to the 
least efficient appliances you can buy 
in the shops. 

If electricity costs 7p per kWh, work out 
how much money would be saved on 
electricity bills by buying the most 
efficient appliance in each case. 
Remember to change the pennies into 
pounds to get the answers in pounds (£). 

Appliance Least efficient Most efficient 

kWh per year £ per year kWh per year £ per year £ saved 

Washing machine 510 140 

Tumble dryer 250 210 

Oven 350 150 

Fridge-freezer 970 330 

Dishwasher 530 260 

Lights - all home 820 320 



New Heating in 
Happy Valley 

,i  worksheet 

16 
Mr and Mrs Rosetti live in a house that they rent from the Happy 
Valley Housing Association. It is hard to keep warm and has an 
old inefficient heating system.They spend £17.50 a week on 
heating. 
Their Housing Officer brings good news. They have two choices: 

(a) They can stay where they are and have new heating put in. 
Their heating would then cost about £11.30 a week. 

(b) They can move to another house, which has been insulated 
and has new heating. The heating would cost about £6.20 a 
week. 

/ 

QUESTIONS: 

1  How much would they save on heating 
per week by having the new heating? 

2  How much would this save them over six months (26 weeks)? 

3  How much would they save on heating per week by moving 
to the house with insulation as well as new heating? 

4  How much would this save them over six months (26 weeks)? 



(NIFUeliiiibers 
Carbon Dioxide 

Pollution 

This is roughly how much carbon dioxide is 
produced by using mains gas and electricity: 

Electricity:  0.59 kilograms of carbon dioxide per kWh 
Gas:  0.21 kilograms of carbon dioxide per kWh 

1111111111111HIIIIII1.111111
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Use this information to work out the amount of carbon 
dioxide produced by each of the examples below. 

First multiply the kW by the hours to get the 
number of kWh used. 

Appliance Power rating Time run each week Energy use kWH Kg of carbon dioxide 

Fan heater 3kW 35 hours 

Gas fire 4kW 40 hours 

Television 100W 50 hours 

Gas cooking ring 3kW 15 hours 

Desk lamp 100W 40 hours 

Electric shower 7kW 4 hours 

Gas grill on full 4kW 3 hours 

Electric water heater 3kW 28 hours 



Numbers 
How Much 

Carbon Dioxide? 
worksheet 

18 

  

c 
How much carbon dioxide do we produce? 
Here are some figures for the number of kWh used 
by different appliances over a typical year in one 
home. If 0.59 kilograms (kg) of carbon dioxide is 

produced by using one kWh of electricity, 
  work out how much is produced in a year 

by each appliance.  Oiasjo 

  Work out how much could be saved 
if all the appliances were the most efficient you could get. 

Appliance Least efficient Most efficient 

kWh per year Carbon dioxide kWh per year Carbon dioxide 

Tumble dryer 250 210 

Oven 350 150 

Fridge-freezer 970 330 

Dishwasher 530 260 

Lights - all home 820 320 

Washing machine 510 140 

Total 

■%.  
0 a Savings from using the most efficient: 

kWh of energy 

kWh of carbon dioxide 



Homes: 
Transport: 
Land use: 

Power stations: 
Commercial and public: 
Industry: 

This is how much carbon dioxide is produced in one year in different ways 
in the UK (1997 figures). Look at the chart and answer the questions below. 

150 

120- 

Power 
Stations 
(147) 

1 Which of the above produces the most carbon dioxide? 

2 How much carbon dioxide is produced in homes? 

3 What produces more carbon dioxide: homes or transport? 

4 What produces more carbon dioxide: industry or transport? 

5 What percentage of all the carbon dioxide produced comes from: 
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6 Now draw your own pie chart to show the percentages for these six sectors. 
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UK Carbon Dioxide 

  



Fuel SECTION 4 

( Naibers The Energy Bill 

 

 

TUTOR'S NOTES 

Gas and Electricity Bills 

Gas and electricity bills can be a source of great 
mystery to consumers. The information on the 
bills is important for the consumer and much of 
it is numerical. Gas bills are particularly 
confusing, as they contain a number of unit 
conversions and multipliers. 

Why is the information important? Fuel is a 
major part of the regular expenditure of the 
majority of households. Many households 
struggle to pay for the fuel that they need to keep 
warm and run into debt with the supply company. 
There are many reasons for this, such as homes 
that are expensive to heat or households that have 
very low incomes - or both. The problems are 
common amongst those whose need for fuel is 
high because they are at home a great deal due to 
retirement, unemployment, illness or disability 
or caring for young children. 

Sometimes people run into debt because they 
have not understood how much is being used or 
how much is owed. 

Problems can arise from bills being estimated, 
so it is also important to be able to read the meter 
and know how to use these readings to check the 
accuracy of the estimate. 

Understanding what is on the bill helps to 
keep on top of things. This section looks at what 
the information on the bill means. The next 
chapter takes this a step further, by detailing how 
to keep an 'Energy Diary'. 

Until recently, domestic customers could only 
buy their gas and electricity from one company. 
Gas came from British Gas and electricity came 
from the local monopoly electricity supplier -
private companies that grew out of the older 
'Electricity Boards', such as Southern (SEB), Eastern 
(EEB), Northern (NEB), Yorkshire (YEB), Midlands 
and North Wales (MANWEB) and so on. 

During 1997 and 1998, the supply of gas and  

electricity to the domestic market has been opened 
up to competition. This means that you can buy 
from a number of different suppliers and have the 
(potentially unnerving) task of choosing whether 
to change supplier and, if so, to which one. 

Probably the main reason that someone might 
wish to change supplier is because they have found 
that another supplier is cheaper. It is important to 
make sure that this is really the case and to be 
careful about what kind of contract is being signed. 

Worksheet 20 looks at a simple electricity 
bill. The exercise on Worksheet 21 introduces the 
idea of reading a meter to amend an estimated bill. 

The tariff and different ways to pay 

The amount you pay is called the 'tariff. This 
usually has two parts: 

The Standing Charge: 
A fixed amount just for being connected and 
charged per day or per quarter. 
A Unit Charge: 
An amount charged for every unit that you use. 

The tariff that you are on will depend on 
how you pay for your fuel. The main choices are: 
• prepayment meter (coin, key, token or card); 
• quarterly bills; 
• 'Budget Scheme': an estimate of the year's 

consumption divided into equal payments 
(usually monthly or weekly) throughout the 
year. It can be paid in person or through a 
bank account, by Direct Debit. 
The last option is the favourite at present 

(1998) and generally attracts the best discounts. 
Paying by prepayment meters is generally the 
most expensive, but it is a way to avoid getting 
into debt. On the other hand, you can experience 
real hardship if you do run out of money with a 
prepayment meter. You could find yourself in the 
situation where the gas and electricity run out, 



and you have no more cash to buy tokens or to re-
charge a key or card. You could be left without 
power or gas until some more money comes in. 

Activity 4.1: Counting and Paying 
Some introductory numerical activities could 
include: 
• How many of the students have gas as well 

as electricity 
• How many buy from which supplier 
• How many use which method of payment 

for fuel (prepayment meters, budget 
scheme, quarterly bills) 

Note: the last item can be sensitive, where 
people have experienced problems with 
debts for fuel. 

Off-peak electricity 

There are also special tariffs with cheaper 
electricity at certain times of day or night. The 
one that is most commonly available is known as 
Economy 7. It gives you cheaper electricity for 
seven hours during the night, when demand for 
electricity tends to drop dramatically. This is 
known as 'off-peak' electricity. 

You pay more standing charge on Economy 
7, so it is only worthwhile if you can make good 
use of it. It is not the best choice for everyone. 

You can make use of Economy 7 electricity if 
you use electric night storage heaters, heat water 
overnight on a timer or can run energy-guzzling 
appliances, such as the washing machine, tumble 
dryer or dishwasher, at night. This is not always 
possible, as the noise from some appliances may 
disturb you or your neighbours - it depends on 
the layout of your home. 

Some advice from the fuel companies also 
points out that if there were an electrical fault 
causing a fire on one of these appliances you 
would be at greater risk if it happened during the 
night while the family is sleeping. 

Worksheets 22 and 23 illustrate Economy 7 
electricity bills. You might find it helpful to point 
out the different terminology on the meter and 
the bill ('Day' and Normal', for example) and the 
confusion that this can cause to the householder. 

This might be a good point at which to do 
some additional work relating to money, such as 
combinations of coins and notes. Worksheet 24 
gives an example relating to fuel bills. 

Reading meters 

Worksheets 25 to 30 are about reading gas and 
electricity meters. Go through these before 
attempting Activity 4.2. 

In case any students still have old-fashioned 
dial meters, an extra sheet has been included to 
explain how to read them. Dial meters are more 
difficult to read and are being gradually phased 
out. If no one in the group has a dial meter, you 
can miss it out. 

You can get leaflets from the electricity and 
gas suppliers about reading meters. 

Activity 4.2: Meter Reading 
Ask students to look for the electricity meter 
in their home. 
If they can reach it safely, take a reading on 
Saturday morning. Take another reading at 
the same time the following week. 
To find out how many units of electricity 
have been used, take last week's reading away 
from this week's reading. 
You can do the same with gas, for those 
students who use mains gas. 

Gas bills 

Worksheets 31 and 32 are about gas bills. These 
are horrendously complicated and may only be 
suitable for the more advanced students. However, 
these do arrive at our homes, so there is a practical 
purpose in learning to understand them! 

Activity 4.3: The Budget Scheme 
Ask if anyone in the class has kept a year's 
worth of gas or electricity bills and use these 
as a case-study. 
Add up the bills to work out how many units 
have been used over the whole year and how 
much this has cost. 
Work out how much this is, monthly and weekly. 
This is the way the 'Budget Scheme' works. 
Note the difference between summer and 
winter bills. The latter include heating and 
many more hours of lighting. 
The Budget Scheme helps people to budget, 
by sharing out the higher winter costs over 
the whole year. Most people have more or 
less the same income in the summer as in the 
winter. 



Study level guidance 

OCR NSP 

C&G 3750 

C&G 3794 

= OCR National Skills 
Profile Numeracy Skills 
City and Guilds 3750 
Numeracy 
City and Guilds 3794 
Numeracy 
(Numberpower) 

Activity 4.1 
Activity 4.2 
Activity 4.3 

Mixed ability. 
Mixed ability. 
C&G 3750, Stage 1 / 2; 
C&G 3794, Level 1, 
Unit 305, Element 2. 

Worksheet 20 

Worksheet 21 

111/ Worksheet 22 

Worksheet 23 

Worksheet 24 

Worksheet 25 

• 

OCR NSP Third Grade; 
C&G 3750, Stage 1; 
C&G 3794, Entry Level, 
Unit 302, Element 1. 
C&G 3750, Stage 2; 
C&G 3794, Level 1, 
Unit 305, Element 1. 
C&G 3750, Stage 1; 
C&G 3794, Level 1, 
Unit 304, Element 2. 
C&G 3750, Stage 2; 
C&G 3794, Level 1, 
Unit 305, Element 1. 
OCR NSP Third Grade; 
C&G 3750, Stage 1; 
C&G 3794, Entry Level, 
Unit 302, Element 1. 
OCR NSP Third Grade; 
C&G 3750, Stage 1; 
C&G 3794, Entry Level, 
Unit 301, Element 1. 

Worksheet 26  OCR NSP Third Grade; 
C&G 3750, Stage 1; 
C&G 3794, Entry Level, 
Unit 301, Element 1. 

Worksheet 27  OCR NSP, mixed ability; 
C&G 3750, Stage 2; 
C&G 3794, Level 1, 
Unit 304, Element 1. 

Worksheet 28  OCR NSP, mixed ability 
Worksheet 29  OCR NSP, mixed ability 
Worksheet 30  OCR NSP, mixed ability; 

C&G 3750, Stage 2; 
C&G 3794, Level 1, 
Unit 304, Element 1. 

Worksheet 31  C&G 3750, Stage 2; 
C&G 3794, Level 1, 
Unit 305, Element 1. 

Worksheet 32  C&G 3750, Stage 2; 
C&G 3794, Level 1, 
Unit 305, Element 1. 



Your Electricity Bill 

"") 2506 87408 11 

0121 520 2229 8em-t5cm Mon-Fn. gem-lpm Sal 
Fax Number 0121 522 482i 

\,) MEB P.O. Box S. Toil End Road. Tipton, 0Y4 OH11 
°Moe open from Bo m-E;pm Mon.f 

f) 0345 331 331 (24hr Sowing) 

111E 
MR P T HILL 
19 HOLDEN ROAD 
HALL GREEN 
BIRMINGHAM 
B28 6TF 

Customers own tne1frf readng 
0121 557 B281  ter ii6onkatkd senneta; 

Data of ISStiO  8 July 1999 
This is not a VAT invoice 

Date 01 reading 8 July 1999 
Meter Readings 

 

Previous  Present 

 

65187  66805 

D1- Standard Rate 
Standing charge  7.42 
Units  1618 at 6.400p  103.55 

VAT at 5.00% on £ 110.97  5.54 
Charges this Quarter 

E Estaraded real np 
C C tostornees n maglong 
H Roamed mato, reabrsg 

THIS AMOUNT IS NOW DUE FOR PAYMENT 

This is a standard electricity bill. 

1 What is the customer account number? 

2 What is the most recent meter reading? 

3 How many units of electricity have been used? 

4 What is the (quarterly) standing charge? 

5 What is the price per unit of electricity? 

6 Add up the figures on the right and fill 
in the total amount owed. 

Numbers 

 

I  worksheet 

20 

 

A Standard 
Electricity Bill 

  



Standing charge 
Units 

VAT at 5.00% on £ 

835 AT 6.61P 

63.12 
Charges this quarter 

7.93 
55.19 

3.15 
66.27 

Ditto of 
Meter Readings 

Previous  Present 

03719 E04554 

E Est:ammo toothy 
C Cotroomm OW. tatall6n9 

A Rommoso moor iSa dna 
THE AMOUNT IS NOW DUE FOR PAYMENT 

This is an electricity bill with an estimated meter reading on it. 
You will get a bill with an estimate on it if no one has actually been to 
read the meter. This is shown by an 'E' against the reading. 
If you have used much more or less than this amount you may prefer to 
ask for a corrected bill for the exact amount you have used. To do this, 
you will need to read your own meter and tell the company the correct 
reading 
In the example below, the actual meter reading was taken and it was 
04512. Using this meter reading, work out what the figures on the 
amended bill will be: 

a) How many units were actually used? 

b) What is the cost of these units? 

c) What will the sub-total of the bill be 
(add the cost of the units to the standing charge)? 

d) What is the VAT at 5% on the new sub-total 
(multiply the sub-total by 5/100) 

e) What will the total amount owed be if you ask 
for a corrected bill? 

(Nftelabers 

 

worksheet) 

21 Estimated 
Electricity Bills 

 

 



Meter readings 

Previous Present 

D5 - Economy 7 

Standing charge  10.71 

38126  38900  Day units  774 at 6.95p  53.79 

20573  20857  Night units  284 at 2.71 p  7.69 

VAT @ 5% on £72.19  3.60 

Reading date 25/08/1998 This amount is now due £75.79 for payment 

 

worksheet 

22 Economy 7 
Electricity Bills 

  

c   

)  

If you are on Economy 7, your electricity is cheaper for 7 hours 
during the night. Your electricity meter will count the cheaper units 
used separately from the more expensive ones. 
The meter will have two numbers to read.  11CCCCCECEC 
The cheaper rate electricity reading is labelled 'Low' 
on the meter, and written as 'Night units' on the bill. 
The more expensive rate electricity reading is labelled 
'Normal', and is written as 'Day units' on the bill. 

Look at the bill below and answer the following questions: 

ICCECCECECE 
CCUCCECCCE 
i[EcurEcCE 

How many day units have been used? 

What is the price of each day unit? 

How many night units have been used? 

What is the total cost of the night units?  £ 

What is the total amount owed? 
 

£ 



worksheet 

23 More Economy 7 
Electricity Bills 

Meter readings 

Previous  Present 

77823  78344  DAY UNITS  AT 6.95p 

92015  92302  NIGHT UNITS  AT 2.71 p 

Cost (£) 

Meter readings 

Previous  Present 

00133  00905  DAY UNITS  AT 6.95p 

00571  00921  NIGHT UNITS  AT 2.71 p 

Cost (£) 

Numbers 

Economy 7 Electricity Bills 

In the examples below, fill in: 

BILL 1 

- the number of day units used 
- the number of night units used 
- the cost of the day units 
- the cost of the night units 

*411•4011...V IM:ge.•••■ 
Meter readings 

Previous  Present  Cost (£) 

38119  38940  DAY UNITS:   AT 6.95p 

66727  67033  NIGHT UNITS:  AT 2.71p 

BILL 2 

BILL 3 



Paying for Gas and 
Electricity 

c 
You can pay for your gas or electricity in 
regular equal amounts, monthly, fortnightly 
or weekly. Many people find that this is 
easier to budget for. 

You can make the payments in cash, cheque, 
or Direct Debit from a money account. • 

• Write down the notes and coins you could use to pay the 
following amounts: 

1  £12.70 

2 £32.30 

3 £13.60 

Mrs Shah pays £22.50 per month for her gas bill. 
Circle the notes and coins she could use to pay the correct 
amount. 

£20  £2  20p  2p 

£10  £1  10p  1p 

£5  50p  5p 
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25 How to Read Single- 
Rate Electricity Meters 

A 20-80 50 187 5 
Type 02760 
200/240 

l0000 1,000 100 0.1 kWh 

II 0 0 9 0 8 

S.   

The reading on the electricity meter is in kilowatt hours (kWh). 
There are five numbers to write down, starting from the left. 
The number on the far right is not included, as it is only for tenths 
of a kWh. 
To work out the amount of electricity used take away the last 
reading from the present one. 
There are a few different kinds of meter. 
The most common are single-rate digital meters. 
They look like this:   

• 

The reading on this 
meter is 
10125 kWh 

e 10.000  1 .000 
0 II 

100 10 

El 
0 kWh 

6 

Now write down the readings on the following meters: 

kWh 
e mox, 000 100 

6 8 
0I 

9 

kWh 

If   11 



6 

El cinn 

9 0 

If you are on a special tariff with 
cheaper electricity at certain 
times, you will probably have a 
two-rate or Economy 7 digital 
meter, which looks like this: 

There are two readings to take on 
this meter. They are: 
Low:  45012 
Normal: 30836 

Now write down the readings on 
these meters: 

High: kWh 

Low: kWh 

High: kwh 

Low: kwh 

Low: kwh 

High: kWh 

LOW 

Inn t] 

NORMAL 

Low 

(  On 0 1 
NORMAL 

LOW 

NORMAL 

How to Read Two-Rate 
Electricity Meters 

worksheet 

26 

  



This is what a dial meter looks like. 

To read this meter: 
Write down one number for each 
of the first five dials, starting from 
the left. Ignore the red dial on the 
right, below the fifth main dial. 

The reading will be in 
kilowatt-hours (kWh) 

The reading for each dial is the number that the pointer has 
just passed. Be careful about this, because alternate dials go 
in opposite directions (clockwise and anti-clockwise). 

These meters are difficult to read because the dials are not very 
precise. 
If the pointer is right over a number, check the next dial to the 
right. If it is between 0 and 3, then put down the number the 
pointer is over. If the dial to the right is between 7 and 0, put 
down the next lowest number to the one the pointer is over. 

This is because it is when the pointer on a dial reaches 0 that the 
next one to the left passes a number. 

is between 1 and 2. The reading is 1. 
is on 5. Check the one to the right. 
It has just passed 9. The reading for dial 2 is 4. 
is between 9 and 0. The reading is 9. 
is between 2 and 3. The reading is 2. 
is between 5 and 6. The reading is 5. 

Dial 1: 
Dial 2: 

Dial 3: 
Dial 4: 
Dial 5: 

The reading on this meter is 14925 kWh  ) 

AMPS 40 MAX VOLTS 200/240 
I ph 2W50 P /kWh 225 

No L72A 13678 

(Niiiiibers 
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Numbers 

worksheet) 

27 
continued  

How to Read Dial 
Electricity Meters 

kWh)  CMeter reading: 

Now read these meters: 

10,000  1,000  100  10 kWh PER DAY 

Dial 1: 
Dial 2: 
Dial 3: 
Dial 4: 
Dial 5: 

10 kWh PER DAY 
9  9  1 
8 2 8  2 
7 3 

6 6 5  5 

1  9 

10 
5  

2 
3 kWh 

q, 
819?-06-01 2 

100 ,000 

Dial 1: 
Dial 2: 
Dial 3: 
Dial 4: 
Dial 5: 

Meter reading:  kWh) 
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How to Read Old 
Digital Gas Meters 

worksheet 

2 8 

0011 

(NFuelAbers 

There are a few different kinds of gas meter. The most common 
is the older type of digital gas meter. 

These meters look like this 

They have four numbers 
to write down. Ignore the 
other smaller numbers. 

The reading is in hundreds of cubic feet. 
This reading on this gas meter is 

(8765 hundreds of cubic feet) 

What is the reading on these gas meters? 

C hundreds of cubic fee 

C hundreds of cubic feet 



How to Read New 
Digital Gas Meters 

worksheet 
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IN THE EVENT OF • FIRE 

 , 

09775 000 6)hi 
O 

 ... 

cubic meters 
 2 

The old type of gas meters are gradually being replaced by modern 
digital meters, which look like this: 

The meter reading is the first 
five numbers on the display. 

The reading is in cubic metres of gas. 
The reading on this meter is 

(09775 cubic metres. 

What is the reading on the meters below? 

IN THE EVENT OE A FIRE 

14018 133 2 M 
O cubic meters 

 2 

) IN THE EVENT OF A FIRE 

 N 

88093 507 8 )m' 
C=> 



This is an old gas dial meter. 

To read this meter: 
Write down one number 
for each of the first four dials, 
starting from the left. 
Ignore the last dial, above 
the fourth one. 

The reading will be in 
hundreds of cubic feet. 

The reading for each dial is the number that the pointer has 
just passed. Be careful about this, because alternate dials go 
in opposite directions (clockwise and anti-clockwise). 

If the pointer is right over a number, check the next dial to the 
right. If it is between 0 and 3, then put down the number the 
pointer is over. If the dial to the right is between 7 and 0, put 
down the next lowest number to the one the pointer is over. 

This is because it is when the pointer on a dial reaches 0 that the 
next one to the left passes a number. 

The pointer is between 6 and 7. The reading is 6. 
The pointer is between 1 and 2. The reading is 1. 
The pointer is on the 3. Check the one to the right. 
It is between 8 and 9. The reading is 2. 
The pointer is between 8 and 9. The reading is 8. 

Dial 1: 
Dial 2: 
Dial 3: 

Dial 4: 

The reading on this meter is 6128 hundreds of cubic feet.) 

Numbers 
How to Read 

Gas Dial Meters 

worksheet 
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continued CNRIeabeirs  How to Read 

Gas Dial Meters 

(Meter reading is hundreds of cubic feet. 

Dial 1 : 
Dial 2: 
Dial 3: 
Dial 4: 

Meter reading is hundreds of cubic feet. 

Now read these meters: 

Dial 1 : 
Dial 2: 
Dial 3: 
Dial 4: 



worksheet) 

31 (NRielabers  Understanding 
Gas Bills 

Below is a typical gas bill. Look at the explanation of how 
the figures are worked out. Work through them yourself 
and fill in the missing numbers in the questions. 

Bill date & tax point  27 November 1997 

Balance brought forward  cr £64.73 

Volume conversion factor 1.022640 
Calorific value  39.5 MJ/m3  

Present reading  6414 (E) estimated on 27 November 1997 
Previous reading  6254 taken on 4 September 1997 

160 units (452.8 cubic metres) 
5080 kilowatt hours (kWh) 
at 1.401 pence per kWh (DirectPay rate) 

Cost of gas used £71.17 

£7.58 
4 September 1997 to 27 November 1997 
84 days at 9.02 pence per day 

Sub total excluding VAT £78.75 

£3.93 VAT at 5.0% 

Total charges £82.68 

cr £64.73 

cr £121.50 

(see above) 

17 September 1997 
15 October 1997 
17 November 1997 

cr £40.50 
cr £40.50 
cr £40.50 

Total payments - thank you 

Balance carried forward cr £103.55 
Thank you for paying by direct debit. You 
continue to benefit from the DirectPay price 

Gas used 
This is equivalent to 

Standing charge 

Less balance b/fwd 

Less your payments 
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Understanding 
Gas Bills 

C  kWh  

 ) p=£  C 5080 x 1.401 = 

This is how the figures are worked out (this is explained on the 
back of the gas bill): 

1  The previous reading is taken away from the present 
reacing to find out how many units have been used: 

( 6414 - 6254 =   units 

This is the volume of gas used in old units, which are 
hundreds of cubic feet. 

2  This is changed into cubic metres by multiplying by 2.83 

160 x 2.83 =   cubic metres 

3  The cubic metres are changed into energy units (kilowatt 
hours , written kWh) by multiplying by the 'calorific value' 
and the 'volume conversion factor', both of which are 
written near the top of the bill. 

This must be also be divided by 3.6: 

C 452.8 x 39.5 x 1.022640 /3.6 =  kWh 
 } 

This is rounded down to the nearest kWh, which is 

4  The number of kWh is multiplied by the price in pence per 
kWh, to work out the cost of the gas used: 



What are the missing figures on this gas bill? 

1  The number of units (the present reading minus the 
previous reading): 

  hundreds of cubic feet 

2  The number of cubic metres (2.83 x hundreds of cubic feet): 
  cubic metres) 

3  The number of kWh (cubic metres x calorific value x 
volume conversion factor divided by 3.6): 
  kWh) 

4  The cost of the gas used (kWh x price in p per kWh): 

 P = E   

cr £87.73 
£87.73 

Balance brought forward 
Refunded to you 20 February 1998 

Volume conversion factor 
Calorific value 

Present reading 
Previous reading 

Gas used 
This is equivalent to 

1.022640 
39.5 MJ/m3  

6949 (E) estimated on 3 June 1998 
6709 taken on 19 February 1998 

units (  cubic metres) 
kilowatt hours (kWh) 

at 1.295 pence per kWh  
Cost of gas used 

19 February 1998 to 3 June 1998 
104 days at 7.00 pence per day 

Standing charge 
£ 7.28 

New balance b/fwd  £ 0.00 

Sub total excluding VAT 
VAT at 5.0% 

Total charges  £111.26 

£105.97 
£ 5.29 

(NFUelabers  
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Working out 
Gas Bills 

    

    



SECTION 5 
Keeping an Energy Diary 

TUTOR'S NOTES 

This section will make more sense if it is used 
after section 4 about gas and electricity bills and 
reading meters. 

Why keep an energy diary? 

Keeping an energy diary provides number 
practice. It can also be useful to people in a 
number of ways: 
• To work out exactly how much money is 

owed to the fuel company before a bill 
arrives. This could be especially useful if you 
know it is likely to be more than usual, such 
as after having people to stay or when 
someone in the household has been ill. 

• To work out exactly how much is owed and 
so avoid the uncertainty of estimated bills. 

• To see how much fuel can be saved by trying 
out different ways of using heating, hot water 
and other appliances. 

• To see how much fuel has been saved by 
adding thermal insulation or buying a new, 
more efficient, electrical appliance. 

• To watch out for any sudden increases in fuel 
use that might be caused by a fault in an 
appliance, such as a broken thermostat. 

• To see how much fuel can be saved if 
everyone in the household tries to save 
energy through 'good housekeeping' 
behaviour. This could include: 
- not leaving taps running or dripping 

drawing curtains at dusk 
- waiting for full loads to use the washing 

machine and tumble dryer 
- only putting the amount of water needed in 

the kettle 
- not letting curtains hang down over radiators 
- turning off heating when it is not needed 
- never setting thermostats any higher than  

necessary 
- being careful not to leave outer doors open 

any longer than needed 
- turning off lights in unoccupied rooms 
- turning off the television standby button 

In the longer term, it has been found that if 
people are aware of how much fuel they are 
using, they tend to find ways to avoid wasting it. 
It is important to avoid putting yourself at risk, or 
causing discomfort by doing this. It is about 
avoiding waste, not doing without! 

Keeping an energy diary can be a good habit 
to get into. It takes very little effort, once you get 
used to it. 

Note that not everyone pays quarterly bills. 
Some people have prepayment meters, so that they 
can pay for fuel in advance (for example by buying 
tokens or charging up an electronic card or key). 

Many households pay for fuel through the 
'budget scheme', under which the yearly fuel costs 
are divide into equal weekly, fortnightly or 
monthly payments. 

In these cases households will receive 
statements rather than bills. It may still be of 
interest to keep an energy diary. 

Diary worksheets 

Worksheet 33 is an example of an energy diary 
for ordinary rate electricity that was completed 
for one month. 

The other worksheets in this section are 
designed to be the basis of an energy diary. 

Extra copies can be made to extend the 
process. There are three different sheets: 
• two types of electricity diary: one for 

ordinary rate electricity and one for Economy 
7 electricity, which has two different rates; 

• a sheet to use as a gas diary. 



• 

To get people started you could give them a single 
sheet and ask them to make the first reading on a 
chosen day in the week, before the next class. 
Saturday or Sunday morning is often a good time 
to choose. 

At the next class, make sure that everyone 
has managed to enter the first reading and ask 
them to do the next reading on the same day the 
following week. You can help them to complete 
the other sections until they are confident to do 
so themselves. 

If you are working with the same students 
over a period of years, a useful exercise would be 
to compare the consumption of fuel during the 
same time of year from one year to the next. For 
example, compare what was used in February this 
year to what was used in February last year. 

How to fill in the diaries 
Electricity diary 

1 Check your last bill to find out what the 
price is per unit of electricity. It is given in 
p/kWh (pence per kilowatt hour). 

2 When you have taken the second weekly 
meter reading, take away last week's reading 
to get the number of units of electricity used. 

3 Multiply the number of units used by the 
cost per unit to get the cost of the electricity 
used for that week. 

4 Make a note of anything that has affected 
the amount of electricity used during the 
past week. This could be, for example: 
- extra or fewer people in the house 
- changing the setting of a thermostat or 

timer 
- using a heater more in cold weather 
- being at home more during a school 

holiday or illness 

5 Remember to add on the standing charge. 
An easy way to do this is to add it at the end 
of a quarter (thirteen weeks). To find out 
how much it is, look at your last bill. 

Economy 7 electricity diary 

This is done in the same way as the ordinary 
electricity diary, except that there are two sets of 
readings to take, for the day and night-rate 

consumption. There will therefore be two sets of 
units to calculate, which must be multiplied by 
the correct rate (day or night) to get the two sets 
of 'cost per week' figures. 

Gas diary 

This would be rather complicated if it was 
calculated accurately, because of all the 
conversion factors involved. An easier way to do 
it is to work out a single approximate conversion 
factor, by using the current 'volume conversion 
factor' and a typical 'calorific value' (see the bit 
about gas bills in Chapter 4). 

In this case we have taken the conversion 
from 100s of cubic feet to kWh to be: 
2.83 x 40 x 1.022640 = 32 (approximately) 

3.6 
and from cubic metres to kWh (for those with the 
newer type of meter): 

40 x 1.022640 = 11 (approximately) 

3.6 

Study level guidance 

OCR NSP = OCR National Skills Profile 
Numeracy Skills 

C&G 3750 = City and Guilds 3750 Numeracy 
C&G 3794 = City and Guilds 3794 Numeracy 

(Numberpower) 

Worksheet 33 OCR NSP third grade; 
C&G 3750 Stage 1; 
C&G 3794 Entry level, 
Unit 301 Element 2. 

Worksheet 34 Mixed ability. 
Worksheet 35 C&G 3750 Stage 2; 

C&G 3794 Level 1, 
Unit 304 Element 3. 

Worksheet 36 C&G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304 Element 3. 



Janine and Steve Aston decided to keep a diary to check the amount of electricity they 
were using. They found it very interesting, and it made it much easier to keep the bills 
Meter readingss  under control. This is their diary for October: g 

Date This week Last week Units used Cost per unit Costicrihelnedc Notes 

7/10/98 31350 6.4p 

14/10/98 31500 31350 150 6.4p £9.60 

21/10/98 31733 31500 233 6.4p £14.91 Friends stayed for weekend 

28/10/98 31858 31733 125 6.4p £8.00 Turned down hot water  thermostat 

04/11/98 32138 31858 280 6.4p £17.92 Very cold - used electric fire 

11/11/98 32303 32138 165 6.4p £10.56 

What date did they take the first reading? 

How many units did they use in the first week? 

What was the cost of units in the first week? 

What was the cost of units in the second week? 

Why did they use more electricity in the second week? 

83  
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Meter readings 

Date Rate This week Last week Units used Cost per unit Cosi fortheweek Notes 

DaY 
Night 

DaY 
Night 

DaY 
Night 

DaY 
Night 

DaY 
Night 

DM 
Night 

Day 
Night 

DaY 
Night 

Day 
Night 

Day 
Night 

DaY 
Night 

DaY 
Night 

Day 
Night 

cn 

3E 



Cost for the week Units used kWh used Cost per kWh This week Last week Notes Date 

To change from units used to kWh 

1-kWh = 100s of cubic feet x 32 
kWh = cubic meters x 1 1  _} 
Meter readings 

alli:1111111.111141\  
CU t.1) 
m 

a 

m 

a 

0 
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SECTION 6 

Stay In Control - 
Using Energy Wisely 

TUTOR'S NOTES 

The aim of this section is to raise awareness of 
simple ways to keep energy wastage and fuel bills 
down by using energy wisely. 

As heating and hot water are the major use of 
energy in the home, two of the most important 
things are: 
• using efficient and affordable heating and hot 

water appliances 
• making good use of the controls on 

appliances 
Stopping the heat from leaking out of the 

house too quickly is also crucial. This is dealt 
with in chapter 7. 

Heating and hot water systems in 
common use 

Hot water provision is often tied in with heating. 
Sometimes, however, it is a separate system. 

There are many ways to provide heat and hot 
water for a home, but the most common in the 
UK nowadays is: 

Gas-fired 'wet' central heating, with a boiler 
and radiators. 
There is usually a hot water tank with this, 
but sometimes hot water is provided directly 
from the boiler, without a tank. 

Other fairly common choices are: 
• electric night storage heaters supplemented 

by electric fires and convectors, and with an 
electric immersion heater for hot water; 

• solid fuel or gas fires with back boilers, 
radiators and a hot water tank; 

• separate gas fires and gas wall heaters, and a 
'multipoint' boiler just for hot water. 

Electric immersion heaters for hot water are 
also quite common where a home is heated with 
a mixture of individual fires and heaters, as they 
are relatively cheap to install. They are also  

sometimes put in alongside gas or oil central heating, 
as an alternative to running the boiler in the summer. 

If the main way to heat water is with an 
electric immersion heater, it is best to go onto 
Economy 7 or another 'off-peak' electricity tariff. 
You can then use a timer to heat up a tank of 
water during the cheaper off-peak times. The 
tank must be well lagged to keep it hot! 

Less common heating options that you might 
also come across are: 
• 'warm air' central heating, where heat comes 

out through grilles from ducts built into the 
house (it can be gas, oil or electric); 

• different kinds of plug-in electric room 
heaters, such as bar fires, fan heaters, 
convectors and electric radiators (oil-filled); 

• portable bottled gas fires or paraffin heaters. 

Getting the best out of your central 
heating 

The majority of the worksheets in this section are 
about getting to know the most common type of 
central heating, and learning to get the best out of 
it. The message is that if central heating is used 
wisely, you can be comfortable without running 
up huge bills. 

Worksheets 37 to 42 are about getting the 
best out of central heating by making good use of 
central heating controls. 

Choosing the right system 

While new systems tend to be more efficient than 
older ones, it is certainly not all about spending 
lots of money on modernising. The cost of 
putting heating in is generally a deciding factor in 
what choices people make, if they have a choice 
at all. If people are making choices, it is well 
worth knowing how much different systems cost 
to run. 



If someone does need to put in a new system 
or, at least, to replace an old boiler, there may be 
government grants to help with the cost of 
making it more energy efficient. 

At the time of going to press, the best source 
of information about current grants is the Energy 
Advice Centres freephone helpline: 0800 512 
012. If this no longer exists by the time you use 
this chapter, try your Local Authority Housing 
Department for help, especially if there is an 
officer with special responsibility for energy 
efficiency 

Worksheets 43 to 46 are about the cost of 
heating using different systems. This includes a 
worksheet about electric convector heaters, 
which are often used as supplementary heating in 
cold weather. They are convenient, easy to move 
from room to room, and relatively cheap to buy, 
but they are very costly to run, so it is important 
that they are not the main source of heat. The 
same applies to bar fires, fan heaters or oil-filled 
electric radiators. 

Activity 6.1: Heating Bar Charts 
Take the tables in the case studies in 
Worksheets 43 and 44, and make them into 
bar charts. 

Study level guidance 

OCR NSP = OCR National Skills Profile 
Numeracy Skills 

C&G 3750 = City and Guilds 3750 Numeracy 
C&G 3794 = City and Guilds 3794 Numeracy 

(Numberpower) 

Activity 6.1 OCR NSP third grade; 
C & G 3750 Stage 1; 
C&G 3794 Level 1, 
Unit 304, Element 3. 

Worksheet 37 OCR NSP third grade; 
C & G 3750 Stage 1; 
C&G 3794 Entry Level, 
Unit 303, Element 1. 

Worksheet 38 OCR NSP third grade; 
C & G 3750 Stage 1; 
C&G 3794 Entry Level, 
Unit 303, Element 1. 

Worksheet 39 OCR NSP third grade; 
C & G 3750 Stage 1; 
C&G 3794 Entry Level, 
Unit 303, Element 1. 

Worksheet 40 OCR NSP third grade; 
C & G 3750 Stage 1; 
C&G 3794, Level 1, 
Unit 305, Element 2. 

Worksheet 41 Mixed ability, with reading and 
writing help for some students. 

Worksheet 42 Mixed ability, with reading and 
writing help for some students. 

Worksheet 43 OCR NSP third grade; 
C & G 3750 Stage 1; 
C&G 3794 Entry Level, 
Unit 302, Element 2. 

Worksheet 44 OCR NSP third grade; 
C & G 3750 Stage 1; 
C&G 3794 Entry Level, Unit 302, 
Element 2 (with some help) or 
without help at 3750, Stage2; 
3794, Level 1, Unit 305, Element 2. 

Worksheet 45 OCR NSP third grade; 
C & G 3750 Stage 1; 
C&G 3794 Entry Level, Unit 302. 

Worksheet 46 C & G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 3 and Unit 305, 
Element 2. 

Sources of data used in worksheets 
Worksheets 43,44 and 46: 
Based on figures for the Midlands in 'Comparative 
Domestic Heating Costs', Sutherlands Associates, 
October 1999. 
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Timers 

    

    

IKeep your heating under control 

If you can keep the heating under control, you will save energy 
and money. For example, make sure that the heating is only 
switched on at the times that it is needed. 

You will probably have a timer to help you 
to do this. There are many kinds of timer. 
Here are some examples. 

"S-  
4 •fi'm  

• 

Some timers let you set two heating 
periods, and some have three. 
Some have a '24 hour clock'. 
To go from a.m. / p.m. to a 24 hour clock, 
you must add 12 hours to the p.m. times. 

Write down these times using the 24 hour clock: 

5 a.m. 

11.15 a.m. 

3 p.m. 

5 p.m 

6.25 p.m. 

11 p.m. 

5.00 

15.00 

7 a.m. 

2.20 a.m. 

1.30 p.m. 

10 p.m. 

9.15 p.m. 

8.45 p.m. 
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Cribbers 

Central Heating at 
the Greenbergs 

   

From Monday to Friday, the Greenbergs get 
up at seven, and have all gone out by nine. 

They turn the heating on at half past six 
so that the house will be warm when 
they get up. It also stays warm for a 
while after switching off. 

They get home at around four in the 
afternoon, and are in bed by midnight. This is how they set 
their timer on weekdays (Monday to Friday): 

Morning:  On at 6.30 a.m. Off at 8.30 a.m. 
Afternoon / evening: On at 3.30 p.m. Off at 9.30 p.m. 

Now answer the following questions. On weekdays: 

a) How many hours is the heating 
on for each morning? 

b) How many hours is the heating 
on for each evening? 

c) How many hours is the heating 
on for, in total, each day? 

The Greenbergs' central heating timer can be set for 
different times for the weekends. This is how they set the 
timer for weekends: 

 i 

/Morning: 
Afternoon / evening: 

On at 8.00 a.m. Off at 11.00 a.m. 
On at 2.00 p.m. Off at 11.30 p.m. 

 _1 

Now answer the following questions. At weekends: 

d) How many hours is the heating 
on for each morning? 

 i 



Weekdays: 
Morning:  On at 8.00 a.m. Off at 11.30 a.m. 
Afternoon / evening:  On at 6.00 p.m. Off at 10.30 p.m. 
Weekends: 
On at 8.00 a.m. On all day until switches off at 10.30 p.m. 

(NRielabers  

  

Central Heating at 
the Greenbergs 

worksheet 
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continued  

  

c   1  e) How many hours is the heating 
on for each evening? 

f) How many hours is the heating 
on for, in total, each day? 

g) How many hours is the heating 
on, in total, in a whole week? 

The family routine changes when 
Mrs Greenberg changes to a part-time 
job, and the youngest child leaves 
school. They do not need to get up so early 
now, and re-set their timer as follows: 

0 = 
4 v;r1N\  ‘ kW 
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h) How many hours is the heating 
on for each weekday morning? 

i) How many hours is the heating on for 
each weekday afternoon/evening? 

j) How many hours is the heating 
on for each day on weekdays? 

k) How many hours is the heating 
on for each day at weekends? 

I) How many hours is the heating 
on for, in total, in a whole week? 



Morning:  On:   Off:   

Afternoon:  On:   Off:   

Evening:  On:   Off:   

If there is a regular pattern to your household's day, a heating 
timer will be useful to you. Fill in the sections below for your 
own household. 

You might want to set weekends differently from weekdays, if 
you have a timer that allows this. 

Weekdays: 
What time does the first person get up 
in the morning? 

Is there a time in the day when the 
house is usually empty, and if so, when? 
This could be more than one period 
in the day. 

What time does the last person go to 
bed at night? 

Now write down the times that you 
need to set the heating to be switched on and off: 

How many hours of heating is this: 

a) in the morning 

b) in the afternoon 

c) in the evening 

d) for the whole day 

••••1111110 
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am 

to 
and 

Pm 
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Setting Your Own 
Central Heating Timer 

    



Setting Your Own 
Central Heating Timer 

Morning:  On:   Off:   
Afternoon:  On:   Off:   
Evening:  On:   Off:   

am 

to 
and 
to 

Pm 

co3 
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39   continued 

Weekends: 
What time does the first person get up 
in the morning? 

Is there a time in the day when the 
house is usually empty, and if so, when? 
This could be more than one period 
in the day. 

What time does the last person go to 
bed at night? 
Now write down the times that you need to set the heating to be 
switched on and off: 

How many hours of heating is this: 

a) in the morning 

b) in the afternoon 

c) in the evening 

d) for the whole day 

Think about whether the 
heating is left on at any time 
when it is not needed. 
Can you switch it off 
then, to save some energy 
and money? 



  

I  worksheet 

40 Numbers 
Using the Heating 

Thermostat 

Make sure that the house does not get hotter than you really need. 
For this you must use the temperature controllers. These are 
called thermostats. 

The main thermostat is usually on the wall in 
the hall or living room, and looks like this: 

Choose the setting carefully. 
Most people feel comfortable at around 
eighteen to twenty-two degrees Centigrade. 
This is written 18 - 22 °C. 

If you or your friends have a wall thermostat, 
write down the temperature that it is usually set to 

Is this higher than twenty-two degrees Centigrade? 

°c 

1 
Turning the thermostat down by one degree can save as 
much as one tenth (10%) of your heating bills. 

Work out how much money could be saved by doing this, from 
the following yearly heating bills: 

Bill Saving (one tenth) Bill minus savings 

£600 

£400 

£950 

£320 

£580 

 .1 

c   



(NRIdi jaers  Using the Radiator 
Thermostat 

worksheet) 

41 

 

  

The central heating will be even easier to 
control if it has special thermostats on each 
of the radiators. They may look like this: 

These thermostats let you set different temperatures 
in different rooms. This makes the heating 
more comfortable, and can save energy and money. 

The higher the number you set it to, the warmer the 
room will be. If the room is warmer than you need, 
turn the radiator thermostat down a little. 

IIIIIIIIIG 
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Have you got any of these in your home? 

How many radiators do you have? 

How many radiator thermostats do you have? 

Write down the rooms with these thermostats, and the numbers 
they are set to: 

Room  Thermostat setting 



  

, worksheet 

42 Using the Hot Water 
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c   
Make sure that the water does not get any hotter than 
you need. If you have a tank for hot water, there 
should be a temperature control (thermostat) on it. 
This will make sure that the water from your taps 
is not too hot. 

It should be set to 60°C (degrees Centigrade), or 
140°F (degrees Fahrenheit). 

If it is hotter, it will waste energy. 

If the water is too hot, it can burn you. 

Have you got one of these in your home? 

If so, what temperature is it set to? 

Is it more than 60°C? 

Make sure that the hot water 
tank has a special jacket or foam 
covering to keep it warm. 

‘)J 
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Mrs Walsh lives in a terraced house near Walsall. She knows that some 
heaters cost much more to use than others. She does not have central 
heating. She asked for advice about what it would cost to keep her living 
room nice and warm using different heaters. This is what she was told. 

Heater Fuel cost 
per year 

Gas fire £76 
Gas wall heater £62 
Open coal fire £167 
Coal fire with glass front £91 
Electric night storage heater with electric fire sometimes 2106 
Electric convector, fire or fan heater 2210 
Bottled gas fire £199 .1 

Note: these figures do not include standing charges or maintenance costs. 

a) Which type of heater would cost Mrs Walsh the least to use? 

b) Which type of heater would cost Mrs Walsh the most to use? 

c) What is the difference in yearly cost between the cheapest 
and most expensive? 

d) What is the difference between the yearly costs of a gas fire 
and a gas wall heater? 

Numbers 
Heating Mrs Walsh's 

Living Room 
worksheet 
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The Khans live in a three bedroomed semi-detached house in 
Manchester. They are thinking about putting in a new heating 
system. They asked for advice about yearly costs for heating 
and hot water for the whole house. This is what they were told: 

i Heating system Yearly fuel cost \ 

Gas central heating £399 

Gas central heating with very 

efficient boiler. £338 

Electric storage heaters, with fires and 

convectors for extra heat and Economy 7 

electric hot water. £589 

Electric fires and convectors, and electric 

hot water (not on Economy 7) £1,156 

Solid fuel closed fire and back boiler. 
\ 

£553 
i 

Note: these figures include standing charges and maintenance costs 

I 
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a) What is the cheapest way for the Khans to heat the house? 

b) What is the most expensive way to heat the house? 

c) What is the difference in yearly cost between the cheapest and most expensive? 

d) The Khans decide to plan their household costs on a monthly basis. 
If the heating costs are spread out over the whole year, work out what 
the cost would be per month. Do the same for a weekly budget: 

I.  
Heating system Yearly fuel 

cost (2) 
Monthly fuel 
cost (2) 

.\ 
Weekly fuel 
cost (2) 

Gas central heating 399 

Gas central heating 
with very efficient boiler 338 

Electric storage heaters etc 589 

Electric fires etc 1,156 

Solid fuel closed fire and 
back boiler 553 



This is an electric convector heater. It costs a lot to use. It 
can cost up to 21 p an hour to run in cold weather. If you 
used it for ten hours a day, seven days a week, that would 
be a maximum of: 

(21p x 10 x 7 = 1470p = £14.70 a week. ) 

Use something cheaper for your main heating if 
possible. If you do need to use it, keep costs down by 
using the timer and temperature controls to make sure that 
the heater will switch off when it is not needed. 

Temperature 
2 Control 

a) What is the maximum setting on the temperature control? 

b) If the heater is switched on for five hours a day, what 
would the maximum cost be for: 

a day 

a week 

four weeks 

NFiIebelrs 
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46 Different Ways to Heat 
a Room 

Glass-
fronted 
coal fire: 3p Electric fire, convector, 

oil-filled radiator or 
fan heater: 7p 

Bottled gas fire: 
6.4p 

Numbers 

Open coal fire: 6p 

1One unit of heat is equal to the heat given by one 
bar of an electric fire switched on for one hour. 

This is roughly how much one unit of heat costs using different heaters: 

Gas wall 
heater: 2p 

IIIIIILIIMITi1111111i11111i1!111.111:1 
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Ordinary gas fire: 2.4p 
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Electric 
night 
storage 
heater: 3p 



Make a bar chart to show this information. Then answer the 
following questions: 

a) Which heater gives you the cheapest heat? 

b) How much does the cheapest cost per unit of heat? 

c) How much does an open coal fire cost per unit of heat? 

d) How much does a gas fire cost per unit of heat? 

e) What is the difference in the cost per unit of heat 
between the cheapest and the most expensive? 

f) A typical living room needs 3,000 units of heat to heat it during one 
year. Work out the cost of heating the room with each typ of heater, 
and write it down in the table below. The first one has been done for you. 

Heater Cost per unit of heat 
(p) 

Cost for a whole year 
(13) (E) 

Gas fire 2.4 7,200 72 
Gas wall heater 
Glass-fronted coal fire 
Open coal fire 
Bottled gas fire 
Electric night 
storage heater 
Electric fire } 

g) How much could you save in one year by heating the room above 
with an electric night storage heater instead of an electric fire? 

h) How much could you save in one year by heating the room above 
with a glass-fronted coal fire instead of an open coal fire? 

Fii ebelrs  
Different Ways to Heat worksheet 
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(NFuoier  SECTION 7 
Keeping in the Heat 

TUTOR'S NOTES 

When you heat a home, the heat does its best to 
get out as quickly as possible. This costs you 
money! It gets out wherever it can, as fast as it 
can. The speed at which the heat leaks out is the 
speed at which you have to top it up again to keep 
an even temperature and stay comfortable. If you 
can slow down the loss of heat, you will save 
energy and money. 

• Heat loss 

There are essentially two ways that the heat gets 
out: 
a) By warm air getting out through gaps and 

cracks, such as those around windows and 
doors. 

b) By heat travelling through the solid fabric of 
the building, such as the bricks and mortar, 
concrete, stone, plasterwork, glass, wood, 
and roof tiles. 

Activity 7.1: Feeling the Cold 
Discuss within the group where the heat is 
lost in your own homes. For example: 
Where are the worst cold draughts? 
Which of the walls or floors feel the coldest? 
Are some rooms colder than others? 
Where do you think the most heat is lost? 

Worksheet 47 is about where the heat is lost 
from a typical house. 

Insulation 

Materials that help to keep heat in are called 
`insulation' (strictly this is 'thermal' insulation, to 
differentiate it from other purposes, such as sound 
insulation or electrical insulation). 

It is only in recent years that homes have been 
built with reasonable levels of insulation. Older 
buildings can be improved by adding insulation in 
various ways. This can make them much easier and 
cheaper to keep warm, as well as more comfortable. 

Adding insulation costs money, so it is 
important to prioritise. What matters is to tackle 
the places where the most heat is getting out and 
to install those measures that are least costly in 
relation to how much heat they save. Another 
consideration is whether there are any special 
grants available. 

The most cost-effective insulation measures, 
in terms of the energy savings you get compared 
to the cost of the work, are: 

• loft insulation; 
• cavity wall insulation; 
• hot water tank and pipe insulation. 

Draughtproofing is also worthwhile because it 
makes so much difference to comfort, but it can be 
expensive to pay someone to do the work, unless 
you are eligible for a grant. It can be done as a 
DIY job, as long as you are careful about leaving 
adequate ventilation — blocking off too much 
ventilation is dangerous. 

There are lots of other measures that involve 
building work, which makes them more costly. 
However, they become worthwhile when you are 
carrying out repairs, maintenance or 
improvements that involve building work anyway. 

The message is to include insulation whenever 
possible, to make your home more comfortable 
and the bills smaller! 

Examples are: 
• insulate a flat roof, when you have to fix it 

because it is leaking; 
• insulate under the floor if you are putting 

down a new floor; 
• line solid (i.e. not cavity) walls with insulation 

if you are replastering; 
• insulate a sloping ceiling if you are doing out 

an attic room, or converting the loft; 
• put in double glazing if you are repairing old 



windows (it can often be incorporated into 
renovation and does not have to mean 
modern plastic windows). 

For windows in good condition, sometimes the 
best option is 'secondary glazing', which means 
adding a second window to the inner frame, 
rather than a single double glazed unit. 

Payback time 

A simple numerical exercise that is often used 
when thinking about energy efficiency is to work 
out the 'payback' or 'cost recovery' time of an 
energy efficiency measure, such as insulation. It 
works like this: 

If you spend money on insulation, you can 
often pay yourself back by the money you save on 
your fuel bills. For example, if you spend £200 on 
loft insulation, and save £50 a year on fuel bills as 
a result, you will pay yourself back in four years. 

The calculation is: 

The payback time (in years) = 
the cost of insulation divided by the yearly 
fuel bill savings. 

It is very important to note that this is based 
on assumptions about how well you heat the 
home in the first place, and that you heat to the 
same standard after insulating. It will also vary 
depending on how expensive your heating system 
is to run. In practice, many people are not warm 
enough before insulating, and keep the home 
warmer after insulation work has been done. In 
that case, they will be a lot more comfortable, but 
may not save as much money! 

Nevertheless, payback time is a simple and 
useful way to compare the cost-effectiveness of 
different measures. 

Worksheet 48 is about the payback time for 
insulation. Worksheets 49 to 52 are about cavity 
wall insulation and loft insulation, with the 
payback time calculation included in Worksheets 
49 and 51. 

Worksheets 53 to 55 are case studies of 
different homes, and the insulation that can be 
carried out in each case. 

Grants for insulation 

At the time of printing this manual, the most 
widely available grant for insulation work is the 
Home Energy Efficiency Scheme. This is targeted 
at people on benefit or aged 60 or over. It 
currently covers either loft insulation, 
draughtproofing or cavity wall insulation. You 
can only have cavity wall insulation if loft 
insulation is not needed. Hot tank insulation, one 
or two low energy lights and/or advice on energy 
saving by a trained adviser can also be included. 

The scheme is under review and will be 
altered in the near future. The precise details are 
not yet available, but it will be extended to cover 
a wider range of measures, with fewer households 
eligible for the grant. 

There are also a variety of cash-backs and 
discounts for insulation work, as part of schemes 
run by the Energy Savings Trust, fuel supply 
companies and local authorities. 

It may be helpful for your students to know 
about any grants that are currently available. If 
there are leaflets about the grants, you may be 
able to devise some worksheets based on them. 

To get up to date information, telephone the 
Local Authority Housing Department and ask for 
the officer responsible for work under the 'Home 
Energy Conservation Act (HECA)'. They have a 
responsibility to send an annual report to the 
government about home energy efficiency in their 
area. Some areas are covered by specialist energy 
advice centres, and some local authorities have 
staff of their own trained to give advice. The 
HECA Officer should know what resources there 
are in your area. 

Ask if there is an energy advice service that 
does 'home survey questionnaires'. If so, it may be 
interesting for the students to fill these in for their 
own homes. They will then be sent 
recommendations, costs and predicted savings for 
their homes, which could form the basis of further 
classwork. 



Study level guidance 

OCR NSP 

C&G 3750 

C&G 3794 

OCR National Skills 
Profile, Numeracy Skills 
City and Guilds 3750 
Numeracy 
City and Guilds 3794 
Numeracy (Numberpower). 

Activity 7.1 Mixed ability. 

Worksheet 52 

Worksheet 53 

Worksheet 54 

Worksheet 55 

Worksheet 47 

Worksheet 48 

• Worksheet 49 

Worksheet 50 

Worksheet 51 

C&G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 2. 
C&G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 2. 
C&G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 305. 
C&G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 2. 
C& G3750 Stage 2; 
C&G 3794 Level 1, 
Unit 306, Element 2. 

C & G 3750 Stage 2; 
C & G 3794 Level 1, 
Unit 305. 
C&G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 3. 
C&G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 3. 
C&G 3750 Stage 2; 
C&G 3794 Level 1, 
Unit 304, Element 3 and 
Unit 305, Element 2. 

• 



This picture shows where heat is lost from a typical house. 
Look at the picture and answer the questions that follow. 

Roof 24% 

Windows 10% 

Walls 36% 

Draughts 15% 

Floors 15% 
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a) Where is the most heat lost from the 
house ? 

b) What is the percentage of heat lost 
from the walls and windows added 
together? 

c) What is the percentage of heat lost 
from the roof and floor 
added together? 

d) You can save around half of the heat 
loss from the windows by double 
glazing them. What percentage of 
the total heat loss from the house is 
this? 

e) You can save around three quarters 
of the roof heat loss by loft insulation. 
What percentage of the total heat 
loss from the house is this? 

To 

70 

% 

0/0  

f) You can save around two thirds of the 
wall heat loss by cavity wall 
insulation. What percentage of the 
total heat loss from the house is this? 0/0  

9) What percentage of the total heat 
loss from the house will you save if 
you do all three things in d, e 
and f above? 
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years 

years 

years = months 

Numbers Payback Time 
worksheet 

48 
The payback time is how long it takes to repay yourself the 
cost of putting in insulation, through savings on your heating 
costs. This is how you work out the payback time for insulation: 

Payback time = cost of insulation / yearly fuel bill savings  

Loft insulation for Tom's house will cost £250. He can save 
around £50 a year of his heating bills if he has it done. What is 
the payback time? 

The payback time = £250 divided by £50 = 5 years 

Now work out the payback time for the 
following examples: 

a) Mr Singh is told that it will cost 
£400 for cavity wall insulation for 
his house. He expects to save 
around £100 a year on his fuel 
bills, if he has the work done. 
What is the payback time? 

b) Mary Rostov's house will cost £50 
to draughtproof, if she does the 
work herself. It will save her about 
£25 a year on her as bills. 
What is the payback time? 

c) Sue Smith is going to buy an 
insulating jacket for her hot water 
tank. It costs £10 and will save up 
to £20 a year on her electricity 
bills. What is the payback time? 



, worksheet 

49 Niathers Cavity Wall Insulation 

 

   

Around a third of the heat in your home is lost through the outer 
walls. Many houses built since 1930 have walls with a cavity in 
them. The cavity can be filled with insulation to keep the house 
warmer. 

Around 15 million homes in the UK have cavity walls. 

Insulating cavity walls typically costs between 
£350 and £500, and can save around 
£70 - £150 in heating bills each year. 

In the examples below, work out how many 
years it would take for the heating cost 
savings to pay back the cost of cavity wall 
insulation. 

Cost of insulation 
£ 

Saving in heating 
costs (£ per year) 

Payback time 
(years) 

400 100 4 

350 70 

450 150 

320 80 

405 90 

460 115 

425 85 

540 120 

350 100 } 



£ 

£ 

£ 

£ 

£ 

£ 

c   
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The Price of Warming 
the World 
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'Warm the World' is a company that 
specialises in cavity wall insulation. 
They work out the cost of each job like 
this: 

A fixed charge of £80. A cost per square 
metre of the outer wall area of the 
house of £2.30 

Work out the cost they would charge for 
insulating each of the following homes: 

1  12 Acacia Avenue, with 85 square 
metres of wall: 

2  88 Stepney Drive, with 120 square 
metres of wall: 

3  7 The Willows, with 150 square 
metres of wall: 

4  53 Paradise Square, with 175 
square metres of wall: 

5  21 Bottle Gardens, with 90 square 
metres of wall: 

6  1a The Mall, with 260 square metres 
of wall: 



Loft Insulation Numbers 

Around a quarter of your home's heat goes out through the roof. 
Keep the heat in with loft insulation! 

Lofts should be insulated to a depth of 200mm (8 inches). If 
there is already a thinner layer of insulation in the loft, it is worth 
topping it up. You can get a contractor to install it, but some 
people do the work themselves. 

The cost depends on the size of your loft, whether 
you are starting from nothing or just topping it up, 
and whether you are doing the work yourself. 
A typical example would be around £200, saving 
£60 - £70 a year on your heating bills. 

There are grants to help with the cost if you are over 60 or 
receiving benefit. 

In the examples below, work out how many years it would take 
for the heating cost savings to pay back the cost of loft 
insulation. 

Cost of insulation 
in L's 

Saving in heating 
costs (£ per year) 

Payback time 
(years) 

210 70 3 

175 70 

210 60 

140 35 

150 75 

200 80 

186 62 

135 45 "I 



Inches and Millimetres 
of Loft Insulation Numbers 

To change from inches to millimetres, multiply by 25.4 

For example: 6 inches = 6 x 25.4 millimetres 
= 152.4 millimetres 

Below are the thicknesses of various rolls of loft 
insulation. Change the measurements from inches to 
millimetres: 

8 inches = 

4 inches = 

12 inches = 

millimetres 

millimetres 

millimetres 

To change from millimetres to inches, multiply by 0.0397 

For example: 200 millimetres = 200 x 0.0397 inches 
=7.94 inches 

Change these measurements from millimetres to 
inches: 

150 millimetres =  inches 

50 millimetres =  inches 

300 millimetres =  inches 

Now draw a graph to show millimetres and inches. 



Insulating Fred and 
Flora's Flat 

Fred and Flora rent a small ground floor flat in Leicester. It gets very 
cold in winter, but they only have a little money to spend on 
insulation. They go to the DIY shop to find out what they could do 
themselves. 

At the shop, they write down the cost and the likely fuel bill savings. 
This is the list they come home with: 

• Clip a plastic sheet to the window frames, to make DIY 'double glazing': 
Cost: £25 per window Saving: £15 per year 

• Put a draughtstrip around the front door and back door: 
Cost: £8 per door  Saving: £5 per year 

• Put an insulating jacket on the hot water tank: 
Cost: £7  Saving: £15 per year 

• Put reflective foil behind the radiators on outside walls: 
Cost: £5 per radiator  Saving: £5 per radiator per year 

Now fill in the table below, to work out the total costs, savings and 
how long it will take to pay themselves back in fuel bill savings. 

DIY job Cost (£) Yearly saving (£) Payback time 

DIY double glazing 
4 windows 
Draughtstrip outer 
doors (two doors) 
Tank jacket 

Foil behind radiators 
(5 radiators) 
All these together 

f   



Area of window (in square metres) = height x width (both in metres). 
Amount of material needed = 1 1/2 x area of window 
Cost per window = amount of material needed in metres x price 
per square metre 

Fred and Flora decide to find out the cost of thermal linings for their 
curtains from a curtain shop. This will help to keep the flat warmer, 
especially if they remember to draw all the curtains as soon as it gets 
dark. 
They are told that the price will be about 211 per square metre, and 
that the amount of material they will need is one and a half times the 
area of the window. This is how they worked out the cost for each 
window: 

Example: 
For a window which is 2 metres in height and 1.5 metres wide: 
the window area is 2 x  = 3 square metres 
the amount of material needed is 1.5 x 3 = 4.5 square metres 
the cost is 4.5 x El 1= £49.50 
Work out the cost of thermal linings for their windows, by filling in 
the table below: 
I Window Height (m) Width (m) Area of window 

(square metres) 
Material needed 
(square metres) 

Cost (£)  --\ 

Bathroom 1 2 

Bedroom 2 2 

Living Room 2 3 

, Hall ,Hall 2 1.5 
2 

What will the total cost be, if they get thermal 
linings for the curtains for all the windows? 

 

Numbers Thermal Linings 
worksheet 

54 



Loft insulation: 
 Cost: £200 

 
Savings: £40 

Cavity wall insulation: 
 Cost: £400 
 

Savings: £100 
Draughtproofing: 
 Cost: £150 
 

Savings: £25 
Hot water tank jacket: 

 Cost: 210 
 

Savings: 218 

(
N
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Keeping the Chen 
Family Warm 

    

Mr and Mrs Chen and their family have a three-bedroom house in 
Birmingham, built in 1939. Their fuel bills are around £500 a year. 
They ask what it would cost to have their home insulated, and are 
given the following information about the costs and the savings that 
they could expect on their yearly fuel bills: 

Now fill in the table below, to work out the total costs, savings and 
how long it will take to pay themselves back in fuel bill savings. 

i- 
Insulation Cost (£) Yearly saving (£) Payback time 

Loft Insulation 

Cavity wall 
insulation 

Draughtproofing 

Tank jacket 

All these together 
\.. 1 

What would their approximate yearly fuel bills 
be after getting this work done? 

c   



SECTION 8 

Shopping for Energy 
Efficiency 

(NFuelabers 
TUTOR'S NOTES 

This section is about the influence of the 
individual as a consumer — in other words: 

Shop for energy efficiency 

How can this be done? 

Energy labels and running cost 
information 

If you are buying anything that uses energy, ask 
about the efficiency, and/or the running cost. 

If you are buying a heater, this is particularly 
important. Unfortunately, the information is not 
always presented in an easily understandable way. 
The other problem is that retailers may present 
information differently, and it may not be easily 
comparable. 

Some electrical appliances now have energy 
labels on them. These are of the same type on all 
the different manufacturers' goods, so that you 
can make comparisons. It is part of a European 
Union Scheme, so you will see the same type of 
label in other countries in the Union. 

Domestic appliances that have been labelled 
so far include: 

- fridges  - freezers 
- washing machines  - tumble dryers 
- dishwashers  - lights 

The labelling scheme only applies to new 
machines, so it does not help you when you are 
buying second-hand. 

The worksheets in this section illustrate some 
of the energy information on consumer products 
at present. 

Low energy lighting 

The modern 'compact fluorescent lamp' is a low 
energy light bulb designed to fit in an ordinary 
domestic ceiling rose or lamp. 

After introducing low energy light bulbs 
through Worksheets 56 to 59, you might like to 
try activities 8.1 and 8.2 below. 

Activity 8.1: Lighting Count 
Ask students to carry out this task: 
Go round your homes making a note of all 
the lights. For each one, note the wattage and 
make an estimate of the number of hours per 
day that it is switched on. 

Use this information to calculate the number 
of units of electricity that are used for lighting 
in a typical day in your home. Remember that 
one unit is one kWh = kilowatts x hours, and 
that one kilowatt is 1,000 watts. 

If one unit of electricity costs 7p, work out 
how much this costs per day. 

Activity 8.2: Watching the Watts 
Once students have successfully completed 
Worksheet 59, ask them to look at the low 
energy lights available in their local shops. 
They can repeat the calculation in Worksheet 
59 using current prices for light bulbs and 
electricity. 
They should note down price and the 
information on the box: the wattage, the 
wattage of the ordinary light bulb of 
equivalent brightness and the number of 
hours the bulb is expected to last for. 
They should then check the price of the 
number of ordinary light bulbs of equivalent 
brightness required to last the same length of 
time. 
The price they are paying for electricity can be 
found on the latest electricity bill. It will be in 
pence per kilowatt-hour (p/kWh). 
With this information the students can 
calculate the savings to be made by buying 
the low energy light bulb. 



Worksheets 60 to 65 are about the information 
about energy efficiency or energy consumption 
that can be found on other appliances in the 
shops. 

Activity 8.3: Laundry Blues 
Students who are confident about the material 
in Worksheet 61 can calculate the yearly cost 
of using the washing machine for the 
households in the examples. 
They can then go on to work out the cost of 
their own weekly wash. For the energy used in 
each type of cycle, you can use the estimates 
given in Worksheet 61. Alternatively, ask 
students if they have the manufacturer's 
information indicating this information for 
their own washing machines. 

Study level guidance 

OCR NSP = OCR Examinations, National Skills 
Profile, Numeracy Skills 

C&G 3750 = City, and Guilds 3750 Numeracy 
C&G 3794 = City and Guilds 3794 Numeracy 

(Numberpower) 

Activity 8.1 

Activity 8.2 

Activity 8.3 

C&G 3750, Stage 2; 
C&G 3794, Level 1, Units 304-306. 
C&G 3750, Stage 2; 
C&G 3794, Level 1, Units 304-306. 
C&G 3750, Stage 2; 
C&G 3794, Level 1, Unit 304, 
Element 2 and Unit 305, Element 2. 

Worksheet 60 

Worksheet 61 

Worksheet 62 

Worksheet 63 

Worksheet 64 

Worksheet 65 

Worksheet 56 C&G 3750, Stage 2; 
C&G 3794, Level 1, Unit 306, 
Element 1 and Unit 305, Element 2. 

Worksheet 57 OCR NSP Third Grade; 
C&G 3750, Stage 1; 
C&G 3794, Entry Level, 
Unit 301, Elements 1 and 2. 

Worksheet 58 First page only: 
OCR NSP Third Grade; 
C&G 3750, Stage 1; 
C&G 3794, Entry Level, 
Unit 301, Elements 1 and 2. 

Go onto second page for: 
C&G 3750, Stage 2; C&G 3794, 
Level 1, Unit 304, Element 3 

Worksheet 59 C&G 3750, Stage 2; 
C&G 3794, Level 1, Unit 305, 
Element 2.  

C&G 3750, Stage 1; 
C&G 3794, Entry Level, 
Unit 301, Element 2. 
C&G 3750, Stage 2; 
C&G 3794, Level 1, Unit 305, 
Element 2. 
C&G 3750, Stage 1; 
C&G 3794, Entry Level, 
Unit 301 , Element 2. 
C&G 3750, Stage 2; 
C&G 3794, Level 1, Unit 304 , 
Element 2, Unit 305, Element 2. 
C&G 3750, Stage 2; 
C&G 3794, Level 1, Unit 304 , 
Element 2, Unit 305, Element 2. 
C&G 3750, Stage 2; 
C&G 3794, Level 1, Unit 304 , 
Element 2, Unit 305, Element 2. 



Lighting for Less (NFlidabers  worksheet 

56 
Next time you buy a new light bulb, choose a low-energy one. 
The most efficient are the 'compact fluorescent lights (cfls)'. 
These are like a smaller version of fluorescent tubes 
(strip-lights). They can be put into a normal light fitting. 
They come in many different shapes and sizes. 

You can get a 20 watt cfl, which is as bright as a 100 
watt ordinary bulb, and lasts around ten times as long. 

An ordinary light bulb lasts for around 1,000 hours of 
use, on average. A low-energy one can last 10,000 
to 12,000 hours. In most homes this is years rather than 
months of use. 

It may cost as much as £11, but it will save you money in the 
long run. One low-energy light can save you around £10 a 
year on the electricity bill. 

a) How many hours of use does an 
ordinary light bulb last for, on 
average? 

b) How much longer does a low 
energy light bulb last than an 
ordinary one? 

c) About how much does a low energy 
light bulb cost? 

d) How much money can it save you on 
your electricity bill in one year? 



(Nryielbers  , worksheet 

57 
Choosing a Low 

Energy Light Bulb 

c  IN 
To choose the right bulb for each room, look at the information 
on the box. 

It will show you the wattage of an ordinary 
bulb of the same brightness as the 
low-energy one. 

Saving watts means saving energy 

Here are the wattages of some typical light 
bulbs, and the low  of energy ones o. roughly 
equal brightness. Fill in the number of wattssaved in each case: 

Ordinary 
Bulb 

Low Energy 

Bulb 

Watts 

saved 
25W 5W 20W 
40W 7W 
60W 15W 
100W 20W 
150W 32W _i 

What is the wattage of a low-energy bulb equal to the: 

a) 60W ordinary one? 
 

W 

b) 150W ordinary one? 
 

W 

c) 40W ordinary one 
 W 



Light bulbs nowadays have an energy rating on them. 
This is from A to G, with A being the best and G the worst. The 
rating will be shown on the box or wrapping that the bulb is 
sold in. 

IC veryeta ; ? 
Cinergy 

B> 

How energy efficient 
it is (energy ratings) 

D>  

How bright it is 

1380  Lumen 
20  Watt 
6000  h 

How much 
electricity it uses 

How many hours 
it is expected to 
last for 

a) In the example above, how many watts 
does the light bulb use? 

b) How many hours of use is it expected 
to last for? 

c) What is the energy rating of the light 
bulb (from A to G)? 

W 

hours 

Fuel  Li ht Bulb Ratings ( 
Niiiiibers  g  g  

worksheet 

58 



Light Bulb Ratings 
worksheet 

58 
continued  

Numbers 

You can use the information on the box to work out how many 
units of electricity will be used by the bulb during its useful life. 

Note that low energy (energy saving) light bulbs not 
only save energy by using a lower wattage, but also 
typically last for ten times as long as ordinary ones. 

One kilowatt (kW) is 1,000 watts (W), so to go from watts to 
kilowatts you must divide by 1,000: 
100 W = 100 divided by 1,000 kW = 0.1 kW 

Units of electricity are measured in kilowatt-hours (kWh). 
Kilowatt-hours are equal to kilowatts x hours. 
0.1 kW for 1,000 hours uses 0.1 x 1,000 kWh = 100 kWh 

Complete the examples in the box below 

Power rating in  Power rating in 
watts  kilowatts Bulb life in hours Electricity used in 

kilowatt-hours 

Ordinary light bulbs 

100  0.1 1,000 100 

60 1,000 

40 1,000 

25 1,000 

150 1,000 

Low energy light bulbs 

20 10,000 

15 10,000 

7 10,000 

5 10,000 

32 10,000 



worksheet 

59 (Fuel  Saving with Low 
abers  Energy Lights 

c   
This is how you can work out the savings from using low-energy 
light bulbs compared to ordinary ones. 

Example 1: Mr Ahmed replaces the 60 watt 
ordinary light bulb in the hall with a 15 
watt low-energy one. 
The low-energy bulb lasts for about 10,000 hours, while 
the ordinary one only lasts for 1,000 hours. So you need to 
buy 10 ordinary bulbs to give you 10,000 hours of light. 

Cost of buying light bulbs 
The low-energy light bulb cost Mr Ahmed £7. 
10 ordinary 60W bulbs would have cost him 10 x 30p = £3. 

The cost of the electricity used 
To work out the cost of the electricity used multiply: 

Power rating (in kilowatts) x running time (in hours 
x price of electricity (in pence per kilowatt-hour) 

60 watt is 0.06 kilowatts; 15 waits is 0.015 kilowatts 
The approximate price of electricity is 7p per kWh (1999 prices). 

So, for 10,000 hours of light: 
The electricity used by the ordinary (60 watt) light bulbs costs: 
0.06x 10,000 x 7 = 4200p = £42 

The electricity used by the low energy light bulb costs: 
0.015 x 10,000 x 7 = 1,050p = £10.50 

Total cost of ordinary bulbs = 
Total cost of low energy bulb 
Money saving from using the 
low energy bulb = 

£3 + £42 = £45 
=  £7 + £10.50 = £17.50 

£45 - £17.50 = £27.50 

Now work out the savings in Example 2 and 3. 

 i 



(Fuel  Saving with Low 
NAbers Energy Lights 

Example 2: Mrs Jones replaces her 100 watt living 
room light bulb with a 20 watt low energy one. 
How much money will she save by doing this? 

The low-energy light bulb cost Mrs Jones £7 
10 ordinary 100W bulbs would have cost her 10 x 40p = £4 

For 10,000 hours of light: 

The electricity used by the ordinary 
(100 watt) light bulbs costs: 

The electricity used by the low 
energy light bulb costs: 

Total cost of ordinary bulbs = 

Total cost of low energy bulb = 

Money saving from using 
the low energy bulb = 

worksheet 

59 
continued 



Numbers 
Saving with Low 

Energy Lights 

worksheet) 

59 
continued 

  

Example 3: Sadie Brown replaces her 150 watt 
garden light bulb with a 32 watt low energy one. 
How much money will she save by doing this? 

The low-energy light bulb cost Sadie £12 
10 ordinary 150W bulbs would have cost her 10 x 60p = £6 

For 10,000 hours of light: 

The electricity used by the ordinary 
(150 watt) light bulbs costs: 

The electricity used by the low 
energy light bulb costs: 

Total cost of ordinary bulbs = 

Total cost of low energy bulb = 

Money saving from using the 
low energy bulb = 

%rnimeirgoo 

7 



Energy Washing 
machine 

Manufacturer 
Model 

More efficient A 
IIIIIIIIIIE+ 

B 

FINIONEINEk 111111.111111la 
Less efficient 
Energy consumption 
kWh/cycle 

Actual energy consumption will depend 
on how the appliance is used 

1.05 

Washing performance 
A: higher  G: lower ABCDEFG 

Spin drying performance 
A: higher  G• lower 
Spin speed (rpm) 

ABCDEFG 

1400 

Capacity (cotton) kg 
Water Consumption litres 

5.0 
55 

Noise 
(dB(A) re 1 pW) 

52 
70 

If you buy a new washing machine, it will have a label on it to 
tell you how energy efficient it is. The rating for energy efficiency 
is given as a letter from A to G. If you buy an A machine, it will 
cost less to run than a B machine, and so on. 

The label will look like this: 

a) What is the energy 
efficiency rating for this 
washing machine 
(from A to G)? 

b) How much energy is used 
in one cycle (this means 
one 60°C cotton wash)? 

kWh 

c) How many litres of water 
are used in one cycle 

I (= litres) 

d) What is the weight of 
cotton clothes that you 
can put in one wash? 

kg 

(NNel
abers 

 

worksheet 

60 
Energy Labels on 

Washing Machines 

  



kWh 
 p 

kWh 
 

P 

kWh 
 

P 

Five 40°C washes: 

One 90°C wash: 

Total: 

kWh 

kWh 

kWh/  p 

(NRrelabers 
The Cost of Using 

Eileen's Washing Machine 
worksheet 

61  
c The information that came with Eileen's 

washing machine tells her that the energy 
used by each type of cycle is as follows: 
- a 60°C wash uses 1.05 kWh 
- a 90°C wash uses 1.3 kWh 
- a 40°C wash uses 0.8kWh 

If electricity costs 7p per kWh work out: 

a) The total kWh and cost of five 
60°C washes: 

b) The total kWh and cost of five 
90°C washes: 

c) The total kWh and cost of five 
40°C washes: 

  

7:=TV. 0 a  

 

1.- 

  

   

d)  Work out the cost of Eileen's weekly wash, if she does: 

Three 60°C washes:  kWh 

e)  Eileen's neighbour buys the same machine. 
Work out the cost of her weekly wash if she does: 

Four 40°C washes: 

One 60°C wash: 

Total : 

kWh 

kWh 

kWh/  p 



Fuel  Energy Labels for 62 Numbers Fridge-Freezers 

 

   

worksheet 

Gleam 
B44 

438 Energy consumption kWh/yea' 
(based no sranoaro test results for 44n) 

xz Noise 
(dB(A) re pW) 

More efficient 

Less Efficient 

Actual consumption will 
depend on how the appliance is 
used end where it is located 

Fresh food volume I 
Frozen food volume I 

Energy 
Manufacturer 
Model 

198 
105 

If you buy a new fridge-freezer, it will have a label on it to tell 
you how energy efficient it is. The rating for energy efficiency is 
given as a letter from A to G. If you buy an A fridge-freezer, it 
will cost less to run than a B one, and so on. 

The label will look like this: 

a) What is the energy 
efficiency rating for this 
fridge-freezer 
(from A to G)? 

b) How many kWh of energy 
does it use in a typical year? 

kWh 

c) What volume of fresh 
food can you put in 
the fridge section? 

I (litres) 

d) What volume of frozen 
food can you put in the 
freezer section? 

I (litres) 



750 Energy consumption kWh/year 
(based on sranOara test MUMS tor <an, 

360 Energy consumption kWh/year 
(base° on standard test results tor eat', 

Maria went to a shop to buy a new fridge-freezer. 
She saw two that she liked and that were about the right size for 
her needs. 
She looked at the energy labels to see which would cost less to 
run and would do less harm to the environment. 
This is what she saw: 
FRIDGE-FREEZER 1 
The 'ChiIlex' 
made by Gleam 

FRIDGE-FREEZER 2 
The 'Arctica' 
made by Gron 

Energy 
Manufacturer 
Model 

More Efficient 

11111111111111111:* 
IIIIII•1111111a 
Less Efficient 

Actual consumption will 
depend on how the appliance Is 
used end where It is located 

Fresh food volume 
Frozen food volume 

Noise 
(dB(A) re pW) 

145 
65 

xz 

Gleam 
X25 

Energy 
Manufacturer 
Model 

More efficient 

• 1111•111110 
111111111111111f 
Less Efficient 

Actual consumption  will 
depend on how the appliance is 
used and where It ts located 

Fresh food volume 
Frozen food volume 

Noise 
(dB(A) re pW) 

140 
70 

xz 

Gron 
RE82 

NFaebeirs 

 

worksheet 

63 Buying a New 
Fridge-Freezer 

  



a)  Which fridge-freezer is more 
energy efficient? 

b) How many kWh of electricity 
does the 'Chillex' use in a 
typical year? 

c) How much would the 'Chillex' 
cost to run in a typical year, with 
electricity costing 7p per kWh? 

d) How many kWh of electricity 
does the 'Arctica' use in a 
typical year? 

e) How much would the 'Arctica' 
cost to run in a typical year, with 
electricity costing 7p per kWh? 

kWh 

p=£  

kWh 

P = E 

f) What is the difference in 
running cost per year between 
the Arctica and the Chillex? £ 

GIFU?Imes 
Buying a New 
Fridge-Freezer 

worksheet 

63 
continued 

  

  



ENERGY RATING 
II LOWER  HIGHER ~~ 

• • • • • 0 0 0 0 0 
1 2 3 4 5 6 7 8 9 10 

In British Gas Energy Centres, the gas heaters for sale have an 
'energy information' label on them. This tells you the heat output 
and running cost at low and high settings. 

The labels look like this: 

FYREBALL 
XL-2000 Plus 

inset living flame effect gas fire 

Running costs Include VAT but exclude 
Standing Charge. 

Based on Natural gas price of 1.52p per kWh 
(price excluding VAT) 

S°,  
HEAT OUTPUT 

Low setting 1.3kW 
C I' High setting 3.8kW 

4,4 
.Vcc  

RUNNING COST 
Low setting 4.8p per hour 

(3.7p per kWh) 
High setting 11.3p per hour 

(3.0p per kWh) 

For this fire: 

a) What is the running cost at low setting? 

b) What is the running cost at high setting? 

c) What is the heat output at low setting? 

d) What is the heat output at high setting? 

p 

p 

kW 

kW 

CNRIelabers  

 

worksheet 

64 Energy Information on 

Gas Heaters 

  



Tom's Heating 
worksheet 

65 
Tom Winston decided to buy one of these Fyreball heaters for his 
living room. 

Work out how much it would cost him each day, to keep the 
heater on: 

a)  For half an hour in the 
morning on high setting: pence per hour 

b) For one hour on high setting 
when he first gets back 
home in the evening: 

c) For five hours on low setting 
for the rest of the evening: 

pence per hour 

P 

If this is the pattern of heating each day: 

d) What is the total cost for 
one day? 

e) What is the total cost for 
seven days? 

P 

P = E 

• 

s 



3 More than half 
5 5% 

Worksheet la 
1 Heating  2 Hot water  3 Heating 
4 Hot water 

3 A fifth 
5 Less 

Worksheet 8 
a) 1/6 hour  b) 3/4 hour  c) 1 hour 
d) 1/3 hour  e) 120 minutes f) 75 minutes 
g) 285 minutes 

Worksheet 9 
',Home  Power raring Time run for Units used 

lion fire 3 kibwoes 2 hours 3kW x 2h. 6kWh 6kWh x 7p/kWh -42p 

Vacuum Cleaner 1 kilowatt 1 hour lkW x 1 h- 1 kWh 1 kWh x 7p/kWh . 7p 

Water Heater 3 kilaimalts 1 hour 3kW x th . 3kW1-1 3kWh x 7p/kWh . 21p 

For Hells 2 kilowatts 3 hours 2kW x 311.6kWh 6kWh x 7p/kWh . 42p 

CA 3 kitowatts 2 hours 3kW x Os . 6k \Ms 610/h x 7p/kWh = 42p 

Worksheet I 
1 Heating  2 Hot water 
4 Less than a quarter 

Worksheet 2 
1 Gas  2 Electricity 
4 More than half 

• Worksheet 2a 

(NFUeliiiiibers 

  

 )Answers to Worksheets 

  

  

    

1 Gas  2 Second 3 Yes  4 Less Sunbed 2 k4owdts 5 ham 2kW x 5h . 10kWls 10irWh x 7p/kWh . 7 

        

Worksheet 3 
1 In homes  2 More  3 33% 
4 A bit more than a quarter  5 A quarter 

Worksheet 5 
Vacuum cleaner: 7 
Lights: 5  Heating: 1  Television: 6 
Refrigeration (`Fridge and freezer): 4 
Hot water: 2  Cooking: 3 
The 'fridge, freezer and lights will be switched on for 
the longest time in most homes. 

Worksheet 6 
1 No 
2 Any two from: C.D. or cassette player, computer, 

electric blanket, extractor fan, freezer,light,radio, 
`fridge, television, video machine, power drill, 
towel rail. 

3 False  4 Low 
5 Any one from: hairdryer, iron, kettle, toaster, 

one ring on cooker, tumble dryer, dishwasher, 
electric heaters such as fan heaters and bar fires. 

Worksheet 7  

Worksheet 9a 

7 iCpplicince Power rating Time run 
for 

Units used Cost  .....\ 

Television 100 waits - 0.1 kW 5 hours 0.1kW x 5h .0.5kWh 0.5kWh x 7p/kWh . 3.5p 

Crill 250 watts .0.25 kW 2 hours 0.25kW x 21, . 0.5kW11 0.51Mth x 7p/kWh . 3.5p 

Sitting Room 
149k 100 statts . 0.1 kW 10 hours 0.1 kW x 1Ch.1kW11 1 kWh x 7p/kWh . 7p 

tow Enertzt. 
14211  20 watt . 0.02 kW 10 hours 0.02kW x 10 .0.2kWh 0.2kWh x 7p/kWh . 1.4p 

Tumble 
Dryer 2.5 kikostatts 2 faun 2.5kW .4 2 h . 5kWh 5,<Wh x 7p/kWh - 35p 

Kettle 2 kilowatts 3 minutes 
- 0.05 h 2 kW x 0.05h. 0.1kWis 0.1 kWh x 7p/IrWh . 0.7p 

Shower 7 kilanatts 15 minutes 
=025 h 7kW x0.25h.1751,51.11 175kWhx 7p/InAih = 12.4 

Computer 50 watts .0.05 kw 20 hours 0.051M,  x 20h ... 1 kWh 1 kWh x 7p/kWh - 7p 

Zara- Heater 3 kilowatts 45 minutes 
.075 h 

3kW x 075h. 2.25120.11 225k/Vhx7p/kYvhp 

Worksheet 10 
Hance  Power ruling  Time run for  Units used 

Wooer Heater 3,000 waits 20 minuses 1 kik/wan-ha. 

Fan Heater 2,000 W . 2 kW 30 minuses 1 kilowatt-hour 

Hairdryer 1,000 W . 1 kW 1 hour 1 kilawan-hour 

Security tight 500 W = 0.5 kW 2 hours 1 kilowart-hour 

Spin 4Y.F 250 W = 0.25 kW 4 hours 1 kilowatt-hour 

Television 100W.0.1 kW 10 hours 1 kilowatt-hour 

Extractor Fon 50 W . 0.05 kW 20 hours 1 lelowoit-hour 

adro  10 W . 0.01 kW  1100 hours  1 kilowatt4sour 
PLIANCE 
 

RATINGS IN KILOWATTS  RATING IN WATTS 

Fan Heater 3 kW 3,000 W 
Hairdryer 1.5 kW 1,500 W 
Grill 3.4 kW 3,400 W 

ower  7 kw  7,000 W 

APPLIANCE 
 

RATINGS IN WATTS 
 RATING IN KILOWATTS 

Light bulb 100 W 0.1 kW 
Toaster 1,200 W 1.2 kW 
Spin dryer 250 W ' 0.25 kw 
Freezer 150 W 0.15 kW 
Iron 1,300 W 1.3 kw 

Worksheet 11 
1 2.2 kWh for the roast; 0.25 kWh for the vegetables; 

the total is 2.45 kWh 
2 0.75 kWh; 1 kWh; 0.25kWh; 0.45 kWh; the total is 

2.45 kWh 
3 0.6 kWh for the toast; 0.1 kWh for the beans; the 

total is 0.7 kWh 

ishwasher  2,250 W 
 

2.25 kW 



• 

Worksheet 12 
la) 1 kWh  b) 5kg 
2a) 0.6 kWh  b) 1 kWh  c) 1.6kWh 
3 1.2kWh + 1.2 kWh + 1.2 kWh = 3.6kWh 

Worksheet 13 
1 64 - 70°F  2 61°F 

 
3 25°C 

Worksheet 14 
1 12.2°C  2 98.6°F 

 
3 140°F 

4 35.5°C  5 39.2°F 

Worksheet 15 
Appliance loos! efficient Most effniont 

kWh per year £ per year kWh per year £ per year £. saved 

Washing machine 510 35.70 140 9.80 25.90 

Tumble dryer 250 17.50 210 14.70 2.80 

Oven 350 24.50 150 10.50 14.00 

Fridge-freezer 970 67.90 330 23.10 44.80 

Dishwasher 530 37.10 260 18.20 18.90 

Lights - of home 820 57.40 320 22.40 35.00 

Worksheet 16 
1 £6.20  2 £161.20 

 
3 £11.30 

4 £293.80 

Worksheet 17 
Appliances Power rating line tun each week Energy use kWH KgefarEaridicaide 

Fan heater 3kW 35 hours 105 61.95 

Gas fire 4kW 40 hours 160 33.6 

Television 100W 50 hours 5 2.95 

Cas cooking ring 3kW 15 hours 45 9.45 

Desk lamp 100W 40 hours 4 2.36 

Electric shower 7kW 4 hours 28 16.52 

Gas grill on full AlcW 3 hours 12 2.52 

Electric water heater 3kW 28 hours 84 49.56 

Worksheet 18 
Appliance Least efficient Most efficient 

kWh per year Cad= direcids kWh per year Cabal dicaide 

Tumble dryer 250 147.5 210 123.9 

Oven 350 206.5 150 88.5 

Fridge-freezer 970 572.3 330 194.7 

Dishwasher 530 3127 260 153.4 

Lights - ail home 820  s  483.8 320 1888 

Washing machine 510 300.9 140 82.6 

Total 3A30 2,023.7 1,410 831.9 

Savings from using the most efficient: 2,020 kWh of energy 
1,191.8 kg of carbon dioxide 

Worksheet 19 
1 Power stations 
2 84 million tonnes 
3 Transport 
4 Industry 
5 Power stations: 26% 

Homes: 15% 
Commercial and public: 6% 
Transport: 22% 
Industry and agriculture: 26% 
Land use: 5% 

Worksheet 20 
Standard electricity bill: 
Customer account number:  2506 87408 11 
Most recent meter reading:  66805 
Units of electricity used:  1618 
Quarterly standing charge:  £7.42 
Price per unit of electricity:  6.40 p/kWh 
Total amount owed:  £116.51 

Worksheet 21 
Estimated bill: 
Units used: 793;  Cost of units used: £52.41 
Sub-total of bill: £60.34; VAT on £60.34: £3.02 
Total of amended bill:  £63.36 

Worksheet 22 
Economy 7 example bill: 
Day units used: 774 
Price of each day unit: 6.95p 
Night units used: 284 
Total cost of night units: £7.69 
Total amount owed: £75.79 

Worksheet 23 
Economy 7 bills 
Bill 1: 
821 day units, costing £57.06 
306 night units, costing £8.29 
Bill 2: 
521 day units, costing £36.21 
287 night units, costing £7.78 
Bill 3: 
772 day units, costing £53.65 
350 night units, costing £9.49 

Worksheet 24 
Mrs Shah could use a £20 note, a £2 coin and a 50p coin. 
1 £10, £2, 50p, 20p 
2 £20, £10, £2, 20p, 10p 
3 £10, £2, £1, 50p, 10p 
(Note: other combinations are also possible, such as 
two £1 coins instead of a £2 coin). 

Worksheet 25 
Ordinary meters: 
First meter: 25168 kWh 
Second meter: 00019 kWh 



Worksheet 26 
Two rate meters: 
First meter: 
Low: 92415 kWh, 
Second meter: 
Low: 01026 kWh, 
Third meter: 
Low: 61990 kWh, 

Normal: 78661 kWh 

Normal: 00987 kWh 

Normal: 55251 kWh 

Worksheet 40 

Bill Saving (one tenth) Bill minus savings 

£600 £60 £540 
£400 £40 £360 
£950 £95 £855 
£320 £32 £288 
£580 £58 £522 

Worksheet 27 
First dial meter: 80932 kWh 
Second dial meter: 57093 kWh 

Worksheet 28 
First meter: 1913 hundreds of cubic feet 
Second meter: 7782 hundreds of cubic feet 

Worksheet 29 
First meter: 14018 cubic metres 
Second meter: 88093 cubic metres 

Worksheet 30 
First meter: 3402 hundreds of cubic feet 
Second meter: 7625 hundreds of cubic feet 

Worksheet 31 
160 units in hundreds of cubic feet 
452.8 cubic metres 
5080.7 kWh, rounded down to 5080 kWh 
7117p = £71.17 

Worksheet 32 
240 units; 
679.2 cubic feet; 
7621 kWh; 
9869p = £98.69 

Worksheet 33 
Date of first reading:  7.10.98. 
Units used in first week:  150 
Cost of units in the first week:  £9.60 
Cost of units in second week:  £14.91 
They used more electricity in the second week because 
friends stayed for the weekend 

Worksheet 37  
7 a.m = 7.00; 11.15 a.m. = 11.15; 
2.20 a.m. = 2.20; 1.30 p.m. = 13.30; 
5 p.m. = 17.00; 10 p.m. = 22.00; 
6.25 p.m. = 18.25; 9.15 p.m. = 21.15; 
11 p.m. = 23.00; 8.45 p.m. = 20.45; 

Worksheet 43 
a) Gas wall heater 
b) Electric fire, convector or fan heater 
c) £148 
d) £14 

Worksheet 44 
a) Gas central heating with a very efficient boiler 
b) Electric fires and convectors, and electric hot water 

(not Economy 7). 
c) £818 
d) 

(...- Heating system Yearly fuel 
oast (£) 

Monthly fuel 
cost (£) 

Weekly fuel -...\\ 
oast (£) 

Gas central heating 399 33.25 7.67 

Gas central heating 
with very efficient boiler 338 28.17 6.50 

Electric storage heaters etc 589 49.08 11.32 

Electric fires etc 1,156 96.33 22.23 

Solid fuel closed fire and 
,,......  back boiler 553 46.08 10.63  ....) 

Worksheet 45 
a) 6 
b) a day: £1.05; a week: £7.35; four weeks: £29.40 

Worksheet 46 
a) gas wall heater  b) 2p 
c) 6p  d) 2.4p 
e) 5p  f) 

(-Heater Cost per unit of heat 
(p) 

Cost for a whole year 

(p) (g) 

Gas fire 2.4 7,200 72 

Gas wall heater 2 6,000 60 

Glass-{nomad cod fire 3 9,000 90 
Open coal fire 6 18,000 180 
Bottled gas fire 6.4 19,200 19 

Electric night 
storage heater 3 9,000 90 

\lectric fire 7 21,000 210  _...." 

g) £120 
 

h) £90 

Worksheet 38 
a) 2 hours 
d) 3 hours 
g) 65 hours 
j) 8 hours 

b) 6 hours 
e) 91/2 hours 
h) 31/2 hours 
k) 14'/z hours 

c) 8 hours 
f) 121/2 hours 
i) 4'h hours 
1) 69 hours 

Worksheet 47 
a) From the walls 
c) 39% 
e) 18% 
g) 47% 

b) 46% 
d) 5% 
f) 24% 



Worksheet 48 
a) 4 years  b) 2 years 
c) Half a year (6 months) 

Worksheet 49 
(Cost of insulation 

£ 
Saving in heating 
costs (£ per year) 

Payback time  --- 
(years) 

400 100 4 

350 70 5 

450 150 3 

320 80 4 

405 90 4.5 

460 115 4 

425 85 5 

540 120 4,5 

350 100 3.5  

Worksheet 50 
1 £275.50 2 £356 3 £425 
4 £482.50 5 £287 6 £678 

Worksheet 51 

(-Cost of insulation 
in rs 

Saving in heating 
costs (£ per year) 

Payback time - 
(years) 

210 70 3 

175 70 2.5 

210 60 3.5 

140 35 4 

150 75 2 

200 80 2.5 

186 62 3 

‘.. 135 45 3 ..) 

Worksheet 52 
8 inches = 203.2 millimetres; 
4 inches = 101.6 millimetres 
12 inches = 304.8 millimetres; 
150 millimetres = 5.955 inches 
50 millimetres = 1.985 inches; 
300 millimetres = 11.91 inches 

Worksheet 53 

DIY lob Cost (C) Yearly saving (C) Payback time 

DIY double glazing 
4 windows 

100 15 6.7 years 

Draughtstrip outer 
doors (two doors) 

16 5 3.2 years 

Tank jacket 7 15 0.47 years (a bit 
less than 6 months) 

Foil behind radiators 
(5 radiators) 

25 25 1 year 

All these together 148 60 25 years 

Worksheet 54 

Bathroom 1 2 2 3 33 

Bedroom 2 2 4 6 66 

Living Room 2 3 6 9 99 

The total cost, if they get thermal linings for the 
curtains for all the windows, will be £247.50. 

Worksheet 55 

(Insulation Cost (C) Yearly saving (C) Payback time \ 

Loft Insulation 200 40 5 years 

Cavity wall 
insulation 

400 100 4 years 

Draughtproofing 150 25 6 years 

Tank jacket 10 18 0.6 years (about 
6-7 months) 

y:::1.1 these together 760 183 4.2 years  i 

They could expect their yearly fuel bills after getting 
this work done to be approximately £317. 

Worksheet 56 
a) 1,000 hours  b) 9,000 hours 
c) £11 
 

d) £10 

Worksheet 57 
/Ordinary 

Bulb 
Low Energy 

Bulb 
Watts 
saved 

25W 5W 20W 
40W 7W 33W 
60W 15W 45W 
100W 20W 80 W 
150W 32W 118W  _2 

a) 15W  b) 32W  c) 7W 

Worksheet 58 
The wattage of the light bulb is 20W 
It is expected to last for 6,000 hours 
The energy rating of the light bulb is B. 

Power rating  in  Power rating in  
watts  kilowatts Bulb life in hours Electricity used In 

kilowatt-hours 

Ordinary light bulbs 

100  0.1 1,000 100 

60  0.06 1,000 60 

40  0.04 1,000 40 

25  0.025 1,000 25 

150  0.15 1,000 150 

Law energy light bulbs 

20  0.02 10,000 200 

15  0.015 10,000 150 

7  0.007 10,000 70 

5  0.005 10,000 50 

32  0.032 10,000 320 



Worksheet 61 
a) 5.25 kWh, 36.75p  b) 6.5kWh, 45.5p 
c) 4 kWh, 2.8p 
d) Eileen's weekly wash: 
Three 60°C washes:  3.15kWh 
Five 40°C washes:  4kWh 
One 90°C wash:  1.3kWh 
Total:  8.45kWh 
e) Eileen's neighbour's weekly wash: 
Four 40°C washes:  3.2kWh 
One 60°C washes:  1.05kWh 
Total:  4.25kWh 

Worksheet 62 

59.15p 

29.75p 

Worksheet 59 
Example 2: 
The low-energy light bulb cost Mrs Jones £7 
10 ordinary 100W bulbs would have cost her 10 x 40p = £4 
For 10,000 hours of light: 
The electricity used by the ordinary (100 watt) light 
bulbs costs: 0.1 x 10,000 x 7 = 7,000p = £70 

The electricity used by the 20W low energy light bulb costs: 
0.02 x 10,000 x 7 = 1,400p = £14 
Total cost of ordinary bulbs = £4 + £70 = £74 
Total cost of low energy bulb = £7 + £14 = £21 
Money saving from using the low energy bulb = £53 

• 

Example 3: 
The low-energy light bulb cost Sadie £12 
10 ordinary 150W bulbs would have cost her 10 x 60p = £6 
For 10,000 hours of light: 
The electricity used by the ordinary (150 watt) light 
bulbs costs: 0.15 x 10,000 x 7 =10,500p = £105 

The electricity used by the low energy light bulb costs: 
0.032 x 10,000 x 7 = 2,240p = £22.40 
Total cost of ordinary bulbs = £6 + £105 = £111 
Total cost of low energy bulb = £12 + £22.40 = £34.40 
Money saving from using the low energy bulb = £76.60 

a) B 
 

b) 438 kWh 
c) 198 litres  d) 105 litres 

Worksheet 63 
a) The Arctica 
c) 5,250p = £52.50 
e) 2,520p = £25.20 

Worksheet 64 
a) 4.8p per hour 
c) 1.3 kW 

Worksheet 65 

b) 750 kWh 
d) 360 kWh 
f) £27.30 

b) 11.3per hour 
d) 3.8 kW 

b) 11.3p 
d) 40.95p 

Worksheet 60 a) 5.65p 
a) B  b) 1.05 kWh c) 24p 
c)  55 litres  d) 5.0kg e) 286.65p = £2.87 

• 


