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Home Improvements
For Nottingham Residents

As of 2005, there were 21.804million households in England, 1.86million of which are in
the East Midlands,. Within Nottingham, there is a majority of semi-detached and
terraced housing of a variety of ages. The selection of different housing types and ages

varies between towns, reflecting its economic and cultural heritage.
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The improvements we can make to our homes have a range of prices, environmental

and economic benefits, and only some are appropriate.

A rule of thumb is that the older the property, the less fuel efficient it is to live in. This is
due to the low cost of either solid-fuels or natural gas in the past. These days are coming

to an end however, with predictions of rising fuel prices in the near future.

State of the UK Housing Stock
In 1974, only 42.5% of lofts and 2.4% of cavity walls were insulated, and only 7.8% of
homes had double glazing. By 2001, this had significantly improved to 93.5% of lofts
were insulated, 32.3% had cavity wall insulation and 74.9% had double glazing.,
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The UK must continue to reduce its domestic CO2 emissions in order to meet its targets.
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The top portion of the graph shows the energy consumption for space heating: it is
greater than cooking, hot water and appliances combined. Therefore, this is the most

important area for improvements.

Looking at cutting-edge new ‘eco
homes’ we can learn a lot about
what the future has in store. As part
of Nottingham University’s ‘Creative
Energy Homes’' project, a semi-
detached house is being built to
1930s building standards and retro-
fitted with new technologies in an

experiment to improve its fuel
efficiencys. Improvements include: PV generation, a south-facing conservatory, an
extension providing a ‘fake’ party wall, super insulation, advanced glazing, phase
change materials and rain water harvesting. Hopefully this will convert it to Code 6
Standards, i.e. zero carbon, as all new UK homes need to be by 2016.

To avoid generalised statements, the improvements you can make to your home are
described for a few select cases. The following common housing examples in
Nottingham have been taken:

- 1995 Modern Detached

- 1980 Semi-detached with Cavity Walls

- 1940 Semi-detached with Solid Walls

- Victorian Mid-Terrace with Solid Walls
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Modern Detached
Built to 1995 building standards, the

property has particularly low space
heating demands due to high levels
of insulation and boiler efficiency.
Hot water, lights and electrical
appliances make up a lot of the total
emissions. This is most commonly
found in new housing estates as part
of large-scale developments all over
the country. This medium-density
urban sprawl housing type is how

the government intends to reach its target for 3million new homes by 2020.

Age Circa 1995
Description Insulated cavity walls, 150mm-+ loft insulation, floor
insulation, u-PVC double glazing, high-efficiency gas
condensing boiler, 1 room thermostat, programmer, 100%
TRVSs, cylinder stat, gas hob and electric oven. 108sgm.
Typical Annual Energy Usage Space Heating = 8717kWh
Water Heating = 4058kWh
Cooking (Hob) = 667kWh
Cooking (Oven) = 389kWh
Lights and Appliances = 2583kWh
Typical Emissions and Rating 4153kgCO2, NHER: 8.3, SAP:82
Appropriate Improvements - 100% low energy lighting (333kWh or 173kgCO2)
- Solar water heating (2000kwWh or 388kgC0O2)
- Gas oven to replace electric (262kgC0O2)
- 2 room thermostats (556kWh or 108kgCO2)
Emissions after Improvements 3222kgC0O2, NHER:9.2, SAP:87

Notes: CO2 emissions based on electricity and gas concentrations of 0.52kgCO2/kwh and
0.194kgCO2kWh respectively.g

The energy consumption and ratings have been calculated for a typical property with 2adults and
1child, using NHER Surveyor 3 software. Pre-2001 SAP ratings out of 100.
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1980 Semi-Detached with Cavity Walls

Age

Description

Typical Annual Energy Usage

Typical Emissions and Rating

Appropriate Improvements

Emissions after Improvements

Home Improvements

These are characterised by
conventional, high density
housing estates. They typical
have a twin-wall of block work
or brick with 50mm or more of
cavity in between. External
block work is rendered. In the
mid to late 80s the cavities
were starting to be filled with
insulation. Double glazing and

full central heating is standard.

Circa 1980
Un-insulated cavity walls, 75mm loft insulation, u-PVC
double glazing, standard boiler, room thermostat, gas hob
and electric oven. 126sgm.
Space Heating = 16111kWh
Water Heating = 6528kWh
Cooking (Hob) = 667kWh
Cooking (Oven) = 389kWh
Lights and Appliances = 2861kWh
6211kgCO2, NHER:6.7 , SAP:66
- Cavity injection (2528kWh or 490kgC0O2)
- 150mm loft insulation (1167kWh or 226kgCQO2)
- New condensing boiler (4556kWh or 884kgC0O2)
- Full heating controls (2639kWh or 512kgC0O2)
- 100% low energy lighting (333kWh or 173kgCO2)
3926kgC0O2, NHER:8.9, SAP:89
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1940 Semi-Detached with Solid Walls

Age

Description

Typical Annual Energy

Usage

Typical Emissions and
Rating
Appropriate

Improvements

Emissions after

Improvements

Home Improvements

The heat loss through an un-
insulated solid wall is typically
double that of an un-insulated
cavity wall. The void provides a
break and stops thermal
bridging  (conduction). By
installing internal thermal board
dry lining this connection to the

outside is disrupted.

Circa 1940

Solid walls, 25mm loft insulation, metal-framed double glazing,
standard boiler, room thermostat, gas hob and electric oven.
126sgm.

Space Heating = 29583kWh

Water Heating = 8639kWh

Cooking (Hob) = 667kWh

Cooking (Oven) = 389kWh

Lights and Appliances = 2861kWh

9234kgCO0O2, NHER:4.5 , SAP:46
- 50mm Thermal board Dry lining (6111kWh or 1186kgC0O2)
- 150mm loft insulation (3833kWh or 744kgC0O?2)
- 100% low energy lighting (333kWh or 173kgC0O2)
- New gas condensing boiler (7056kWh or 1369kgC0O2)
- Spray foam insulated cylinder (722kWh or 140kgC0O2)
- Full heating controls (2583kWh or 501kgC0O2)

5121kgCO2, NHER:8.3, SAP:82
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Circa 1900 Mid-Terrace Solid Wall

Victorian and Edwardian terraces are probably
the most common housing type in Nottingham,
noticeable for their large bay, sash windows
that provide a lot of light into the front rooms.
They are typically thin and long, with yards out
back and basements below. Victorian-terrace
characteristics include: fan lights above the
front door, tiled porch floors and decorative
window sill supports. Solid wall construction
leads to large heating demands, which is countered somewhat by the two party walls
either side. The space heating consumption is typically around 18MWh, compared to a
modern home at 8.7MWh.

Age Circa 1900
Description Solid walls, 100mm loft insulation, 50% double glazing, standard back
boiler, gas fire in living room, gas hob and electric oven. 90sgm.
Typical Annual Space Heating = 17972kWh
Energy Usage Water Heating = 8639kWh
Cooking (Hob) = 667kWh
Cooking (Oven) = 389kWh
Lights and Appliances = 2222kWh

Typical Emissions

and Rating 6650kgCO2, NHER:4.7 , SAP:46
Appropriate - 50mm thermal board dry lining (5306kWh or 1029kgC0O2)
Improvements - 150mm+ loft insulation (639kWh or 124kgC0O2)

- Full u-PVC double glazing (1417kWh or 275kgC0O2)
- 100% low energy lighting (333kWh or 173kgCO2)
- New gas condensing boiler (4139kWh or 803kgCO2)
- Good heating controls (2556kWh or 496kgCO2)
- Spray foam insulated cylinder (778kWh or 151kgC0O2)
Emissions after
Improvements 3599kgCO2, NHER:8.8, SAP:82
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Improvement Economics

For each property, the appropriate improvements have been given an installation cost

and a typical amount of money you would save. The economics improve considerably

with rising fuel prices, as do the payback periods. Four scenarios have been calculated:

Current
Cost of Gas 3.14p/kWh
Cost of Electricity 11.95p/kWh

Modern Detached

$150/barrel
5.23p/kWh
20.91p/kWh

$200/barrel $300/barrel
6.48p/kWh  8.97p/kWh
25.64p/kWh  35.11p/kWh

Installed
Cost (£) Current
& Yearly Prices
Improvement kWh Saving | Payback
Savings (Elyr) Period
(years)
Low-Energy £22.50 £40 0.5
Lighting (x6) 333kWh
Solar Water £3000 £63 48
Heating 2000kWh
Gas Oven Replace
electric £34 -
for gas
2 Room ~£400 £17 24
Thermostats 556kWh

1980s Semi-Detached with Cavity Walls

Improvement

Cavity Wall
Injection
150mm Loft
Insulation
New
Condensing
Boiler

Full Heating
Controls
Low-Energy
Lighting (x6)

Home Improvements

Installed
Cost (£)
& Yearly
kwh
Savings

£260
2528kWh
£240
1167kWh
£1100
4556kWh

£200
2639kWh
£22.50
333kWh

$150/Barrel Oil $200/Barrel Oil
Price Price
Saving | Payback | Saving | Payback | Saving
(Elyr) Period (Elyr) Period (Elyr)
(years) (years)
£70 0.3 £85 0.25
£105 29 £130 23
£61 - £75 -
£29 14 £36 11

$150/Barrel Oil

$200/Barrel Oil

Current
Prices
Saving | Payback
(Elyr) Period

(years)
£79 3.3
£37 6.5
£143 7.7
£83 2.4
£40 0.5

Price
Saving | Payback
(Elyr) Period

(years)
£132 2
£61 3.9
£238 4.6
£138 1.4
£70 0.3
8

Price
Saving | Payback | Saving
(Elyr) Period (Elyr)
(years)

£164 1.6

£76 3.2

£295 3.7

£171 1.2

£85 0.25
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1940 Semi-Detached with Solid Walls

Improvement

50mm Dry
Lining
150mm Loft
Insulation

Low-Energy
Lighting (x6)
New
Condensing
Boiler
Spray Foam
Insulated
Cylinder
Full Heating
Controls

Installed
Cost (£)
& Yearly
kWh
Savings

£40/sgm
6111kWh
£240
3833kWh
£22.50
333kWh

£1100
7056kWh

£500
722kWh

£200
2583kWh

Current
Prices
Saving | Payback
(Elyr) Period

(years)
£192 -
£120 2

£40 0.5
£222 5

£23 21.7
£81 25

1900 Terrace with Solid Walls

Improvement

50mm Dry
Lining
150mm-+ Loft
Insulation

Upgrade from
50 to 100%
Double
Glazing
Low-Energy
Lighting (x6)
New
Condensing
Boiler

Full Heating
Controls
Spray Foam
Insulated
Cylinder

Home Improvements

Installed
Cost (£)
& Yearly
kwh
Savings

£40/sgm
5306kWh
£120
639kWh
£1000
1417kWh

£22.50
333kWh
£1100
4139kWh

£200
2556kWh
£500
778kWh

Current
Prices
Saving | Payback
(Elyr) Period

(years)
£167 -
£20 6
£44 22.7
£40 0.5
£130 8.5
£80 25
£24 21

$150/Barrel Oll

Price
Saving | Payback
(Elyr) Period

(years)
£320 -
£200 1.2

£70 0.3
£369 3
£38 13.2
£135 15

$150/Barrel Oll

Price
Saving | Payback
(Elyr) Period

(years)

£278 -
£33 3.6
£74 135
£70 0.3
£216 5.1
£134 15
£41 12.2

$200/Barrel Oil

Price
Saving | Paybac
(Elyr) Period
£396 -
£248 1
£85 0.25
£457 2.4
£47 10.6
£167 1.2

$200/Barrel Oil

Price
Saving | Paybac
(Elyr) Period
£344 -
£41 2.9
£92 10.9
£85 0.25
£268 4.1
£166 1.2
£50 10

k | Saving
(Elyr)
(years)

k | Saving
(Elyr)
(years)

July 2008

Payback
Period
(years)

Payback
Period
(years)




References
1-
http://neighbourhood.statistics.gov.uk/dissemination/LeadTableView.do?a=3&b=276829
&c=nottingham&d=13&e=7&9g=395722&i=1001x1003x1004&mM=0&r=1&s=12148394852
50&enc=1&dsFamilyld=149

2 - http://www.ukhousingreview.org.uk/ Table 17: Dwellings by Tenure in the UK by

country

3 - http://www.ukhousingreview.org.uk/ Table 30: Property Characteristics by Tenure in
GB 2003.

4 - http://projects.bre.co.uk/factfile/br457prtnew.pdf

5 - http://www.nottingham.ac.uk/sbe/creative _energy homes/eon uk home/index.html

http://www.eon-uk.com/about/2016house.aspx

6 - www.nottenergy.com

7 -
http://www.energysavingtrust.org.uk/uploads/documents/housingbuildings/CE101.GPG1
71%20-%20Domestic%20energy%20efficiency%20primer.pdf

Home Improvements 10 July 2008



