
Extended 18th Century Stone Cottage 
Ashleigh Lane, Bishops Cleeve

Measures installed Carbon savings and potential benefits
Fully automated wood pellet boiler Low carbon heat source

Solar thermal water heating Free hot water and Renewable Heat Incentive payments

Modern double glazing Improved thermal comfort and elimination of unwanted draughts

Loft insulation Improved heat retention

The home & occupants
This traditional stone cottage was built 
in the 18th Century and was originally 
thought to be part of the local Ellenborough 
Estate which is in the Cleeve Hill area of the 
Cheltenham Borough. It is now a 4 bed house 
having been extended in the 1920s and 
1990s. The current owners, now retired, have 
lived in this family home for over 25 years. 
Being on an exposed hillside with a stream 
alongside the house has been susceptible to 
cold and damp, a challenge for the owners 
who were also keen to improve the energy 
efficiency of the house for environmental 
reasons. 

£828

“We are paying less for our heating now than when we had 
an oil boiler. The cost of the wood pellets has remained 

steady plus we are happier with it because it is more 
environmentally friendly!”

NUMBER OF BEDROOMS: 4

OCCUPANTS: 2

CONSTRUCTION:

Traditional stone cottage with cavity wall 

extensions

KEY FEATURES:

A traditional stone cottage in a rural 

area of Cheltenham with wood pellet 

boiler, solar thermal system and beautiful 

gardens with a coppice woodland and 

beehives.
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“The pellet boiler is fully 
automated so you don’t 

have to do anything with 
it. It was important to us 
to have a heating system 
that wouldn’t require any 

physical work.”

Wood pellet store



If I could offer one piece of 
advice it would be... 

“If you have a cold, solid stone floor, 
consider adding a membrane to 

help reduce the ingress of damp!”

What are the next steps?
The owners are happy with the improvements that they 
have made over the years and although they don’t have any 
immediate plans, they have been considering adding a solar 
photovoltaic system for quite some time. Unfortunately the 
ideal roof space for the panels is shaded by a mature tree that 
is a key feature of the garden and the only other option, siting 
the panels on some land beside the house, would involve 
sacrificing some apple trees!

An easier job in the meantime may be to lift the floorboards 
of the suspended floor in the main living room and insulating 
beneath them to help improve the warmth in this room and 
reduce the draughts.

What they did
Reducing heat loss
The owners commented that when they moved into the 
house over 25 years ago that it was in a ‘very basic’ state. 
One of the first improvements they made was to fit double 
glazing which, although helped to keep the house warmer, 
was not of the standard we expect today from our double 
glazing. In the last few years they have therefore replaced 
these old windows with individually made oak framed double 
glazing. This has been an expensive task, but well worth it in 
the owners opinion. They now feel that the house is far less 
draughty, it is cosier, and if there are strong winds and rain 
they no longer have problems with water ingress around the 
frames and glazed units. 

On either side of the house there are cavity wall extensions 
that have now also been insulated along with the main loft 
area. 

A renewable heating solution
In 2007 the homes existing oil boiler sprang a leak 
which, alongside increasing oil costs, was the trigger the 
owners needed to begin the process of finding a more 
environmentally friendly heating solution. They initially 
considered a ground source heat pump but decided that 
the required groundworks would be too disruptive. The 
next obvious solution was a wood pellet boiler which was 
installed in the utility room by the manufacturer Windhager 
at a cost of £13,700. This cost also included an external pellet 
store disguised as a shed and an additional £5,600 for the 
evacuated tube solar thermal system which is the primary 
source for the domestic hot water. When the solar hot water 
runs low, additional water is provided by the boiler in line 
with the settings on the pellet boiler programmer. 

The pellet store can hold up to four tonnes of wood pellets 
and typically needs refilling every 11 months. This takes just 
20 minutes or so and the resulting annual heating cost is 
about £1000 a year. Certainly no more than what the owners 
would expect to pay if they were using oil. 

The pellet boiler functions just like an oil boiler, there is a 
programmer to define your heating needs and the boiler fires 
up to provide this heating when required. Pellets from the 
store are blown along pipes when the boiler demands them 
so no manual top up of the hopper is required. The pellets are 
burnt so efficiently that the ash store needs emptying once 
or twice a year. The only initial difficulties the owners had was 
familiarising themselves with the new heating controls. They 
are now quite comfortable with these and eight years on are 
perfectly happy with their pellet boiler. Should they require 
any extra heat in the house at cold times of the year, there 
are also two stoves that burn wood that they self-supply from 
their own coppice woodland – a free source of fuel!

 
Wood pellet boilers installed in homes are now typically eligible 
for the renewable heat incentive which can reduce the payback 
period on investing in this type of heating system making them 
competitive when comparing them with oil or LPG boilers.

What is the Renewable Heat Incentive?
The renewable heat incentive (or RHI for short) is a 
government incentive system whereby accredited 
renewable heat installations (eg. solar thermal, biomass, 
ground and air source heat pumps) are eligible for per-
unit heat payments. Payments are guaranteed for 7 years 
and are index-linked.

This home is also participating in the ‘open homes’ 
weekend. The garden highlights include a one acre 

coppice woodland and beehives.

Biomass boiler and wood pellets

This home and other case studies are available online at: cheltenhamgreendoors.org.uk  Follow us: @CheltGreenDoors
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“The capital outlay 
for a solar PV system or 
cavity wall insulation is 
less than for a new car, 
and over time you will 
also get your money 

back!”

NUMBER OF BEDROOMS: 3

OCCUPANTS: 1

CONSTRUCTION:

Filled cavity walls with modern cavity wall 

extension

KEY FEATURES:

A well insulated 1920s semi-detached 

house with solar PV and a lovely large 

garden with vegetable plots, greenhouse, 

beehive, wildlife pond and water soakaways

20
15Extended 1920s Semi-detached  

North West Road, The Reddings

Measures installed Carbon savings and potential benefits
Cavity wall and loft insulation Improved thermal comfort and heat retention

Suspended floor insulation Improved comfort and reduced draughts

Modern double glazing Elimination of unwanted draughts

Condensing gas boiler with solar thermal cylinder Reduced energy bills

Solar photovoltaics (2.5kWp system) Lifestyle changes to benefit from free electricity and Feed in Tariff payments

The home & occupants
This semi-detached house in the Reddings 
area of Cheltenham was built in the 1920s 
and is of cavity wall construction. The current 
owner extended the house in 2012, creating a 
larger kitchen and dining area and additional 
bedroom above. 

One of the key motivations for the 
householder in making improvements to 
their home and gardens was to reduce their 
carbon footprint. 

The owner commented that the resulting 
savings on their bills ‘have been a welcome 
bonus’!

new 
EPC 
rating  84 View of the property and gardens



If I could offer one piece of 
advice it would be... 

“Be aware or find out what the 
financial gains might be for making 
energy efficient improvements to 
your home. Going ‘green’ doesn’t 
mean sacrifices! Be interested in 

whatever works for you”

also very interested in the development of domestic battery 
storage for electricity generated from his solar panels, perhaps 
even adding a small windmill at the bottom of the garden!

What they did
Insulation and glazing improvements
Shortly after moving into the home it became apparent that 
there were a number of improvements that could be made 
that would help to keep energy bills and carbon emissions 
down. There was only 100mm of loft insulation, which 
was topped up to over 300mm by the owner. The existing 
glazing was very old with paper stuffed into gaps to keep the 
draughts out so this was all replaced with modern efficient 
double glazing. 

The floor in the living room was a suspended floor which 
allowed the owner to lift the floor boards and to friction 
fit some insulation between the joists. This also helped in 
reducing unwanted draughts and improving comfort.

Cavity wall insulation was added, which was funded by an 
energy supplier. The owner commented that he has noticed 
that the insulation is doing its job because as well as a having 
a warmer house in winter, the living room in particular, which 
would overheat in the summer, now remains comfortably 
cool.

A new condensing gas boiler was installed shortly after the 
house was purchased and along with fitting modern heating 
controls including a programmer, room thermostat and 
thermostatic radiator valves, a ‘solar ready’ water cylinder was 
fitted. Should the owner choose to add a solar thermal system 
in the future, then the existing cylinder will be ready to accept 
a feed from the panels and to store the heat generated. 
Standard cylinders do not have this capacity, so this will save 
time and money, as well as preventing the waste of a cylinder 
that was probably working well.

Solar technologies
Having a good sized roof space that faces almost directly 
south meant that a solar PV system would generate onsite 
electricity. A 2.5kWp system was installed and the owner now 
finds that for most of the year, the electricity generated meets 
the ‘baseload’ of the house. Being aware of the ‘free solar 
electricity’ being generated has led the owner to adapt some 
of his habits and behaviour accordingly. He commented that 
‘it has been very easy to get into a routine to make the most 
of it’. Running the dishwasher and washing machine during 
the day and not the evening is a simple example. 

April and May 2015 provided the best generation so far for 
the Solar PV array which regularly meets its expected peak 
output. As the system benefits from the governments ‘Feed 
in Tariff’ scheme, the owner expects that the initial cost of the 
system will be paid off within 9 years.

What difference has it all made?
The improvements that have been made so far have 
improved the homes Energy Performance Certificate from a 
band D rating of 56 up to a B rating of 84. The owner is also 
considering adding the solar thermal system in the future 
that would increase the rating even further. ‘The cost of 
electricity is only going up’ the owner commented, so he is 

What are Feed in Tariffs?
The Feed in Tariffs (or FITs for short) are a government  
incentive system whereby accredited renewable 
electricity systems (eg. solar PV panels or wind turbines) 
installed since July 2009 are eligible for per-unit payments 
for all power generated. Payments are guaranteed for 20 
years depending on technology, are tax-free for 
consumers and are index-linked.

Wildlife Pond

This home and other case studies are available online at: cheltenhamgreendoors.org.uk  Follow us: @CheltGreenDoors

This home is also participating in the ‘open gardens’ 
weekend. The garden highlights include a large 

vegetable plot, wildlife pond, a beehive and soakaways 
for rainwater. The garden soakaways and storage 

barrels mean that no rainwater goes down drains. As 
well as saving water that can be used on the vegetable 

plot and in the greenhouse, Severn Trent water also 
provide an annual discount on their bill as there is no 

drainage for them to deal with!
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“Although we only 
have electricity and 
no gas, our annual 

energy costs are 
typically half the 

national average for 
this size of home.”

NUMBER OF BEDROOMS: 3

OCCUPANTS: 2

CONSTRUCTION:

Filled cavity walls with modern cavity 

wall extension  

KEY FEATURES:

A well insulated 1960s bungalow with 

air source heat pump, passive ventilation 

and solar technologies.

20
15Extended 1960s Bungalow 

Hertford Road, Bishops Cleeve

Measures installed Carbon savings and potential benefits
Solid floor, loft and cavity wall insulation Improved thermal comfort and heat retention

Solar photovoltaics (3.78kWp system) Lifestyle changes to benefit from free electricity and Feed in Tariff payments

Solar thermal water heating Free hot water and Renewable Heat Incentive payments

Air source heat pump Low carbon heat source and Renewable Heat Incentive payments

Passive ventilation system Controlled air flow

 
 
This involved adding an extension that 
included a living room, bedroom and 
a wetroom, making it all wheelchair 
accessible and ensuring that their new 
home was as energy efficient as possible.

The home & occupants
This 2 bed bungalow in Bishops Cleeve was 
built in the 1960s and when the current 
owners obtained the house in 2010 they 
began a process of extending and improving 
the property. With an eye on their retirement 
from work and wanting to express their 
interest in green issues they took this ideal 
opportunity of future proofing their home 
before they moved in.

What is a passive ventilation 
system?
Passive ventilation provides a ‘no energy’ 
alternative to mechanical ventilation systems. 
Driven by the natural effect of warm air rising, 
moisture laden air is removed directly from 
‘wet rooms’ such as kitchens and bathrooms 
with air inlets in other rooms providing a 
controlled flow of replacement air to the 
building. Passive ventilation system - ceiling and 

window vents



“If you get the insulation right, 
your bills will go down.”

If I could offer one piece of advice it 
would be... 

“Get rid of the draughts, and look at the 
insulation, these are the key things. So if it 
is possible fit modern doors and windows.”

Solar technologies
A solar thermal system was added to the bungalow at 
the same time as work was being completed on the new 
extension and heating system. This provides the majority 
of their hot water over the summer and contributes to the 
water heating throughout the year. The owners also benefit 
from the Renewable Heat Incentive which provides them 
with a small income based on the assumed water heating the 
system provides. 

In 2011, a 3.78kWp solar photovoltaic system was added to 
the roof. The owners were motivated to do this because as 
well as being a ‘green thing to do’ it also made good financial 
sense! The system typically generates around 3300kWh’s 
of electricity a year, providing them with an income from 
the ‘Feed in Tariff’ scheme which should see a return on the 
investment in 8-9 years. They were also keen to comment 
that they felt that the generation and income figures that 
installers have to provide using set criteria were conservative 
and that, in their case, the electricity and income were higher 
than predicted. A bonus if you are looking at the feasibility of 
investing in a solar PV system.

What are the next steps?
The owners now feel that they have done all that they 
practically can to improve the energy efficiency of their 
home, so are now enjoying the benefits. The one other 
improvement they made was to install a rainwater harvesting 
system which, although useful in theory, has not seen 
enough rain to make it work well!

What they did
Insulation improvements
Making sure that the original 1960s bungalow could live up 
to its modern extension in regard to energy performance was 
key to having a warm and comfortable home. The original 
cavity walls were insulated, and over 300mm of loft insulation 
was added. The owners also took the opportunity to add 
insulation to the solid concrete floor. This can be quite a 
disruptive job as typically either the floor has to be dug out to 
allow for the additional depth of insulation, or the insulation 
is added on top of the existing floor.  This method, which was 
employed in the bungalow, involves raising skirting boards 
and door frames. As the owners were not living in the house 
at the time, the work was relatively straightforward and has 
shown a notable improvement.

 
 
 
Draught-proofing and glazing
The owners commented that they felt that the biggest 
difference in warmth and comfort in the home came from 
replacing the old doors and windows with modern efficient 
versions. This eliminated the draughts in the house entirely, 
something that had been a problem. They also decided to 
fit a ventilation system which would help to optimise the 
insulation and heating improvements they were making to 
the home, reducing instances of windows being opened 
unnecessarily and the possibility of damp and condensation. 
Extract ventilation was considered, but they were not keen on 
having fans that required electricity to run. Being ‘all electric’ 
they were keen to reduce their electric demand as much as 
possible. A passive ventilation system was therefore added 
with ceiling or window vents in all rooms.

A new heating system
The decision of what type of heating system to install was 
partly influenced by the construction of the new extension 
in which underfloor heating distribution could be fitted. The 
lower temperatures required for underfloor heating suited 
the air source heat pump that they decided to install. This also 
provides space heating to the original part of the house using 
newly installed low temperature radiators and acts as a back-
up for the solar thermal system, topping up the hot water 
when required. 

The owners commented that the heat pump suited their 
lifestyle as this type of heating system is typically most 
efficient when it is run for long periods of time maintaining 
a steady temperature in the home. Being retired, they are at 
home a lot of the time so this is beneficial. It did take them a 
while to get used to this arrangement as they were previously 
used to boilers that are programmed to come on for set 
periods when required during the day. 

Air source heat pump

This home and other case studies are available online at: cheltenhamgreendoors.org.uk  Follow us: @CheltGreenDoors



Gardens at the back of the property

Extended Georgian Home 
Cudnall Street, Charlton Kings

Measures installed Carbon savings and potential benefits
External wall insulation Improved thermal comfort and heat retention

Solar thermal water heating Free hot water and Renewable Heat Incentive payments

Double glazing to original Georgian and metal-framed windows Elimination of unwanted draughts

South facing conservatory Reduction of draughts from previously exposed back door 
and provides solar gain

after moving in proved to be particularly 
cold, prompting the owners to look at how 
they could improve the warmth within the 
home. Being interested in sustainability, 
and with concerns about the environment 
and climate change, they were keen to 
ensure that any improvements took this into 
consideration.

The home & occupants
This lovely detached Georgian home built in 
the 1790s in a Charlton Kings conservation 
area was extended in the 1950s to provide 
an additional two storeys at the side of the 
house. The original home extends over three 
floors with the basement area providing an 
additional bedroom and living area which 
has previously been used as a separate flat. 
The current owners have lived here for 3 
years, and were initially attracted not only 
to the house, but to the large gardens that 
they were keen to develop. The first winter 

£828

“We have not had 
a very cold winter 

recently, but after the 
improvements we have 

made, the house has 
been very comfortable 
over the winter period”

NUMBER OF BEDROOMS: 4

OCCUPANTS: 2

CONSTRUCTION:
A mix of stone and solid brick with cavity 

wall extension

KEY FEATURES:

A traditional Georgian home with 

external wall insulation, solar heated 

water and a lovely wildlife friendly garden

20
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“The solar gain from the 
new conservatory has made 

a considerable difference, 
particularly in the winter. When 

it is sunny we open the door into 
the conservatory and the warm 
air floods in. When it is cold we 

just keep it closed!”



Follow us: @CheltGreenDoorsThis home and other case studies are available online at: cheltenhamgreendoors.org.uk  Follow us: @CheltGreenDoors

Conservatory and modern double glazing at the back of the 
property

If I could offer one piece of 
advice it would be... 

“Don’t do anything in too much 
of a hurry. Understand what 

works, what doesn’t, and where 
the problems are in the home. 

You will then be able to plan what 
improvements need to be made”

This home is also participating in the ‘open gardens’ 
weekend. This lovely south facing garden aims to 

offer habitats for wildlife and people with flowering 
plants throughout the year. Other highlights include a 
wildlife pond, chickens, and an emphasis on the re-use 

of existing materials, and composting. 

to October with occasional electric top up. When the Rayburn 
has been lit to provide space heating in the colder months 
this not only takes over the top up to the water heating but 
also offers a cooker, a set-up that works well for the owners.

What are the next steps?
Ongoing re-decoration of the basement area of the house 
has highlighted the two ill-fitting and draughty single glazed 
external doors to the basement. Plans to replace these with 
modern thermally efficient doors are being considered as 
well as looking at a possible upgrade to the heating system. 
The basement is heated using three electric storage heaters 
and an electric immersion for the hot water. This could be 
replaced with a gas boiler, though as with the main house 
heating, the owners are investigating the value of this and 
the impact of removing the existing system before making a 
final decision.

What they did  
Reducing heat loss - glazing & insulation 
That cold first winter in the house allowed the owners to 
understand where the problems were, and to think through 
what they could do to improve warmth and comfort in the 
home. The first priorities were to replace the old metal framed 
windows and solve the problem of cold air blowing into the 
house whenever they opened their exposed back door. 

A local joinery company were employed to fit a bespoke 
conservatory that leads into the back garden. This not only 
provides them with additional space, but it has also helped to 
reduce heat loss. It also works well at generating solar gains 
that help to warm the connected living room, especially on 
cold but sunny winter days. When it is hot in the summer, 
they can simply keep the door from the living room to the 
conservatory shut! 

The owners commented that the existing windows at the 
rear and sided of the house were ‘old and horribly inefficient’. 
Although double glazed they were very old and the metal 
frames served only ‘to conduct the cold into the house’. A 
local joiner constructed new timber framed double glazing 
to the owner’s specification which solved this problem 
perfectly. A later project looked at the large, original single 
glazed front windows of the house. Although reluctant 
to lose the historic glazing, the cold could be felt coming 
through them. Secondary glazing was considered but 
found to be technically difficult due to the existing internal 
reveals. Eventually a Slimlite double glazed unit was found 
and the joiner fitted new windows for the ground floor and 
for the basement which required a curved pane to fit into 
the original opening. The owners commented that the new 
glazing had made ‘a big difference in reducing the cold 
around the windows’.

At the same time as the rear and side windows were being 
replaced, the decision was taken to also externally insulate 
the gable and rear walls of the house, including the cavity 
wall extension area. It was decided not to insulate the front 
aspect of the home due to concerns about changes in 
appearance and because the large front windows reduced 
the exposed external wall area significantly anyway. The 
owners understood that the insulation work was best done 
at the same time as the window replacement as adding new 
windows later could compromise the seal of the insulation. 
They could also ensure that they were happy with the 
external finish of the windows which had to take into account 
the additional depth of the insulation to the wall. The joiner 
fitting the windows and the insulation company worked well 
together and the owners commented that the house felt very 
comfortable after all the work was completed. 

Space and water heating solution
When the owners moved in, they found that although gas 
was available to the house, the radiators and water was 
heated using a coal fired Rayburn. They were reluctant to 
remove and waste this heating system that was working 
perfectly well, but were concerned about the environmental 
effects of burning coal. They therefore chose to switch to 
locally sourced wood fuel and to fit a solar thermal system to 
the small south facing roof area. This allows them to heat the 
vast majority of their water using the solar panels from April 
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“There is no question 
that the improvements 

we have made have 
resulted in the house 

being more comfortable, 
and the savings speak for 

themselves.”

NUMBER OF BEDROOMS: 4

OCCUPANTS: 2

CONSTRUCTION:

Early Victorian cavity walls with solid 

brick and modern cavity wall extensions

KEY FEATURES:

A well-insulated detached Victorian 

house with Micro CHP heating system 

and solar technologies.

20
15Extended Victorian House 

East End Road, Charlton Kings

Measures installed Carbon savings and potential benefits
Micro combined heat and power (CHP) Space heating with Feed in Tariff eligible electricity generation

Solar photovoltaics (1kWp system) Lifestyle changes to benefit from free electricity and Feed in 
Tariff payments

Solar thermal water heating Free hot water and Renewable Heat Incentive payments

Cavity wall insulation (and some External wall insulation) Improved thermal comfort and heat retention

Double and triple glazing Elimination of unwanted draughts

expensive to run to being a warm and 
comfortable home with low energy bills  
and with a low environmental impact.

What they did
Shortly after moving into the house the 
owners found that they had a number of 
improvements to make to help in ensuring 
that their new home was habitable, 
particularly in the winter months. 

Although the house is Victorian which 
usually means the construction is solid 
brick, this house is an early example of 
cavity wall construction. An initial job was 
therefore to get the cavity walls insulated 
which certainly helped in making the 
house warmer. They also fitted a gas central 
heating system which provided them with 
heating until 2004. 

The home & occupants
This 4 bed detached Victorian House in 
Charlton Kings has been lived in by the 
current owners for 30 years. This family 
home demonstrates how the changes and 
improvements made over a period of time 
have taken the house from being cold and 

What is Micro CHP?
Micro combined heat and power systems 
(Micro CHP for short) are similar in size to 
conventional boilers and typically powered 
by mains gas or LPG. As well as generating 
heat that can be used in central heating 
and hot water systems, it also generates a 
small amount of electricity (an approximate 
estimate of 1 unit of electricity for every 6 of 
heat produced). This electricity can then be 
used in the home helping the homeowner to 
reduce electricity import and cost, as well as 
being eligible for the governments ‘Feed in 
Tariff’ scheme.



If I could offer one piece of advice 
it would be... 

“Modern thermostatic controls for your heating 
system, including those with a web interface, 

are a good investment. A 1oC reduction in room 
temperature can save 10% in fuel costs.”

Fabric improvements
In 2013, the existing kitchen and utility area at the back of 
the house which was not of cavity wall construction and 
one of the coldest parts of the house was re-built. As part 
of the re-design the owners insisted that the walls and roof 
be well insulated as well as fitting new triple and double 
glazed window units. Some of the other, older double glazed 
units have also been replaced with modern, more efficient 
replacements. 

The only other area of the house that had not benefitted from 
the cavity insulation was a first floor bathroom which was of 
solid brick construction. Insulating or re-building this area 
internally would have been an expensive and complicated 
building job, and the external insulation that was added, a 
Celotex insulation board has improved the comfort in this 
room greatly. It is almost impossible to see where the wall 
has been externally insulated, something the owners are 
very pleased with as they were concerned that the insulation 
would affect the overall appearance of the house.

What are the next steps?
When the owners were replacing the old double glazing with 
modern replacement glazing around a third of the cavity wall 
insulation, a polystyrene beading product - similar to what 
you might find in a bean bag, came out during the insulation 
process. They are now looking into the possibility of topping 
this up to help in preventing cold spots around the house 
(where the insulation is missing).

They are also looking to further improve some areas of loft 
insulation, insulating in the eaves of the house as well as 
ongoing refinements to the heating controls - an aspect of 
particular interest for the owner. The owner commented, 
“Juggling multiple energy sources to get the best out of them 
is quite a challenge!”

Micro CHP
In the early 2000s the owners were becoming increasingly 
concerned about the future impacts of climate change, and 
wanted to see what else they could do to ‘do their bit’ within 
the improvements that they wanted to make to their home. 
The gas boiler was getting old by this time and needed to 
be replaced. Whilst looking for an alternative, they came 
across a trial of Micro CHP being run by the energy company 
EON who were looking for applicants. The Whispergen CHP 
was installed in 2004 in the garage and has been supplying 
heating and hot water (when the solar thermal requires a 
top up!) ever since. Having a keen interest and knowledge of 
heating controls, a thermostatic system was also integrated 
and has been improved upon ever since. The owners noticed 
reduced energy costs straight after the installation, and now 
also benefit from the ‘Feed in Tariff’ scheme which provides 
them with a small income based on the electricity that the 
CHP generates as part of its operation. Although there is also 
a gas fire and wood stove in the house, these are generally 
only ever needed and used if it is very cold for a sustained 
period of time.

 
 
 
The owner of this house has kept detailed energy records 
since 2001 which show how the energy efficiency and 
renewable energy improvements have reduced the amount 
of energy they use over a year from around 59,000kWhs 
(gas and electric) to under 27000 in 2014. A reduction of over 
50% which is also reflected in annual Co2 emissions which 
have dropped from 11.45 to 5 tonnes over the same period.

Solar technologies
In 2002 the owners installed a 1kWp solar PV system on the 
roof of the house. Although by today’s standards this is quite 
a small system, they generate a healthy 900kWhs of electricity 
a year from this, and it also demonstrates just how reliable 
solar technology is. It is now 13 years old and is still going 
strong, with just a replacement inverter required in year 12 for 
its upkeep. 

A solar thermal system has also been added which provides 
the majority of the homes hot water requirements with 
typically only a small amount of top-up required in the 
afternoon to ensure that there is enough hot water for the 
day.
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Solar technologies and external wall insulation

This home and other case studies are available online at: cheltenhamgreendoors.org.uk  Follow us: @CheltGreenDoors



What is a passive house?
A passive house refers to a voluntary build-
ing standard developed by the Passive House 
Institute in Germany. To reach passive house 
standard the house must be airtight and have 
minimal heating and cooling demands. This 
standard is often reached by using 
mechanical ventilation and employing a 
number of measures in the building design 
and process such as insulation, heat recovery, 
orientation to maximise solar gains and solar 
shading, and elimination of thermal bridges 
(cold spots).

Measures installed Carbon savings and potential benefits
House built to passive house standard with super 
insulated walls, roof and floor

Virtually no space heating required and improved thermal 
comfort

Fully triple glazed and high performance insulated doors Exceptional air tightness

Mechanical ventilation with heat recovery Controlled air flow eliminating any condensation issues

2 Ecocent Air source heat pumps - one feeding the 
ventilation system and one for the domestic hot water

Reduced energy consumption, low carbon heat source and 
Renewable Heat Incentive payments

3000 litre underground rainwater harvesting system Long term water storage and reduced onsight water use

new 
EPC 
rating116

Passive House 
Eldorado Crescent, Cheltenham

Moving away from the area was something 
they did not want to do having put down 
roots for a number of years in Cheltenham, 
as well as having family commitments. 

A 1950s detached house came up for sale 
just around the corner from where they 
lived that had not been improved since it 
was built. They saw an opportunity, and 
bought the house in 2011. They demolished 
the existing house and contracted an 
architect to design a new ‘passive house’ for 
them on the existing plot.

The home & occupants
The occupants were living in a cold, draughty 
and inefficient Victorian house and were 
interested in living in a more environmentally 
friendly way as well as keeping warm in 
winter.

£828
NUMBER OF BEDROOMS: 4

OCCUPANTS: 2

CONSTRUCTION:

High density bricks and 300mm insulation

KEY FEATURES:

A beautifully designed modern ‘passive 

house’ with solar PV, mechanical ventilation 

and air source heat pumps

20
15

“I love the fact that 
it is always warm 

enough and that the 
house makes very 

low demands on the 
environment”



This home and other case studies are available online at: cheltenhamgreendoors.org.uk  Follow us: @CheltGreenDoors

If I could offer one piece of advice 
it would be... 

“If you are building a passive house, 
bear in mind that it can take a while 

for the house to warm up and dry out. 
If possible, arrange to move in over 

the summer!”

Although a conventional heating system is not required 
in a passive house, the owners did look into fitting a wood 
burning stove to provide a focal point to the main living 
area. Unfortunately, the relatively high heat output of even 
the smallest stoves and smoke control requirements made 
this not possible. Not having a focal point heater is one thing 
they do miss, and point out to consider when designing your 
passive home.

What are the next steps?
Solar energy battery backup is the next step the owners are 
taking in their aim to be energy neutral. Battery systems 
suited to domestic properties are currently being developed 
by a number of companies and when they become available, 
the owners aim to be able to store enough electricity to then 
only require importing from the grid for the 3 coldest winter 
months of the year.

 
For further details of the build specifics of this home, you can 
visit the passive house website at: 
http://www.passivhausprojekte.de/index.php?lang=en#d_3809

What they did 
Design and build
The owners estimated that they used around 55,000kWhs 
of energy per year in their Victorian home and had an initial 
aim to reduce their energy use in the new home by half to 
no more than 27000kWhs. In fact they now only use around 
9000kWhs a year!

The design and planning process to complete the house 
took around 12 months. As the house is in a conservation 
area there were planning requirements to consider, such as 
ensuring that the house look was in ‘keeping’ with the built 
characteristics of the area. 

The build time was a further 12 months and the couple 
moved into the house in April 2013. A competitive tender 
was undertaken to employ the builder and the build process 
proved to be challenging for the builder and the trades 
employed to complete the house, particularly for those not 
familiar with the air tightness requirements of passive houses. 
Educating all involved to ensure there was no air leakage was 
key in making the house ‘passive’.

The house has half metre thick walls, 200mm of which 
comprises high density compressed ash bricks set in a thin 
lime mortar to reduce air leakage and 300mm of insulation. 
To help in ensuring the house remained ‘in keeping’ with 
the housing stock in the area, some of the homes façade 
comprises an acrylic and render brick slip finish. 

As well as super insulated walls, loft, floors and doors, triple 
glazed windows and low energy bulbs the house is designed 
to maximise benefits from the sun. The majority of windows 
are on the south facing side of the house, and the solar PV 
canopy above the ground floor is designed to shade the 
living areas of the house in the summer months whilst also 
maximising solar electricity generation.   

Renewable energy and heating
Although Passive House standard does not specify renewable 
energy requirements, the owners wanted to include solar 
photovoltaics in an aim to be energy neutral. A 10kWp PV 
array was installed on the south facing roof of the house 
which generates an income of around £1500 a year from the 
government’s ‘Feed in Tariff’ scheme. The homes total electric 
cost typically amounts to around £850 a year. 

The only space heating in the home is provided by the MVHR 
which is assisted by a small Earth Save Products Ecocent air 
to water heat pump with thermal store. Hot water is provided 
by a separate Ecocent heat pump, with both Ecocent’s 
benefitting from the energy generated from the solar PV 
system.

What is MVHR
Mechanical Ventilation with Heat Recovery systems or MVHR 
extract warm, damp air from the home and draw in fresh air 
from the outside. The warm, extracted air is passed through 
a heat exchanger to recover the heat before being expelled 
outside. The cool, fresh outside air is also passed through 
a heat exchanger, where it is pre-warmed before being 
pumped into the property.



Curved insulated wall featuring a roll of the 
insulating material

19th Century Regency Style Home 
Painswick Road, Cheltenham

Measures installed Carbon savings and potential benefits
Internal wall insulation Improved thermal comfort and heat retention

Double glazing and window shutters Elimination of unwanted draughts

Condensing boiler and heating controls Reduced energy bills

Solar photovoltaics (1.57kWp system) Lifestyle changes to benefit from free electricity and Feed in Tariff payments

Low energy and LED lighting Reduced electricity bills

What they did
With a keen interest in the environment, 
and a determination to live more frugally 
in regard to energy, the owners took on 
a number of home improvements that 
they hoped would improve the energy 
performance of their home as well as 
making it a warmer and more comfortable 
place to live.

The home & occupants
This home is a 4 bed end terrace Regency 
style house located within a conservation 
area of Cheltenham. Built in 1840 with thick 
solid brick walls, it was extended very soon 
after at the gable end to create an additional 
3 storey area with a wall that curves from the 
front to the new gable end. This wall is much 
thinner than the original walls making this 
part of the home colder than the rest of the 
house. When the current owners moved in 
they found that the house was very energy 
inefficient generally with an old heating 
system, single glazed windows and a large 
number of energy hungry halogen down 
lighters.

£828

“It is fun setting 
aims, however modest, 

and it is satisying to 
see our bills go down - 
a 30 to 40% drop from 

the estimates when 
we moved in”

NUMBER OF BEDROOMS: 4

OCCUPANTS: 2

CONSTRUCTION:

Regency solid brick construction

KEY FEATURES:

Beautiful regency style house within a 

conservation area of Cheltenham with 

innovative internal wall insulation, 

double glazing, solar PV and LED lighting

20
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“Changing the boiler and 
adding double glazing have 

made the biggest differences”



Follow us: @CheltGreenDoors

Double glazing and window shutters

This home and other case studies are available online at: cheltenhamgreendoors.org.uk  Follow us: @CheltGreenDoors

If I could offer one piece of advice
it would be... 

“If possible make any big capital 
improvements before, or soon 

after you move in, to reduce the 
disruption that work such as glazing 

and internal insulation can make.”

Low energy lighting
At the time of moving into the house there was not a single 
low energy lightbulb to be seen, even though there were 75 
50watt down lighter halogen bulbs! The owners estimated 
that the lighting costs alone would amount to over £200 a 
year. They set about replacing the bulbs with traditional low 
energy versions and replacing all the downlighters with LED 
versions that use a fraction of the energy of halogens and last 
a lot longer. Even though most of this work is now complete 
and they are using far less electricity to light their home the 
owners highlighted that ‘they only use what they need, and 
switch lights off after use!’ 

What difference has it all made?
From a starting point of having a cold, energy hungry house 
with a poor EPC rating of F, the owners have transformed the 
home, reducing energy costs and carbon emissions by up to 
a half and increasing the EPC rating to a C. This investment in 
cost of around £38,000 has provided them with a home that 
is ‘much nicer to live in’ as well as being much cheaper to run. 
There are still a few challenges, such as insulating the floor in 
the basement, but the owners now feel that they have got to 
the stage where they have done most of what they can and 
are enjoying the benefits.

Glazing solutions 
The biggest investment made by far was to replace all but 
two of the original, draughty single glazed windows. As the 
house is not ‘listed’ this was something the owners were 
able to do. A listing status on the home would have required 
inspection of plans and permission from the local authority 
before work could proceed. New individual bespoke double 
glazed units were made and fitted that were sympathetic to 
the original windows, and in keeping with the conservation 
characteristics of the area. These not only made the house 
feel warmer but also reduced noise levels from outside. 
One of the two remaining windows, which was curved and 
so difficult to replace, had thermal blinds fitted. The other 
window had shutters installed. These improvements help to 
keep the warmth in during the colder months.

Improving the heating
The old inefficient heating system was unable to heat 
the house sufficiently so a new condensing boiler with a 
programmer and thermostat was fitted alongside a wood 
burning stove sited in the main living room. Adding doors 
from the living room to the rest of the house was a huge help 
in allowing the owners to quickly heat the living room when 
necessary by keeping the doors closed, and then opening 
the doors to allow the heat to escape and heat the rest of the 
house when it became too warm!

The new boiler has ‘paid for itself’ within a few years the 
owners commented. 

The householders had three distinct reasons for considering 
the addition of solar PV panels. Not only were they hoping 
to reduce their carbon footprint, but the investment should 
also reduce their energy bills and provide them with a good 
return on their money. A 1.57kWp system was installed in 
2010 on their rear east, to south east facing roof space. With 
the benefit of a partial grant toward the cost and payments 
from the ‘Feed In Tariff’ scheme the owners are expecting a 
12% return on their investment, typically earning over £500 
a year in Feed in Tariffs and saving around £80 a year on 
their electricity bills by using the generated electricity. The 
owners also commented that cost should not be the only 
consideration when selecting your installer. They obtained 
three quotes and chose the installer they felt had the right 
knowledge and experience to best help them. 

A solid wall insulation solution
As well as being thermally poor, the curving extension wall 
is on the north facing side of the house which made this 
part of the home very cold in winter. Even with a newly, well 
insulated loft, heating system and double glazing, improving 
this area was now a priority. External insulation was not 
possible due to planning constraints and typical solid board 
internal insulation not practical due to the curving wall and 
limited room in the kitchen. 

 ‘Warm a wall’ which is a flexible, thermal and acoustic 
wall lining made from recycled polyurethane was chosen 
to insulate these north facing walls as an alternative. This 
was applied over the existing wall and then re-plastered 
and decorated. Although this was a time consuming and 
disruptive job, the rooms are ‘noticeably better’, bringing ‘big 
benefits in comfort’. 


