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Welcome
Welcome to the Open College Network West Midlands Level 5 
Diploma in Retrofit Coordination and Risk Management. As that’s 
something of a mouthful, we call it the Retrofit Coordinator 
Diploma for short.

This qualification has been developed by The Retrofit Academy, 
with financial support from the CITB. It is designed to equip 
you with the skills and knowledge to practice as a Retrofit 
Coordinator. This is a new role being introduced by the 
PAS2035 published in spring 2019. It will become a pivotal 
role in the process as it will be the Retrofit Coordinator who 
will have responsibility for demonstrating compliance with 
the new standard.

The qualification is awarded by the Open College 
Network West Midlands, an OFQUAL-regulated 
awarding body. As such there are a defined set of 
Learning Aims and Outcomes that The Retrofit 
Academy is obliged to teach, and against which we 
have to assess you capabilities. You can see these 
at http://www.opencollnet.org.uk/documents/
Guides/L5DiplomaRetrofitGuide.pdf.

The Retrofit Academy has a clear mission to promote and support Retrofit Coordinators. We 
do this by working in close partnership with leading experts, many of whom we are heavily 
involved in the drafting of the PAS2030 and PAS2035, the Each Home Counts Review and 
other best-practice initiatives in the industry. They have designed this course, have written the 
course content and the assessments by which your knowledge will be assessed. Therefore 
we are confident that this qualification will support the industry to raise standards and reduce 
defects.

This eLearning User Guide provides you with some helpful guidance
to get you started. It also contains several Exercises that you will 
complete as you progress through the course. We recommend that 
you print this document and put it in a ring binder so that you can 
refer to it and use it as a live resource.

Good luck with the course and let us know if we can help in any way.

David Pierpoint
Chief Executive, The Retrofit Academy CIC

We recommend that you print 
this document and put it 

in a ring binder so that you 
can refer to it and use it 

as a live resource.

TOP TIP
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Required Equipment
You will need one of the following:

Please ensure your device has:

- Internet Access (reasonable Broadband speed required)
- Integrated or external speakers for videos

Getting Started
Your course is hosted on a Learner Management System called Atom.

Once you have returned your Booking Form to The Retrofit Academy, we will set up an 
account for you, and will send your username and password to you via Atom. It will arrive 
from: noreply@atomlms.co.uk. Please check your Spam folder as these emails are easily 
missed and sometimes filtered out.

Please follow the instructions in this email to access your course. Make a note of your 
Username and Password. Don’t share these with anybody else. We suggest you Bookmark 
this page in your web browser.

PC Laptop Tablet

Accessing the Learning
1.  You will see the page below. Select ‘Courses’ and then Level 5 
 Diploma in Retrofit Coordination and Risk Management’.
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2.  You are now in the course Table of Contents, shown below.
 The course is divided in to 12 modules and structured in what we consider a logical  
 order. The course is designed to be followed in module order, but this is up to you.

 You will return to this page many times. 
 Notice that each Module has a green ‘eye’ icon. 
 Click on this to access the learning materials for 
 that module. When clicked, you will see a
 screen saying that the course is opening in a 
 new window. 

 Note: at this stage many learners report that the new
 window does not open. This is due to the Pop-Up 
 Blocker settings on many browsers. You should instruct 
 your browser to allow pop ups for this site. Instructions on
 how to do this are freely available on the internet, or on request 
 from The Retrofit Academy.

Using the Learning Materials
1.  You are now in the course Table of Contents, shown below. The course is   
 divided in to 12 modules and structured in what we consider a logical order. 
 The course is designed to be followed in module order, but this is up to you.

����������������������

At this stage many learners 
report that the new window 

does not open. This is due to 
the pop-up blocker settings.
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2.  Each module features specially commissioned videos that reinforce the key learning  
 points. There are three types of these:

Videos of our tutors 
teaching a class the 

relevant theory.

Videos showing retrofit
in action, often in situ.

To play any of these videos, simply click play. They are pulled from The Retrofit Academy’s 
YouTube Channel, and therefore you will need to be connected to the internet.

The Expert Guides are sometimes quite lengthy and incorporate many of the slides. 
You may be able to skip sections as a result.

3.  We have developed Exercises and Activities for each Module, to help you to self- 
 test your understanding. Some of these are included in the online materials and   
 can be completed online. All the Exercises are included in this document as 
 learners have expressed a preference for having hard copies. We recommend that 
 you complete these and retain them for possible use as part of building a Portfolio 
 of Evidence to demonstrate your competence as a Retrofit Coordinator.

4. We have developed an Online Glossary, listing many of the key phrases that we 
 would expect you to know and be able to define. This can be accessed from anywhere 
 in the Modules by clicking on ‘Resources’ and then ‘Glossary’ on the top right of the  
 screen.

5. There is a Reading List available to download from the Resources page on The Retrofit 
 Academy website. This reading is not essential to passing the course but will certainly 
 add to your overall knowledge.

����������������������

A straight-talking, 
no-nonsense guide.
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We strongly advise you to 
complete the assessment as 
you go, rather than leaving 

them until the end.

TOP TIP

Assessment
1.  Most units have a Multiple Choice or ‘Self-Tests’. 
 These consist of 10 questions per test to assess your 
 understanding of what has been covered in the Module. 
 Modules 6.1 and 7 do not have Self Tests.

 You will need to record a score of at least 7 out of 10 in
 each of these in order to gain the qualification. You may resit 
 each test as many times as you like. The Learner System will
 record and log your highest score.

2.  All Modules have Assignments associated with them. You will need to complete and 
 submit these for assessment in order to gain this qualification. 

 Many learners prefer to complete these assignments in word processing software like  
 Microsoft Word, and then copy and paste their answers into the browser. This is fine.

 Remember to click the “Save” button before navigating away from the page.
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Online Mentor

ALAN PITHER

Alan Pither is currently the Online Mentor providing 
advice and support to all of our Retrofit Coordinator 
learners. Alan will provide feedback on your assignments, 
highlighting any areas that you need to improve upon. He 
is also available to provide you with advice and support 
that is relevant to content of the course. He is a vastly 
experienced Energy Consultant and can be contacted at 
alan@alanpither.co.uk. Here is Alan’s CV:

Technical Support
If you are having any technical difficulties with the course, please contact James Marshall at 
marshall@stonebridge.uk.com. 

Please copy in info@retrofitacademy.org to your email so that issues are logged and resolved 
satisfactorily.

Social Networks
The Retrofit Academy operates a number of social networking groups to allow you network, 
share and learn from other learners. We advise that you join all of these, or whichever network
you prefer.

Retrofit Coordinator 
www.linkedin.com/groups/8566827

Retrofit Coordination and Risk Management Group
www.linkedin.com/groups/4672238

The Retrofit Coordinator Facebook Group
www.facebook.com/groups/1122847711213654/

Follow The Retrofit Academy on Twitter and Instagram
@retrofitacademy

The Retrofit Coordinator Youtube Channel
The Retrofit Academy CIC

����������������������
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A highly experienced advisor who has worked on energy and environmental 
assessment throughout the UK for over 30 years. He brings a thorough understanding 
of the Standard Assessment Procedure (SAP) and the modelling of energy efficiency 
improvements using this, both at the individual dwelling and housing stock levels. 
Since 1998, Alan has been working as an independent consultant and trainer, offering 
a wide range of services to local authorities, housing associations and commercial 
organisations.



Frequently Asked Questions (FAQs)

How many hours does the course take to complete?

The OCNWM Qualification Guide states that the course could take 150 hours of learning and assessment. 
There is no hard and fast rule on this. It depends upon several variables, including your prior knowledge, 
your rate of learning and even your typing speed!

It is important for you to understand that The Retrofit Academy does not assess people on the amount of time 
spent logged in to the learning materials. We are interested in the quality of your written assignments , in 
particular, and the results of your Multiple Choice tests, to a lesser degree. Therefore, if you feel you know a 
subject very well already as a a result of previous study or experience, by all means attempt the assignments 
without dwelling too long on the course content.

How long do I have in order to complete the course and submit my assignments?

You can take up to 12 months to complete the course. If you have not completed the course in this timeframe, 
you may apply to extend your studies by another 12 months. A fee of £195 will be payable to extend.

How long will I have access to the learning materials?

A minimum of 12 months. A fee of £195 per year will be payable to extend access beyond this.

What happens once I’ve completed the assessments?

Your Online Mentor will advise you if you have passed or not. The Retrofit Academy will then inform the 
Awarding Body, The Open College Network, who will in turn issue your Level 5 Diploma Certificate.
Holding this certificate will mean that:

 - You will be added to the Retrofit Academy Register of Retrofit Coordinators hosted on the 
 Academy website

 - You will meet the qualification criteria to become an Accredited Retrofit Coordinator offered 
 by a TrustMark-endorsed Scheme Operator. We will signpost you to this in due course.

What happens if I fail the Multiple Choice Tests?

The pass-mark on each test is 7/10. You may resit these as often as you wish. They are not primarily designed 
to be meaningful assessments, but they will highlight areas that you do not understand fully. We therefore call 
them ‘Self-Tests’, and we would encourage you to revisit these tests until you have secured full marks.

����������������������

9



Frequently Asked Questions (FAQs) continued...

What happens if I fail the Written Assessments?

Your mentor will explain to you how and why you have not passed. They will ask you to resubmit the 
assignments you have failed by deleting your existing answer and replacing it with your amended one.
They will then re-assess it.

Should you fail your second ssessment, The Academy will try to establish what the issue is. We will then 
discuss this with you and offer you the chance to resubmit. Depending upon the circumstances, you will be 
asked to pay a ‘Reassessment Fee’ of £100.

What happens if I disagree with the Assessment?

The Retrofit Academy operates an Appeals Policy, involving both an Internal Quality Assurance and External 
Quality Assurance verifier. In the first instance, please contact david.pierpoint@retrofitacademy.org or on 
07714 742 661 to discuss the issue. The Appeals Policy is available to view on our website.

Do I have to stick to the word count on the written assignments?

No – these are for guidance only. However please note that should you submit assignments far in excess of 
the guideline word count, you are likely to be lacking the clarity in your thinking that we are looking for. We 
reward conciseness in our marking schemes.

The course materials appear to ‘crash’ or ‘hang’ when I attempt to navigate – what should I do?

Sometimes you will see a timer, or a series of dots, displayed on your screen as information is downloaded 
from our server. The length of time this takes is usually determined by your Broadband speed. We find that 
when it has taken an unreasonable length of time, it is sensible to exit the Module, then to re-enter via the 
Green Eye, opting to ‘Resume’ rather than ‘Start from the Beginning’.

����������������������
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Activities and Exercises
The answers to these exercises are all contained in the Course Materials. There is no answer sheet as such.

Module 1.1 – Introduction to Domestic Retrofit

Exercise – The cost of not retrofitting

Can you list 5 or more disadvantages associated with an inefficient house? 

Which of these have financial implications and which are just “inconvenient”?

Disadvantage Has financial
implications?

Inconvenient?

Exercise – Good vs Bad Retrofit

Make your own list under the headings “A good retrofit...” and “A bad retrofit...” 

E.g. A good retrofit.... does not suffer from overheating in summer

A good retrofit... A bad retrofit...

1.1

����������������������
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Exercise – Evaluating retrofit options

For a home heated by mains gas, a package of insulation measures costing £6,000 is estimated 
to reduce energy use by 10,000 kWh per year.

Assuming a gas price of 4p/kWh and a carbon emissions factor of 0.216 kgCO2/kWh what is 
the simple payback, and what is the carbon cost effectiveness (£/tCO2) over 30 years?

Simple pay-back

Capital cost

Saving

Payback

Carbon cost effectiveness

Lifetime cost

Lifetime CO2 saving

Carbon cost effectiveness

Module 1.1 – Introduction to Domestic Retrofit

����������������������
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Exercise – Evaluating heating systems

Sort the following heating systems in order of their seasonal efficiency and their 
responsiveness (1 = best, 5 = worst).

Efficiency Responsiveness System

Gas condensing boiler and radiators

Gas condensing boiler with under floor heating 
with pipes in screed above insulation
Modern slimline electric storage heaters

Ground Source Heat Pump with underfloor 
heating pipes in concrete slab
Closed room heater with boiler and radiators

Module 1.1 – Introduction to Domestic Retrofit

GHG

ECO

FiT

RHI

SWI

SWH

LZC

EPC

Exercise – What do the following acronyms stand for?

����������������������
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Module 1.2 – Retrofit Quality Assurance 
         and Risk Management

Exercise – Roles and responsibilities

Use PAS 2035, and the course content to list as many of the responsibilities as you can think 
of for the following roles:

Retrofit Assessor

Retrofit Advisor

Retrofit Coordinator

Retrofit Designer

Retrofit Installer

Retrofit Evaluator

1.2

����������������������
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Exercise: Site ‘tool-box talks’

Module 1.2 – Retrofit Quality Assurance and Risk Management

A new set of contractors are due to start on site and you must prepare a tool-box talk for them. 
They are working on a whole house retrofit with internal wall insulation (a vapour permeable 
but air tight build-up) and is trying to achieve a low air tightness target. MVHR is to be 
installed. 

What topics will you include in your tool-box talk? 
(You may might want to come back to this question as you work through the next modules).

����������������������
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Module 2.1 – Building Physics – Thermal Efficiency

1.15 Exercise - Thermal Resistance

Calculate the thermal resistances the two elements in this external wall construction.

2.1

You will need to use the following equation:

R = d / λ
R = thermal resistance (m2K/W)
d = thickness of material (m)
λ = thermal conductivity of material (W/mK)

Rinsulation

Rblock

����������������������
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1.23 Exercise – heat loss through perimeter thermal bridge

What is the heat loss through this perimeter thermal bridge?

You will need to use the following equation:

Heat loss through a thermal bridge = Ψ x L x (Te – Ti)
Ψ = psi-value (thermal bridge) (W/mK)
L = length of thermal bridge (m)
Te = external temperature (K)
Ti = internal temperature (K)

Qthermal bridge

Module 2.1 – Building Physics – Thermal Efficiency

����������������������

17



1.31 Exercise – Ventilation heat loss

Estimate the heat loss through controlled and uncontrolled ventilation.

Uncontrolled ventilation: Infiltration rate = 1 air change per hour

Controlled ventilation: extract fans = 3 air changes per hour

Total ventilation = 4 air changes per hour = 0.001111 air changes per second

Assume Ti-Te = 20

Total air volume = 300m3

Cv = 1210 J/m3K

You will need to use the following equation:

Module 2.1 – Building Physics – Thermal Efficiency

Ventilation heat loss = CV x N x V x (Te-Ti)
Cv = specific heat capacity of air – usually given as 1210 J/m3K 
N = number of air changes per second (ach/s)
V = volume of the building that is heated (m3)
Ti = internal temperature
Te = external temperature

Qventilation

2.11 Exercise – Total heat load calculation

Work out the total heat load on the coldest day of the year - this will be the estimate of the 
boiler size required for the house. There are two types of house, one EnerPHit and one a 
typical building regulations specification. You will need to use the Equation crib sheet or refer 
back to the course contents to complete this exercise.

Assumptions:

• Ti = 20 degrees Celsius

• Te = -5 degrees Celsius

• Cv = 1210 J/m3K

����������������������
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PROPERTY A – Building Regulations

Fabric heat losses:

Module 2.1 – Building Physics – Thermal Efficiency

Description of 
element

Building element 
area (m2)

U-value (W/m2K) Heat loss (W)

Walls 150 0.18

Roof 50 0.2

Floor 40 0.2

Windows 20 1.2 (installed)

Thermal bridges - - 200

TOTAL - -

Ventilation heat loss:

• Infiltration rate = 0.5 air changes per hour

• There is one extract fans running which gives
an average of 1.5 air changes per hour

• Total air volume = 250m3

Internal heat gains:

• Internal heat gains = 2.1 W/m2

• Total floor area = 80m2

Total internal heat gains = Internal heat gains 
x total floor area =

Solar gains:

• South facing glazing area = 8 m2

• Solar transmittance of glazing = 0.7

• Solar Irradiation on the coldest day of the year
= 300 W/m2

HEAT LOAD = Heat losses – Heat gains

����������������������
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PROPERTY B – EnerPHit

Fabric heat losses:

Module 2.1 – Building Physics – Thermal Efficiency

Description of 
element

Building element 
area (m2)

U-value (W/m2K) Heat loss (W)

Walls 150 0.1

Roof 50 0.1

Floor 40 0.1

Windows 15 0.85 (installed)

Thermal bridges - - 0

TOTAL - -

Ventilation heat loss:

• Infiltration rate = 0.001 air changes per hour

• There is a MVHR system that saves 95% of
the heat lost through ventilation and provides
0.3 air changes per hour

• Total air volume = 250m3

Internal heat gains:

• Internal heat gains = 2.1 W/m2

• Total floor area = 80m2

Total internal heat gains = Internal heat gains 
x total floor area =

Solar gains:

• South facing glazing area = 8 m2

• Solar transmittance of glazing = 0.5

• Solar Irradiation on the coldest day of the year
= 300 W/m2

HEAT LOAD = Heat losses – Heat gains

����������������������
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Module 2.1 – Building Physics – Thermal Efficiency

Can you explain why there is a difference between the two properties?

����������������������
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Module 2.1 – Building Physics – Managing Moisture Risks

1.15 Exercise – Sd value calculations

Dupont Airguard is a vapour control membrane and has a thickness of 0.43mm and an 
sd value of 2000m, what is the μ value?

2.2

sd/d = μ

Exercise – site changes

The Retrofit Designer has specified a vapour permeable build up for internal wall insulation. 
At the finishing stages, the contractor paints the walls with vinyl paint (which is not vapour 
permeable) instead of matt emulsion as specified. Why is this a problem and what are the 
risks that the contractor has introduced?

����������������������
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Module 3.1 – Assessing Dwellings 3.1
Exercise 

You have done a measured survey 
of your client’s home. They wish to 
have internal insulation to the front 
of the house and external insulation 
to the rear (including one side of 
the rear extension as the other 
side is a party wall). Roughly how 
many m2 of internal and external 
wall insulation will they need? (use 
internal dimensions as per the UK 
methodology for energy assessment).

If the existing U-value is 0.8 W/m2K 
and the new target U-value is 0.3 
W/m2K for both the internal and 
external insulation, what is the total 
reduction in heat loss per degree K?

[Reduction in heat loss = Reduction in 
U-value x total insulated area]

����������������������
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Module 3.1 – Assessing Dwellings

This assessment considers the fabric heat loss only. What other heat losses and gains are usually considered
in energy assessments?

If we look at the average heat losses and gains each month in a year then we can estimate the energy 
required to heat the home (i.e. the space heating demand). What additional information is required to 
estimate the space heating energy bills of the property (i.e. the actual energy used for heating)?

����������������������
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Module 3.2 – Improvement Option Evaluation and 
          Medium-Term Retrofit Plans

3.2

1.11 Exercise – Drivers for retrofit dependent on client

•   Simple payback
•   Disruption
•   Capital cost
•   Reduction in energy bills
•   Carbon cost effectiveness
•   Reduction in condensation, damp and mould issues
•   Increase in comfort
•   SAP rating reduction
•   CO2 savings
•   Whole lifecycle cost analysis 

Above is a list of typical retrofit improvement options. Choose the information that each 
client is likely to be interested in and think about why the client might want to know them. 
Which are likely to be more important for each client?

Homeowner Social landlord

����������������������
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1.16 Exercise

Prepare a detailed contents page for a whole house retrofit plan for the following case study:

Details – Mid-terrace Victorian property.

-  Not in a conservation area and no planning restrictions
-  Solid brick external walls
-  Single glazed sash windows to front and rear
-  Combi gas boiler approx. 15 years old for space heating and hot water
-  Radiators with TRVs
-  No pipework is insulated
-  Traditional roof with slate tiles
-  Open chimney on GF and FF
-  No controlled ventilation (no extract fans)
-  300mm loft insulation (uninsulated loft hatch)
-  Air tightness unknown, but client considers property to be draughty, particularly around the windows
- Property has damp to rear wall at FF level due to damaged guttering, otherwise no known damp issues
- Client is cold in the winter, particularly in the front lounge with the bay window

Client has budget for EWI to rear and IWI to front. Ventilation must be addressed if air 
tightness is likely to fall below 5 m3/m2hr.

Module 3.2 – Improvement Option Evaluation and Medium-Term Retrofit Plans
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Module 4.1 – Improving the Building Fabric – 
                      Floors and Roofs

4.1

Put these insulations types into Natural, Fossil fuel based, Mineral and Radiant, answers are 
on slide 1.13.

1. Foamed glass
2. Mineral wool
3. Hemp
4. Thermosetting Phenolic Foam
5. Flax
6. Cellulose
7. Foamed Aerogel
8. Sheep’s Wool
9. EPS
10. Low e coatings

Above is a list of typical retrofit improvement options. Choose the information that each 
client is likely to be interested in and think about why the client might want to know them. 
Which are likely to be more important for each client?

Natural Fossil fuel based Mineral Radiant

11. Straw
12. Foamed Concrete
13. Vermiculite
14. Cork
15. Perlite
16. XPS
17. Wood fibre
18. Foil faced boards
19. Clay
20. Polyisocyanurate
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Your client has a timber suspended floor at the front of the house and a solid concrete 
ground floor to the rear. Why is it considered to be riskier to insulate the timber suspended 
floor than the solid concrete floor?

Module 4.1 – Improving the Building Fabric – Floors and Roofs

����������������������
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Module 4.2 – Improving the Building Fabric – 
                      Walls and Windows

4.2

Exercise – Wall insulation

Write down the risks associated with each of these wall types, what type of insulation you 
might consider and what you would recommend doing with the windows, doors and reveals?

Type of wall Major risks & recommeded 
type of insulation

Recommendation for 
windows, doors and reveals?

40mm brick cavity 
with debris, signs 
of damp internally, 
windows and doors 
currently installed 
in external leaf.

75mm brick clear 
cavity, windows 
and doors currently 
installed in external 
leaf.

Solid brick wall in 
good condition
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Module 5 – Improving Air Tightness and Ventilation 5
Exercise – Ventilation strategy

What ventilations systems would be most suitable in the following scenarios? 
(There may be more than one solution for each scenario).

•   Intermittent extract fan

•   Passive stack ventilation

•   Single room heat recovery ventilators

•   Continuous mechanical extract

•   MVHR – whole house supply and extract with heat recovery

A whole house retrofit is likely to result in 
an air permeability of below 5 m3/m2hr.

The building is very leaky, has no 
condensation or mould problems and 
is not undergoing a retrofit of any 
external elements that would improve air 
tightness.

The client suffers from hay fever in the 
summer and wants a ventilation system to 
help.

A whole house retrofit is likely to result in 
an air permeability of below 3 m3/m2hr, 
the floors are to be replaced and the floor/
ceiling voids are deep. There is plenty of 
storage space for plant.

Only the back of the house is being 
retrofit with external wall insulation, 
rooms effected are the kitchen and main 
bathroom. The front is single glazed sash 
and solid brick, it is quite leaky.
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1.24-28 Exercise 

Work out minimum whole dwelling ventilation rate and supply and extract values for each room.

Module 5 – Improving Air Tightness and Ventilation

The drawings above show a three-bedroom house with standard occupancy. The air 
permeability of the dwelling is less than 5 m3/m2h @ 50 Pa, so it must be fitted with a 
continuous ventilation system (this is a requirement of the Building Regulations Domestic 
Building Services Compliance Guide). A System 2 continuous mechanical extract ventilation 
(MEV) system with intermittent boost will be installed.

Establish the minimum whole dwelling ventilation rate using the table from Approved 
Document F as given below:

Notes:

a. In addition, the minimum ventilation rate should not be less than 0.3 l/s per m2 of internal floor area.
    (This includes all floors, e.g. ground and first floor areas).

b. This is based on two occupants in the main bedroom and a single occupant in all other bedrooms.      
    This should be used as a default value. For a greater level of occupancy add 4 l/s per occupant.

Number of bedrooms in dwelling

1 2 3 4 5

Whole building 
ventilation rate (l/s) 13 17 21 25 29
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Module 5 – Improving Air Tightness and Ventilation

Apportion the whole house ventilation rate that you have calculated above, between the 
habitable rooms in proportion to their volume.

Criteria Value Approved Document F required minimum 
whole building ventilation rate (l/s)

Floor area (m2)

Bedrooms

Occupants

To balance the system we must make sure the total extract rate is the same as the whole house 
supply rate. Use the continuous extract rates from the table below to work out the Minimum 
High Extract ventilation requirements for the house.

Habitable 
room type Room volume (m3) % of total volume Room ventilation rate (l/s)

TOTAL 129.8 100% 30

Lounge 46.8 36%

Bedroom 1 30.7 24%

Bedroom 2 25.9 20%

Bedroom 3 26.4 20%
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Module 5 – Improving Air Tightness and Ventilation

Room Intermittent extract Continuous extract

Minimum rate Minimum high rate Minimum low rate

Kitchen 30 l/s (adjacent to hob)
60 l/s elsewhere 13 l/s

Total extract rate 
should be at least 
the whole building 

ventilation rate

Utility room 30 l/s 8 l/s

Bathroom 15 l/s 8 l/s

Sanitary 
accomodation 6 l/s 6 l/s

The total Minimum High extract ventilation requirements (27 l/s) are less than the whole building 
ventilation rate (30 l/s). The extract rates will need to increase so that the supply and extract are 
balanced. 

What are the final values for Extract Ventilation requirements in each room?

Room type Extract Ventilation requirements (l/s)

Kitchen

WC

Bathroom

TOTAL 27

Room type Extract Ventilation requirements (l/s)

Kitchen

WC

Bathroom

TOTAL 27
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Module 6.1 – Improving Building Services – 
                      Heating, Hot Water, Lighting and Power

6.1
1.11 What are the advantages and disadvantages of each type of boiler?

1.  Lowest total cost

2.  Space required

3.  Provides high pressure hot water for showers

4.  More expensive total costs

5.  Hot water for any number of bathrooms

6.  Low energy use for small households

Regular & hot water cylinder Combi boiler

1.17 Work out energy and running cost of boilers of two different efficiencies.

A house has a space heating and hot water energy requirement of 20,000kWh per year. 
What will the energy used be for a very poor boiler with 55% efficiency and a very good boiler 
with 90% efficiency? If gas costs 4p/kWh, what is the annual running cost for each boiler?

7.  Energy loss whether you are using hot water or not

8.  Compatible with solar heated hot water

9.  Additional equipment required for high pressure hot water

10.  Not suited to solar hot water

11.  Compact

12.  Hot water for one bathroom only

Energy required by 
house (kWh/year)

Energy used 
(kWh/year)

Annual energy costs 
(kWh/year)

55% efficiency 20,000

90% efficiency 20,000

����������������������

34



Module 6.1 – Improving Building Services – Heating, Hot Water, Lighting and Power

Exercise – Off-gas grid heating and hot water

A house is off-gas grid, currently with direct electric storage heating and hot water, and will 
undergo a whole house retrofit to reduce the space heating demand considerably. The hot water 
demand will likely stay the same. The client wishes to consider the following technologies for 
their heating. 

List the main advantages and disadvantages associated with each so the client can make an 
informed decision as to which to choose.

Advantages Disadvantages

Air source 
heat pump

Ground 
source heat 
pump

Direct electric 
heating (i.e. 
stays the 
same)

LPG boiler
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Module 6.1 – Improving Building Services – Heating, Hot Water, Lighting and power

The client decides to go with the air source heat pump for space heating. List the advantages 
and disadvantages of each space heating distribution system with this technology

Advantages Disadvantages

Wet heating - 
underfloor

In air heating

Wet heating - 
radiators
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Module 6.2 – Improving Building Services – 
                      Renewable Energy Systems

6.2

1.30 Exercise - Solar thermal

A client has decided to install solar thermal panels on their building to generate domestic hot 
water. What kinds of things would you expect to look at during a site survey to ensure the 
system would be as efficient as possible?

The survey is positive and the client is keen to go ahead and claim the Renewable Heat 
Incentive. How much will they get per kWh generated and what qualifications does the 
installer need to ensure the RHI can be claimed?

3.8 Exercise – Micro CHP

Why is Micro CHP more efficient than a normal gas boiler?

Advantages Disadvantages

What are the advantages and disadvantages of Micro CHP compared with other space 
heating systems?
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Module 7 – Post Retrofit Testing, Monitoring and Evaluation 7
1.10 

Write down as many reasons as you can think of as to why it is important to undertake testing, 
monitoring and evaluation before and after a retrofit.

2.16 Exercise

After a whole house retrofit, basic Monitoring and Evaluation has thrown up some client 
concerns that their energy bills have not reduced. What further monitoring and evaluation 
would you recommend and how would you expect the results to be presented?
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