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Aerial Photograph Showing Application Site within Local Urban Street pattern. 

2.1 The site is located on New Oxford Street, in Central London and lies within the London 
Borough of Camden.

2.2 The property is located on the corner junction of Bainbridge Street, and New Oxford 
Street, with the main frontage being towards the A40 New Oxford Street. The location of the 
site in relation to the junction is shown on the aerial photograph.

2.3 The site is accessed via both New Oxford Street and Bainbridge Street.

2.4 The property is the first of a terrace. The terrace fronts New Oxford Street, and runs 
continuously to Fairgate House at Dyott Street. The properties are all constructed of a similar 
light stone, with grand arched windows. The terrace, excluding the subject site, has additional 
floors at roof level, which have been constructed from more modern building materials.

2.5 New Oxford Street has a wide range of uses, ground floor uses are predominantly retail 
creating a vibrant active frontage at this location with predominantly secondary office accom-
modation to upper levels. The adjoining terrace and immediate environment predominantly 
comprises retail and office uses. To the east of the site is Holborn and to the west lies the 
bustling Tottenham Court Road with the Dominion Theatre to the East side.

2.6 The surrounding uses are provided in a mix of traditional and contemporary properties, 
ranging from 4 storeys to the taller buildings located on the opposite side of Great Russell 
Street to 35 storeys at Centre Point, diagonally opposite the site.

2.7 The site is located in Zone 1 and provides easy access to Tottenham Court Road tube 
station, which is located approximately 110 metres west of the site, providing access to the 
Central Line and Northern Line Services connecting to West End destinations including Oxford 
Circus and Bond Street as well as the City of London. Works are currently being undertaken at 
Tottenham Court Road for the introduction of the new Crossrail service. Holborn to the east of 
the site provides good access to the Piccadilly Line.

2.8 Other public transport consists of a range of bus services which run frequently along New 
Oxford Street; the nearest bus stop is located approximately 20 metres from the site.

2.0 : Site Location
Site Description and its
Surroundings
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2.1 : Site Analysis: 

Views Onto Site From Local Enviroment. Views Out of Building and Off The Site.Traffic Flow.

Major Road

Minor Road

Mid View

Ground View

High View

Mid View

High View
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Existing Retail Frontages. Local Public Transport Routes, with Underground Station Entry Points and Bus Stops.Entry Points Into Building, From New Oxford Street and Bainbridge Street.

Building Entry 
Points

Bus Route

Underground 
Entry

Bus Stop

2.1 : Site Analysis: 
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            Photograph Locations

3.0: Site Photographs:
Location of Site Photographs

1
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3.1: Site Photographs:
Aerial View of Site Within Context

View Looking Down from Centre Point, Showing Local Context and Urban Scale of Existing and New Developments.1
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3.2: Site Photographs:
New Oxford Street Facade and Building Within Context 

   View of existing building from Tottenham Court Road and New Oxford Street junction,
   party wall and stepped height with neighbouring building visable

   View from New Oxford Street looking up, with narrow entry into Bainbridge Street.    Corner of Building Where it Turns into Bainbridge Street.2 3 4
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3.3: Site Photographs:
Bainbridge Street Facade and
Building Within Context

   View of Rear of Theatre and Bainbridge Street    Looking up to Bainbridge Street Facade.    Bainbridge Street Rear Facade.5 6 7
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3.4: Site Photographs:
New Oxford Street and Tottenham Court Road Vista 

    New Oxford Street and Tottenham Court Road Junction Vista.8
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3.5: Site Photographs:
New Oxford Street Frontage

    New Oxford Street Building Frontage.9
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4.10: Site Photographs:
Existing Internal Photographs

   View Looking Up The Existing Staircase    View of 4th Floor    View of 2nd Floor showing 3rd Floor Mezzanine Floor
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   View of 5th Floor     View of 5th Floor 

4.10: Site Photographs:
Existing Internal Photographs

   View of 6th Floor
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New Oxford Street Elevation 1993

New Oxford Street Elevation 1962

4.14: As Existing Drawings:
New Oxford Street Elevation
1962 and 1993
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5.0: Proposed Development :
Description and Floor Plans
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5.0: Proposed Development :
Description and Floor Plans

PROPOSED DESIGN CONCEPT:

Following our pre-planning application meeting (11th July 2012), the proposed extension was 
‘revisited’ and redesigned to become a ‘softer’ piece of Architecture, applying rounded cor-
ners at all edges and a clearer defined window opening strategy. We believe that this ‘revis-
ited’ design has a sense of place sitting on top of 112-116 New Oxford Street, and is piece of 
urban skyscape that will blend into the existing surrounding London fabric.

The new roof addition will be ‘blended’ into the neighbouring roof profile, by taking on board 
the same slope of the neighbouring roof (Prospect House). With an extra slope along the 
Bainbridge Road elevation, the overall form has been shaped and considered within the wider 
context of the neighbouring buildings and long sight lines from the Tottenham Court Road 
junction.

This new extension will appear to rise up from behind the existing stone facade along New 
Oxford Street and Bainbridge Road, with the sight lines form street level any view of the new 
extension will be minimal. 

The proposed cladding to our extension will also add to the Architectural ‘blending’ of this new 
piece of skyscape Architecture. Our proposed finish is a modern interpretation of traditional 
roof finishes that are generally found  within the London area. The material will be a copper 
based product, and the colour choices we are considering are Brass or gold. These colours 
and the finish will best respond to the stone of the main facade, and fade over time to become 
more muted.

This cladding proposal shall be made up of small ‘diamond’ shingles. This cladding ‘style’ will 
be best at creating the sloping sides and curves of our design proposal, and again are com-
mon within London skyline. Around the Dormer windows the same cladding finish colour will 
be used, but as a single cladding strip forming a strong clean edge to each dormer.

The existing stone parapet which forms the current roof top edge (sixth floor) will be extended 
along to the neighbouring party wall on Prospect House; this will reinforce its existing strong 
building line, which at present is broken by the existing sloping roof structure.

EXISTING BUILDING CONDITION:

The existing building currently includes retail (Starbucks shop) at the ground and first floors 
with staff areas within the basement and vacant secondary office accommodation in the floors 
above (2 - 6). This office space is generally of poor quality and inefficient in terms of layout.

The site is located on the border of the quieter residential area of Bloomsbury and the much 
livelier areas of Soho and Covent Garden. It is therefore considered that the site would be 
entirely appropriate for either residential use or potentially serviced apartments.

The building is sited on a prominent corner of New Oxford Street, this provides great views 
out onto the junction of Tottenham Court and Oxford Street, this area is currently under going 
redevelopment with Tottenham Court Road tubestation having the new crossrail extension 
added and new buildings and plaza at street level.

Given the neighbouring building heights and precedent extensions including the rest of the 
adjoining terrace (Prospect House), there appears to be scope for additional height, subject 
to appropriate design. Any roof top feature will be prominent when viewed from the end of Tot-
tenham Court road junction and Earnshaw Street which joins new Oxford Street opposite the 
Site. The views down from Centre Point Tower are important, the shape of this extension and 
its materials will be key to making it a ‘small jewel’ within the city.

Potential extension designs can be informed by adjacent Architectural drivers (neighbouring 
roof shapes and recent roof top extensions). Sunlight/daylight and Rights to Light issues may 
also play a part in the massing of any extension. 

The materials could be of a traditional ‘roof’ material metal cladding (of various colour tones), 
or have elements of stone where it would tie into the existing facade. Using glass or other 
more reflective materials would enhance the design and add to the potential ‘jewel’ quality.

The rear facade (Bainbridge Street) is currently of a simple red brick material with simple 
punched windows, this will remain mostly untouched apart from where new windows will be 
required for the proposed design.
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5.1: Proposed Development :
Site Location Plan @ 1:1250 
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5.2: Proposed Development :
Site Block Plan @ 1:200 
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5.3: Proposed Development :
Ground Floor @ 1:1000
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5.4: Proposed Development :
First Floor @ 1:1000
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Apartment 02 (GIA)
Number Area Name

Apartment 02 7.25 m² Bathroom
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Apartment 02 11.22 m² Kitchen
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78.37 m²

5.5: Proposed Development :
Second Floor @ 1:1000
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Apartment 01 (GIA)
Number Area Name

Apartment 01 8.88 m² Bathroom
Apartment 01 32.00 m² Bedroom
Apartment 01 6.80 m² Dining Room
Apartment 01 7.78 m² Kitchen
Apartment 01 11.82 m² Living Area
Apartment 01 12.62 m² Stairs & Circulation
Apartment 01 4.99 m² Storage
Apartment 01 3.05 m² Wardrobe

87.93 m²

5.6: Proposed Development :
Third Floor @ 1:1000
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A00 14/12/12 Issue For Information RC           JR
A01 20/12/12 Issue For Planning RC           JR
A02 05/08/13 Revision For Planning RC           JR
A03 06/09/13 Revision For Planning RC           JD
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Apartment 03 (GIA)
Number Area Name

Apartment 03 9.09 m² Bathroom
Apartment 03 20.67 m² Bedroom 01
Apartment 03 13.69 m² Bedroom 02
Apartment 03 17.65 m² Bedroom 03
Apartment 03 10.13 m² Dining Area
Apartment 03 5.98 m² En Suite 01
Apartment 03 9.51 m² Hall
Apartment 03 10.53 m² Kitchen
Apartment 03 17.32 m² Living Area
Apartment 03 3.05 m² Study

117.61 m²

5.7: Proposed Development :
Fourth Floor @ 1:1000
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Apartment 04 (GIA)
Number Area Name

Apartment 04 10.54 m² Bathroom
Apartment 04 19.26 m² Bedroom 01
Apartment 04 13.70 m² Bedroom 02
Apartment 04 13.57 m² Bedroom 03
Apartment 04 8.88 m² Dining Area
Apartment 04 5.98 m² En Suite 01
Apartment 04 10.00 m² Hall
Apartment 04 10.21 m² Kitchen
Apartment 04 22.74 m² Living Area
Apartment 04 1.62 m² Storage
Apartment 04 3.06 m² Study

119.53 m²

5.8: Proposed Development :
Fifth Floor @ 1:1000
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Apartment 05 (GIA)
Number Area Name

Apartment 05 7.82 m² Bathroom
Apartment 05 19.68 m² Bedroom 01
Apartment 05 21.31 m² Bedroom 02
Apartment 05 8.70 m² Dining Area
Apartment 05 6.37 m² En Suite 01
Apartment 05 15.20 m² Hall
Apartment 05 12.21 m² Kitchen
Apartment 05 25.54 m² Living Area
Apartment 05 5.40 m² Store

122.24 m²

5.9: Proposed Development :
Sixth Floor @ 1:1000
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Apartment 06 8.79 m² Bathroom
Apartment 06 24.61 m² Bedroom 01
Apartment 06 14.73 m² Bedroom 02
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5.10: Proposed Development :
Seventh Floor @ 1:1000
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5.11: Proposed Development :
Roof Plan @ 1:1000
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5.13: Proposed Development :
Basement Plan @ 1:1000
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5.14: Proposed Development :
Proposed Area Schedule
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Area Schedule
PROPOSED

Apartment 01
GA Level 03 Apartment 01 8.88 m² Bathroom
GA Level 03 Apartment 01 32.00 m² Bedroom
GA Level 03 Apartment 01 3.89 m² Storage
GA Level 02 Apartment 01 7.78 m² Kitchen
GA Level 02 Apartment 01 11.82 m² Living Area
GA Level 02 Apartment 01 6.80 m² Dining Room
GA Level 02 Apartment 01 12.62 m² Stairs & Circulation
GA Level 03 Apartment 01 3.05 m² Wardrobe
GA Level 03 Apartment 01 1.10 m² Storage

87.93 m²

Apartment 02
GA Level 02 Apartment 02 11.22 m² Kitchen
GA Level 02 Apartment 02 7.25 m² Bathroom
GA Level 02 Apartment 02 13.35 m² Bedroom 01
GA Level 02 Apartment 02 4.89 m² Hall
GA Level 02 Apartment 02 15.19 m² Bedroom 02
GA Level 02 Apartment 02 18.10 m² Living Area
GA Level 02 Apartment 02 8.37 m² Dining Area

78.37 m²

Apartment 03
GA Level 04 Apartment 03 5.98 m² En Suite 01
GA Level 04 Apartment 03 20.67 m² Bedroom 01
GA Level 04 Apartment 03 17.65 m² Bedroom 03
GA Level 04 Apartment 03 9.09 m² Bathroom
GA Level 04 Apartment 03 17.32 m² Living Area
GA Level 04 Apartment 03 10.53 m² Kitchen
GA Level 04 Apartment 03 13.69 m² Bedroom 02
GA Level 04 Apartment 03 9.51 m² Hall
GA Level 04 Apartment 03 10.13 m² Dining Area
GA Level 04 Apartment 03 3.05 m² Study

117.61 m²

Apartment 04
GA Level 05 Apartment 04 10.00 m² Hall
GA Level 05 Apartment 04 13.70 m² Bedroom 02
GA Level 05 Apartment 04 10.54 m² Bathroom
GA Level 05 Apartment 04 5.98 m² En Suite 01
GA Level 05 Apartment 04 19.26 m² Bedroom 01
GA Level 05 Apartment 04 13.57 m² Bedroom 03
GA Level 05 Apartment 04 22.74 m² Living Area
GA Level 05 Apartment 04 10.21 m² Kitchen
GA Level 05 Apartment 04 8.88 m² Dining Area
GA Level 05 Apartment 04 3.06 m² Study
GA Level 05 Apartment 04 1.62 m² Storage

119.53 m²

Apartment 05
GA Level 06 Apartment 05 21.31 m² Bedroom 02
GA Level 06 Apartment 05 7.82 m² Bathroom
GA Level 06 Apartment 05 19.68 m² Bedroom 01
GA Level 06 Apartment 05 25.54 m² Living Area
GA Level 06 Apartment 05 6.37 m² En Suite 01
GA Level 06 Apartment 05 12.21 m² Kitchen
GA Level 06 Apartment 05 5.40 m² Store
GA Level 06 Apartment 05 8.70 m² Dining Area
GA Level 06 Apartment 05 15.20 m² Hall

122.24 m²

Apartment 06
GA Level 07 Apartment 06 24.61 m² Bedroom 01
GA Level 07 Apartment 06 6.75 m² Hall
GA Level 07 Apartment 06 14.73 m² Bedroom 02
GA Level 07 Apartment 06 8.79 m² Bathroom
GA Level 07 Apartment 06 34.32 m² Living Area
GA Level 07 Apartment 06 11.75 m² Kitchen
GA Level 07 Apartment 06 5.91 m² En Suite 01

106.86 m²

Lobby
GA Level 00 Lobby 8.57 m² Inner
GA Level 00 Lobby 6.81 m² Outer

15.38 m²

Rev Date Description    By       Chk'd

A00 14/12/12 Issue For Information RC           JR
A01 20/12/12 Issue For Planning RC           JR
A02 05/08/13 Revision For Planning RC           JR
A03 06/09/13 Revision For Planning RC           JD

Area Schedule (Gross Building)
Level Area

GA Level B1 37.61 m²
GA Level 00 44.45 m²
GA Level 01 23.81 m²
GA Level 02 174.74 m²
GA Level 03 80.04 m²
GA Level 04 174.65 m²
GA Level 05 174.65 m²
GA Level 06 174.63 m²
GA Level 07 148.42 m²
GA Level 08 125.00 m²

1157.99 m² Benoy
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Area Schedule
PROPOSED

Apartment 01
GA Level 03 Apartment 01 8.88 m² Bathroom
GA Level 03 Apartment 01 32.00 m² Bedroom
GA Level 03 Apartment 01 3.89 m² Storage
GA Level 02 Apartment 01 7.78 m² Kitchen
GA Level 02 Apartment 01 11.82 m² Living Area
GA Level 02 Apartment 01 6.80 m² Dining Room
GA Level 02 Apartment 01 12.62 m² Stairs & Circulation
GA Level 03 Apartment 01 3.05 m² Wardrobe
GA Level 03 Apartment 01 1.10 m² Storage

87.93 m²

Apartment 02
GA Level 02 Apartment 02 11.22 m² Kitchen
GA Level 02 Apartment 02 7.25 m² Bathroom
GA Level 02 Apartment 02 13.35 m² Bedroom 01
GA Level 02 Apartment 02 4.89 m² Hall
GA Level 02 Apartment 02 15.19 m² Bedroom 02
GA Level 02 Apartment 02 18.10 m² Living Area
GA Level 02 Apartment 02 8.37 m² Dining Area

78.37 m²

Apartment 03
GA Level 04 Apartment 03 5.98 m² En Suite 01
GA Level 04 Apartment 03 20.67 m² Bedroom 01
GA Level 04 Apartment 03 17.65 m² Bedroom 03
GA Level 04 Apartment 03 9.09 m² Bathroom
GA Level 04 Apartment 03 17.32 m² Living Area
GA Level 04 Apartment 03 10.53 m² Kitchen
GA Level 04 Apartment 03 13.69 m² Bedroom 02
GA Level 04 Apartment 03 9.51 m² Hall
GA Level 04 Apartment 03 10.13 m² Dining Area
GA Level 04 Apartment 03 3.05 m² Study

117.61 m²

Apartment 04
GA Level 05 Apartment 04 10.00 m² Hall
GA Level 05 Apartment 04 13.70 m² Bedroom 02
GA Level 05 Apartment 04 10.54 m² Bathroom
GA Level 05 Apartment 04 5.98 m² En Suite 01
GA Level 05 Apartment 04 19.26 m² Bedroom 01
GA Level 05 Apartment 04 13.57 m² Bedroom 03
GA Level 05 Apartment 04 22.74 m² Living Area
GA Level 05 Apartment 04 10.21 m² Kitchen
GA Level 05 Apartment 04 8.88 m² Dining Area
GA Level 05 Apartment 04 3.06 m² Study
GA Level 05 Apartment 04 1.62 m² Storage

119.53 m²

Apartment 05
GA Level 06 Apartment 05 21.31 m² Bedroom 02
GA Level 06 Apartment 05 7.82 m² Bathroom
GA Level 06 Apartment 05 19.68 m² Bedroom 01
GA Level 06 Apartment 05 25.54 m² Living Area
GA Level 06 Apartment 05 6.37 m² En Suite 01
GA Level 06 Apartment 05 12.21 m² Kitchen
GA Level 06 Apartment 05 5.40 m² Store
GA Level 06 Apartment 05 8.70 m² Dining Area
GA Level 06 Apartment 05 15.20 m² Hall

122.24 m²

Apartment 06
GA Level 07 Apartment 06 24.61 m² Bedroom 01
GA Level 07 Apartment 06 6.75 m² Hall
GA Level 07 Apartment 06 14.73 m² Bedroom 02
GA Level 07 Apartment 06 8.79 m² Bathroom
GA Level 07 Apartment 06 34.32 m² Living Area
GA Level 07 Apartment 06 11.75 m² Kitchen
GA Level 07 Apartment 06 5.91 m² En Suite 01

106.86 m²

Lobby
GA Level 00 Lobby 8.57 m² Inner
GA Level 00 Lobby 6.81 m² Outer

15.38 m²

Rev Date Description    By       Chk'd

A00 14/12/12 Issue For Information RC           JR
A01 20/12/12 Issue For Planning RC           JR
A02 05/08/13 Revision For Planning RC           JR
A03 06/09/13 Revision For Planning RC           JD

Area Schedule (Gross Building)
Level Area

GA Level B1 37.61 m²
GA Level 00 44.45 m²
GA Level 01 23.81 m²
GA Level 02 174.74 m²
GA Level 03 80.04 m²
GA Level 04 174.65 m²
GA Level 05 174.65 m²
GA Level 06 174.63 m²
GA Level 07 148.42 m²
GA Level 08 125.00 m²

1157.99 m²
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L4265

PLANNING

(01)0001MA

Area Schedule
PROPOSED

Apartment 01
GA Level 03 Apartment 01 8.88 m² Bathroom
GA Level 03 Apartment 01 32.00 m² Bedroom
GA Level 03 Apartment 01 3.89 m² Storage
GA Level 02 Apartment 01 7.78 m² Kitchen
GA Level 02 Apartment 01 11.82 m² Living Area
GA Level 02 Apartment 01 6.80 m² Dining Room
GA Level 02 Apartment 01 12.62 m² Stairs & Circulation
GA Level 03 Apartment 01 3.05 m² Wardrobe
GA Level 03 Apartment 01 1.10 m² Storage

87.93 m²

Apartment 02
GA Level 02 Apartment 02 11.22 m² Kitchen
GA Level 02 Apartment 02 7.25 m² Bathroom
GA Level 02 Apartment 02 13.35 m² Bedroom 01
GA Level 02 Apartment 02 4.89 m² Hall
GA Level 02 Apartment 02 15.19 m² Bedroom 02
GA Level 02 Apartment 02 18.10 m² Living Area
GA Level 02 Apartment 02 8.37 m² Dining Area

78.37 m²

Apartment 03
GA Level 04 Apartment 03 5.98 m² En Suite 01
GA Level 04 Apartment 03 20.67 m² Bedroom 01
GA Level 04 Apartment 03 17.65 m² Bedroom 03
GA Level 04 Apartment 03 9.09 m² Bathroom
GA Level 04 Apartment 03 17.32 m² Living Area
GA Level 04 Apartment 03 10.53 m² Kitchen
GA Level 04 Apartment 03 13.69 m² Bedroom 02
GA Level 04 Apartment 03 9.51 m² Hall
GA Level 04 Apartment 03 10.13 m² Dining Area
GA Level 04 Apartment 03 3.05 m² Study

117.61 m²

Apartment 04
GA Level 05 Apartment 04 10.00 m² Hall
GA Level 05 Apartment 04 13.70 m² Bedroom 02
GA Level 05 Apartment 04 10.54 m² Bathroom
GA Level 05 Apartment 04 5.98 m² En Suite 01
GA Level 05 Apartment 04 19.26 m² Bedroom 01
GA Level 05 Apartment 04 13.57 m² Bedroom 03
GA Level 05 Apartment 04 22.74 m² Living Area
GA Level 05 Apartment 04 10.21 m² Kitchen
GA Level 05 Apartment 04 8.88 m² Dining Area
GA Level 05 Apartment 04 3.06 m² Study
GA Level 05 Apartment 04 1.62 m² Storage

119.53 m²

Apartment 05
GA Level 06 Apartment 05 21.31 m² Bedroom 02
GA Level 06 Apartment 05 7.82 m² Bathroom
GA Level 06 Apartment 05 19.68 m² Bedroom 01
GA Level 06 Apartment 05 25.54 m² Living Area
GA Level 06 Apartment 05 6.37 m² En Suite 01
GA Level 06 Apartment 05 12.21 m² Kitchen
GA Level 06 Apartment 05 5.40 m² Store
GA Level 06 Apartment 05 8.70 m² Dining Area
GA Level 06 Apartment 05 15.20 m² Hall

122.24 m²

Apartment 06
GA Level 07 Apartment 06 24.61 m² Bedroom 01
GA Level 07 Apartment 06 6.75 m² Hall
GA Level 07 Apartment 06 14.73 m² Bedroom 02
GA Level 07 Apartment 06 8.79 m² Bathroom
GA Level 07 Apartment 06 34.32 m² Living Area
GA Level 07 Apartment 06 11.75 m² Kitchen
GA Level 07 Apartment 06 5.91 m² En Suite 01

106.86 m²

Lobby
GA Level 00 Lobby 8.57 m² Inner
GA Level 00 Lobby 6.81 m² Outer

15.38 m²

Rev Date Description    By       Chk'd

A00 14/12/12 Issue For Information RC           JR
A01 20/12/12 Issue For Planning RC           JR
A02 05/08/13 Revision For Planning RC           JR
A03 06/09/13 Revision For Planning RC           JD

Area Schedule (Gross Building)
Level Area

GA Level B1 37.61 m²
GA Level 00 44.45 m²
GA Level 01 23.81 m²
GA Level 02 174.74 m²
GA Level 03 80.04 m²
GA Level 04 174.65 m²
GA Level 05 174.65 m²
GA Level 06 174.63 m²
GA Level 07 148.42 m²
GA Level 08 125.00 m²

1157.99 m²
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NEW OXFORD STREET
BAINBRIDGE STREET

NEW ROOF EXTENSION, SET BACK FROM THE
MAIN EXISTING FACADE. CLAD IN METAL PANELS
IN A 'DIAMOND' SHINGLE PATTERN. BRASS/GOLD
FINISH AND COLOUR TO MAIN EXTENSION BODY
SUBJECT TO APPROVAL

NEW WALL TO REINSTATE EXTERNAL FACADE,
WITH STONE CLADDING TO MATCH EXISTING
FACADE. NEW WINDOW TO THIS FACADE TO
ALIGN WITH EXISTING WINDOWS BELOW

ALL EXISTING WINDOWS TO BE REFURBISHED

NEW DOOR TO  MAIN PROPOSED
RESIDENTIAL ENTRY

EXISTING STARBUCKS SHOPFRONT

NEW DORMER WINDOWS TO EXTENSION WITH
THICK WINDOW FRAME MADE OUT OF
MATCHING CLADDING MATERIAL AND COLOUR

NEW OXFORD STREET

112 - 116 NEW OXFORD STREETDOROTHY PERKINS PROSPECT HOUSE
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(21)AA01MA

Elevation AA - South
PROPOSED

 1 : 100 @ A1 1 : 100(32)1001
GA South Elevation1

0 5m 10 m

Rev Date Description    By       Chk'd

A00 14/12/12 Issue For Information RC           JR
A01 20/12/12 Issue For Planning RC           JR
A02 03/04/13 Revision For Planning RC           JR
A03 05/08/13 Revision For Planning RC           JR
A04 06/09/13 Revision For Planning RC           JD

5.15: Proposed Development :
New Oxford Street Elevation
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5.16: Proposed Development :
Bainbridge Street Elevation
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NEW ROOF EXTENSION, SET BACK FROM THE MAIN
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 1 : 100
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5.17: Proposed Development :
Bainbridge Street Elevation
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Window Sill Heights (South)

As indicated

Rev Date Description    By       Chk'd

A00 06/09/13 Revision For Planning RC           JR

 1 : 100(32)1001
Key Sil Elevation - South1

 1 : 50(20)1001

Window - Apartment 01a2
 1 : 50(20)1001

Window - Apartment 01b3
 1 : 50(20)1001

Window - Apartment 024

 1 : 50(20)3001
Window - Apartment 03a5

 1 : 50(20)3001

Window - Apartment 03b6
 1 : 50(20)5001

Window - Apartment 04a7

 1 : 50(20)5001
Window - Apartment 04b8

 1 : 50(20)6001
Window - Apartment 059

 1 : 50(20)7001
Window - Apartment 0610

5.18: Proposed Development :
Window Sill Heights
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5.18: Proposed Development :
Coloured Elevations;
New Oxford Street
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5.19: Proposed Development :
Coloured Elevation; Bainbridge 
Street
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5.20: Proposed Development :
Coloured Elevation;
Bainbridge Street
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5.21: Proposed Development :
Short Cross Section
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A00 14/12/12 Issue For Information RC           JR
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 1 : 100(20)0001
Section AA1

5.22: Proposed Development :
Long Cross Section
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6.0: Proposed Development :
Photomontage Within Context
View From Tottenham Court Road
Junction
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6.0: Proposed Development :
Photomontage Within Context
View From New Oxford Street
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7.0: Supporting Statements:

In addition to the provision of the planning and regeneration benefits which are intrinsic to the 
proposed scheme, it is anticipated that an appropriate package of Section 106 contributions 
will be negotiated and agreed with London Borough of Camden in due course in accordance 
with the test set out in the Community Infrastructure Regulations 2010. 

It is anticipated that planning obligations could include the following areas:

•	 Affordable	Housing	

•	 Education	

•	 Public	Open	Space	

•	 Transport

•	 CIL	(	Community	Infrastructure	levy	)

As part of the Planning Submission we are aware that a series of statements and reports have 
been requested by the camden Council which are listed below:

•	 Marketing	

•	 local	procurement	and	Local	Employment

•	 Listed	Building	/	Conservation	Area	Appraisal

•	 Affordable	Housing	

•	 Secure	By	Design

•	 Accessibility	Statement

•	 Life	Time	Homes

•	 Service	management	Plan

•	 Construction	Management	Plan
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7.1: Supporting Statements :
Marketing Report

Report relating to 

112-116 New Oxford Street, W1 
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1. Introduction and location 

For research reporting purposes the subject property is classed as Grade B office space due to the 
fact that it has not undergone any significant refurbishment/development works in the last five-years 
and due to its configuration and size of floor plates. 
 
The subject property lies on the southern edge of the Camden borough close to the boundary with the 
City of Westminster.  Its location aligns it more closely with characteristics of the West End office 
market as opposed to Camden, in terms of supply and demand trends.  The majority of office stock in 
Camden falls within the Savills research boundary of the Noho submarket.  Noho runs from Woburn 
Place/Southampton Row to Portland Place, and is bounded to the north and south by Euston Road 
and Oxford Street respectively.   
 
For clarity, analysis of the supply and demand trends for the purposes of this report will be based on 
the Noho submarket. 
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7.1: Supporting Statements:
Marketing Report
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2. Market Commentary 

2.1 Supply 

The Noho submarket is the West End’s largest submarket with an office stock figure of approximately 
13m sq ft, this is 11% of the West End’s total office stock. 
 
We estimate there is 592,000 sq ft of available space in the submarket, this equates to a vacancy rate 
of 5%, this is above the overall vacancy rate of the wider West End which currently stands at 3.8%.   
 
58% of space is of Grade A quality, this is just under 343,000 sq ft of available Grade A space.  The 
recent rise in Grade A space in Noho is the result of 90,000 sq ft of developments completing in Noho 
and entering the supply figures this year.  42% of all space available in Noho is of Grade B quality, 
this is 250,000 sq ft of available Grade B space.   
 
Our supply data estimates that office property in Noho has been vacant on average around 1.3 years.  
When analysing the amount of time Grade A and Grade B quality space has been available, the 
difference is significant, on average Grade A space has been vacant for 0.7 years whilst Grade B 
space on average is available for 1.7 years.  
 
Figure 1 shows the percentage breakdown of available office property in Noho.  100% of all office 
space available more than two years in the submarket is of Grade B quality, putting this in to context 
this equates to149,000 sq ft of Grade B office space being vacant for more than two years.   
 
 
Figure 2.1 Years vacant by grade 
 

 
 
An important factor to take in to consideration when assessing the potential impact of a loss in office 
space is to look at the ‘years of supply’ in the area.  In the national market place two years of supply 
suggests an average level of supply.  
 
Across all grades of office space in Noho, years of supply stands at 1 year, suggesting that the 
market is under supplied, however this is more or less in-line with the wider West End market.  11 out 
of 12 submarkets in the West End are currently under supplied in terms of years of supply.   
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2.2 Development 

After four years of restricted levels of development activity in the West End, 2013 will see a return to 
average levels of development activity reaching 1.8m sq ft. 
 
In Noho, development activity has also picked up with approximately 678,000 sq ft of developments 
and extensive refurbishments to enter the supply figures over the next two years (2013-14).  The 
average level of completions seen per annum in Noho is 290,000 sq ft, in 2013 220,200 sq ft will be 
complete, down on the average.  2014 however, will see a return to above average levels of 
completions at 457,500 sq ft. 
 
Figure 2 shows a list of developments that are due for completion in the Noho submarket over the 
next two years (2013-14). 
 
Figure 2.2 Development pipeline in Noho 

 
 
Although not in the immediate vicinity of the subject property the regeneration of King’s Cross will play 
in important part in shaping the future of the wider Camden office market.  The site spans 67 acres 
and over the next 10 years, 50 buildings totalling 8m sq ft, 20 new streets and 10 new public spaces 
will be created.  3.4m sq ft office space will be delivered, up to 2,000 homes and serviced apartments, 
500,000 sq ft of retail, up to 300 hotel bedrooms and 650 student units. 
 
Focussing on the office element, 3.4m sq ft of office space in some 23 buildings will be built.  A 
number of these buildings are already designed and some have consented planning.  184,000 sq ft in 
two buildings is being speculatively built at the scheme, 57,000 sq ft at 1 Pancras Square will be 
delivered in Q3 2013 and 127,000 sq ft at 2 Pancras Square will be delivered in Q2 2014. 568,000 sq 
ft has already been pre-let at the scheme, including BNP Paribas taking 350,000 sq ft in 2010, in 2011 
Camden Council took 150,000 sq ft, Hoare Lea took 22,000 sq ft and Argent took 9,000 sq ft. 
 
 

 

 

 

 

 

Building STREET PC TYPE SPECULATIVE Timing STATUS

St George's Court, 2-12 Bloomsbury Way / 2-28 New Oxford St WC1 refurb 152,239 Q3 2013 U/C

2 Stephen Street, W1 W1 refurb 68,000 Q3 2013 U/C

Walmar House, 288/300 Regent street w1 refurb 40,000 Q1 2014 U/C

1 Mabledon Place WC1 dev 87,500 Q1 2014 PPG

Fitzroy Place Mortimer Street W1 dev 260,000 Q4 2014 APP

Regent House Edgware Road/George St W1 dev 50,000 Q4 2014 site

61-63 Tottenham Court Road W1 dev 20,000 Q4 2014 PPG

West End Delivery Office Newman Street/Rathbone place W1 dev 230,000 Unknown SITE

Euston Station NW1 dev 150,000 Unknown APP
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2.3 Take-up 

Take-up in 2011 reached 731,500 sq ft, this is up on the 10-year average of 600,000 sq ft.  As the 
graph below demonstrates there has been a bias towards Grade A quality space in recent years in 
the Noho market.  Over a five-year period (2007-11) 56% of space taken has been of Grade A quality.  
63% of space taken in 2011 was of the best quality.  
 
Figure 2.3 Take-up in Noho 

 

*As at end Sept 12 
 

As at end September 2012 take-up has reached 583,000 sq ft, this was boosted by two large deals of 
97,000 sq ft at Greater London House to Asos and 44,000 sq ft at Oxford House, 76 Oxford Street to 
Publicis.   Both deals were Grade B lettings, thus skewing Grade A office take-up in 2012 to be just 
45%, down on the average of 56%.  With just under 120,000 sq ft of space under offer in Noho, we 
estimate take-up levels to come in at average levels.   
 
The structure of office demand in Noho mirrors that of the West End as a whole, with no dependency 
on any one business sector.  The most dominant business sector over the period of 2007-2011 has 
been the Creative sector, taking a 21% share.  The Professional and Public Services sector take the 
next largest shares with 14% and 16% respectively.   
 
Going forward, the Public Sector’s share of take-up in this market is likely to decline as the 
Government Property Unit (GPU) seeks to rationalise its central London office property needs.  
According to figures from the GPU, the government occupies 10m sq ft offices in central London, 57% 
of which is leasehold.  The GPU’s aspiration is to reduce occupancy by 45-50% over the next decade.  
Furthermore, over the next three years (2012-14), Oxford Economics forecasts Public sector 
employment to fall by 3.3% in Westminster and 3.1% in Camden. These factors are likely to result in a 
rise of tenant returns from this sector of Grade B quality office space back in to the market. 
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7.1: Supporting Statements :
Marketing Report

 

 

 

 

____________________________________________________________________________________________________ 

Savills Commercial Ltd – October 2012  6 

 

3. Summary 
• There is a substantial amount of long term vacant (more than 2 years) Grade B office floor 

space available in Noho, approximately 149,000 sq ft. 

• Development pipeline in Noho is returning to average levels, we estimate 678,000 sq ft of 
developments to enter the supply figures over the next two years (2013-14).  This will help up 
soak up average levels of demand expected over the next three years.  

• The biggest take-up of new space by tenants is of Grade A floorspace (on average). 

• There is a significant amount of new Grade A floor space at Kings Cross. 

• The strategic relocation of Government Departments to outside of London will increase supply 
and vacancy levels. 

 

  

 

 

 

 

____________________________________________________________________________________________________ 

Savills Commercial Ltd – October 2012  7 

 

Important Note 

Finally, in accordance with our normal practice, we would state that this report is for general 
informative purposes only and does not constitute a formal valuation, appraisal or recommendation.  It 
is only for the use of the persons to whom it is addressed and no responsibility can be accepted to 
any third party for the whole or any part of its contents.  It may not be published, reproduced or 
quoted in part or in whole, nor may it be used as a basis for any contract, prospectus, agreement or 
other document without prior consent, which will not be unreasonably withheld. 

As is customary with such reports, our findings should be regarded as valid for a limited period of time 
and should be subject to examination at regular intervals. 

Whilst every effort has been made to ensure that the data contained in it is correct, no responsibility 
can be taken for omissions or erroneous data provided by a third party or due to information being 
unavailable or inaccessible during the research period.  The estimates and conclusions contained in 
this report have been conscientiously prepared in the light of our experience in the property market 
and information that we were able to collect, but their accuracy is in no way guaranteed. 
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7.2: Supporting Statements:
Local Procurement and
Local Employment

7.3: Supporting Statements :
Affordable Housing / Viability 

The proposed development at 112-116 New Oxford Street is for residential use. With this use 
there is no perceived local or long term employment associated with our Planning Application.

 

Naturally, there is some potential employment in terms of ‘types’ of services the apartments 
could generate, (EG Cleaning, Laundry etc).

Potentially there could be a requirement for an inhouse secure/commissionaire ‘role’ but this 
would need to be discussed at length with the developer and form part of a service plan for 
the residential development long term.

During the construction phase, it is likely that the contractor would be using local tradesman, 
or subcontractors. Any materials being used for the construction would be sourced locally 
through building suppliers.

All sub-consultants on the client side are likely to be London based.

The proposed development at 112-116 New oxford Street will have 8 new apartments within it.

The building Gross External Area (GEA) is 1157.99 sq m (gross) including the proposed 
extension.

The requirement for affordable housing does not therefore apply as the development does 
not:-

•	 Provide	an	additional	1,000	sq	m.	or	more	(gross)	of	housing	in	use	class	C3	or	C4,	or

•	 Provide	an	addition	of	200	sq	m	or	more	(gross)	of	non-residential	floor	space.

•	 Involves	the	loss	of	affordable	housing	floor	space.

•	 Provide	10	apartments.

The apartments type breakdown is as follows numbers are 4, 3 bedroom apartments and 1, 1 
bedroom sudio apartment, and 2, 2 bedroom apartment.

This provides us with 57.1% 3 bedroom apartments which meets the Councils requirements 
for a mix of greater than 28.5% of 2 bedroom apartments, 14.2% of 1 bedroom apartments.

Whilst the proposals are to a high standard and will provide well designed accommodation 
that meets the needs of a range of occupiers it is not practical to include affordable housing 
within this development which is relatively small and primarily market housing.
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7.4: Supporting Statements :
Conservation Area Appraisal
Design Statement

The Design Team, have had consultations with Camden Council Planning Officers and The 
Principal Planner (Conservation and Design). The design proposal was explained to both 
Camden Council officers along with the aid explanatory visuals.

After these meetings our design booklet was sent to local conservation area bodies, Covent 
Garden Community Association and The Bloomsbury Association for their review. (The re-
sponses received by the Design Team from these organisations are on the facing page). The 
Design Team have taken note of the comments made, and have responded by amending their 
original design to aline itself with certain concerns raised.

The building is not listed, however it is considered to make a positive contribution to the char-
acter and appearance of the conservation area. The Design Team has, from the out set being 
aware of the local significance of the 112-116 New Office Street location. Not just in terms of 
its strong presence from the corner of Oxford Street and Tottenham Court Road, but also with 
its facade forming the ‘end piece’ to Prospect House. 

The proposed extension has not been conceived or designed as a dominant piece of ar-
chitecture, but as a modest ‘addition’ which is read as part of the Cities ‘Skyscape’. Its form 
responds to the floor plan of the main building below. The extension also sits back from the 
New Oxford Street facade edge, and the facade turning the corner onto Bainbridge Street. But 
it sits flush with the main rear Bainsbridge facade. All new window openings within the exten-
sion have been designed as ‘Dormer’ types, which is in keeping with the wider architectural 
context.

The proposed materials for the new extension will be metal panels, in the form of ‘Diamond’ 
shingles. The colour will be a Brass/Gold colour, which over time will mute to give a softer 
colour. The Dormer windows within the new extension will also be of the same material finish 
and will give a strong ‘frame’ to the new windows. The new portion of stone which will form the 
completed Sixth floor level shall mater the main facade. 

The main facade to new oxford Street will not be altered externally, all existing windows will 
be maintained and refurbished. The Bainsbridge Street rear facade will have new windows 
inserted into it, but these will follow (where possible) the current fenestration rhythm. The exist-
ing windows both on the front and rear facades will be refurbished during the construction.

Demolition of some ‘parts’ of the existing building will be necessary to complete the proposed 
redevelopment, the Design Team have limited the extent of any demolition work, the main 
area where this takes place will be at roof level. The proposed demolition will allow for the new 
extension to take place. To make the apartments work on certain floors, new window open-
ings will needed these will be cut into the existing rear brickwork facade. Any work carried out 
will be made good and repaired with matching materials. (Please refer back to section 3.0 As 
Existing drawings to see the extent of the proposed demolition work).
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7.5: Supporting Statements :
Conservation Area Appraisal
Comments On Proposed Design

RECEIVED 16th SEPTEMBER 2012

Thank you for getting in touch with us prior to the application being submitted. You have 
asked for our initial comments and these follow.

1. In terms of use, whilst residential is the obvious choice for this and other low grade office 
buildings in the area, we would be nervous about serviced apartments or any other form of 
short-term rental. However, we would like to see the case for this change clearly set out and 
consideration given to the points we make below.

2. Under current policy, affordable housing provision will need to be addressed. Your client will 
not wish to provide it on site and the Council will probably settle for a financial contribution. 
We feel that off-site local provision is becoming an increasingly attractive proposition through 
change of use and refurbishment of low grade office buildings elsewhere in established resi-
dential ‘quarters’ such as Bloomsbury Village, Covent Garden and Soho. We will be looking to 
promote this as a solution as we have done for the adjacent change of use of Centre Point to 
residential. This, in itself, has proved controversial and there would seem to be an intriguing 
possibility for your client to enter into some sort of agreement with Almacantar whereby the 
affordable housing generated by Centre Point might itself be provided in 112-116 New Oxford 
Street.

3. An issue that is starting to concern many is loss of this type of office  accommodation 
which is driving many smaller businesses out of the area so a change of use to residential is 
not such a clear issue with us as it might once have been. We will seek to encourage change 
of use in established residential ‘quarters’ but we do not view this as the character of New 
Oxford Street.

4. We are impressed by the thought that has gone into the design proposal so far. In principle, 
we see it as an improvement - an approach that we feel we could support - but suggest that 
the extension of the building needs to be considered more carefully with the oblique street 
views of the terrace of which it is a part. There is a consistent architectural expression that 
extends from Bainbridge Street to Dyott Street, into which a contemporary intervention needs 
to be inserted very carefully, particularly in its relationship to neighbouring listed buildings. 
The sense of continuity and the trace of history should not be entirely negated. The massing 
images in Sections 5 and 6 of the Extensions Studies document need to show the adjoin-
ing buildings in more detail for the proposals to be convincing and we are not sure that the 
analysis undertaken so far has fully addressed all the issues. We would like the views over the 
top of the Dominion Theatre from Bedford Square to be taken into account along with the very 
prominent view from the top of Charing Cross Road. VVIs for key views should be submitted 
with the application.

5. Roofscape is important and we expect to see a more thorough analysis of what sort of plant 
is likely to be at roof level. Building Control is unlikely to be very happy with a single stair serv-
ing a building of this height and this infers a fire engineered solution with roof mounted smoke 
extract plant. How is the proposal going to accommodate this? Also how is window cleaning 
going to be dealt with? In any solution, we would like to see some evidence of a legally bind-
ing agreement with the adjoining owner to deal with the unsightly and obtrusive plant at roof 
level adjacent to the party wall that presently dominates the view from Oxford Street.

RECEIVED 9th OCTOBER 2012

Thank you for the updated drawing.  In my view this is a significant improvement.  The roof 
extension is much more contextual whilst still retaining a distinctly contemporary appear-
ance.  It would also be useful to have some perspective drawings from street level as the roof 
extension does appear bulkier than it is likely to from the public realm.  We will still need to be 
satisfied that the roof extension sits comfortably on the building in terms of those key medium 
and long distance views along New Oxford Street.

Thank you 

Hannah Walker

Principal Planner (Conservation and Design) 

RECEIVED 24th SEPTEMBER 2012

We’ve read the documentation re the above property and have also seen Bloomsbury’s re-
sponse to it. The property is right on the border between Bloomsbury and Covent Garden, at 
least it is in terms of how we’ve divided the area between us for commenting purposes.

Stephen Heath has provided comprehensive comment and we particularly support the com-
ments on the following:

1.  Any type of short-term rental is something we feel very strongly about as we see a steady 
stream of conversions from office to residential with small units being proposed that are 
clearly aimed at the letting market. Such usage has no positive effect on the local community.

2.  We support Bloomsbury’s proposal to aggregate S106 monies in order to provide afford-
able housing within the immediate area where the money is created. At the moment it disap-
pears into a general pot.

4.  The views mentioned by Stephen are of concern to us also.

The other points are not ones to which we are likely to add very much.

Thank you for inviting our comment.

Regards

Mike Leeson

Covent Garden Community Association 

6. Street level impact is crucial not only in terms of urban design but also for making the 
development commercially attractive, particularly on the Bainbridge Street frontage. There are 
serious problems here with drug related crime and anti-social behaviour and the lack of any 
active frontage on this side of the street is a major contributory factor. We would like to see 
early consideration given to this in a crime impact assessment that is developed with the local 
Police Safer Neighbourhood Team with the ambition of establishing some form active frontage 
to Bainbridge Street. It would be unfortunate if it is only a refuse store. A sensitive approach to 
retail signage and CCTV would also be beneficial.

7. We are not at all happy with Park House being quoted as a design precedent to emulate. It 
was a mistake that Westminster will regret for decades and we would not like to see any refer-
ences to its visual vulgarity at the other end of Oxford Street.

8. As mentioned earlier, being located in an area that is of interest to Covent Garden Com-
munity Association and the Soho Society, as well as ourselves, we suggest that you also 
seek their views. We are therefore copying this message to them and we may, in due course, 
decide to submit joint comments on the application.

We hope that this is constructive and would be happy to let you have our further thoughts on 
proposals as they develop.

Regards,

Stephen Heath

On behalf of the Bloomsbury Association
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7.6: Supporting Statements :
Secured-By-Design

The Design Team, have been in consultation with the local Secure-by-design officer, where the 
project was described in detail.

The principle points covered in our meeting were the:

•	 Change	of	use	

•	 The	shared	escape	with	Starbucks	from	the	first	floor	and	Back	of	House	basement	area.	

•	 Accessibility	at	the	ground	floor.

•	 Crime	prevention	methods	to	main	front	door.

•	 The	use	of	external	lighting	to	ground	floor	areas.

Below is a list of the keys points which will be reviewed and actioned in more detail when 112-
116 New Oxford Street moves into development stage.

1. All communal and residential doors will be to BS pas 23/24 2012. This will include every flat 
entrance door. Fire doors on stairs to this standard will be required.  There should not be a 
mix at any level between residents and customers of the ground level shop.

2. Windows - None applicable.

3. Refuse and cycle store - These will have fit for purpose self closing and locking door. If fur-
ther entry can be gained into the building then a further door to BS PAS 23/24 must be fitted.  
This is the general requirements, although specific details are not known at this time.

4. Post boxes - A through the wall scheme could be fitted or a foyer with BS PAS 23/24 2012 
door fitted with post boxes located in this foyer.

5. Lighting of the property will be to a uniform level.

6. Utility meters will be located in central location.

7. Access control will be video and audio and No trades button fitted. 

8.  An alarm should be considered.  The scheme requires a fused spur be fitted near the 
entrance to each flat to facilitate an alarm.

9.  CCTV should be considered and the information commissioner’s guidelines complied with.  
http://www.ico.gov.uk;

10.  Lift control may be activated with the use of a fob.
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7.7: Supporting Statements:
Service Management Plan

The basic planning arrangement will comprise of 6 dwellings above an existing ‘Starbucks’ 
Coffee Shop.

GENERAL:

The main entrance is on New Oxford Street this will be for residents to enter their property on 
a daily basis’s. Their are two lobbies proposed an outer lobby and an inner lobby. The outer 
lobby will contain wall mounted post boxes for all the apartments, the inner lobby will be kept 
clear to allow for maximum space in front and around the lift doors.

The existing entrance on Bainbridge Street will be maintained, but used for Means of escape 
from the apartments and ‘Existing Starbucks’ coffee shop and service entrance for the apart-
ments (this would entail removal of refuse, and goods deliveries). 

The main stair will be clear of obstacles, doors on to every apartment floor will have provision 
for them to be locked, and access to them via keys provided to residents. 

CLEANING/REFUSE:

It is hoped that as part of the agreement between the building owner and any tenants that 
all apartments would be cleaned by the same cleaning company allowing for all refuse to be 
removed (both from the apartments and the building) by one organisation. This arrangement 
could extend to recycling and window cleaning. A clearly defined area (within the basement) 
has been allocated for the storage of refuse and recycling as marked on the proposed draw-
ings.

BIKE STORAGE:

In section 7.10, we explain in more detail our aspiration in providing cycles for each of the 
apartments to be created within this development. But this storage would be within the base-
ment area allowing residents to store their cycles without the need for having them within their 
apartments or main circulation areas.

INCOMING SERVICES METERS:

These would be installed within one of the basement rooms, these would be set within a 
cupboard which would allow meter reading to take place without the need for external meter 
reading staff to enter individual apartments. The access to this room could be made via the 
Bainsbridge Street service door. 
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7.8: Supporting Statements :
Accessibility Statement

Underlying Philosophy 
The client for the project, Zania Universal, is committed to a policy of equality, 
inclusion and accessibility in the delivery of the proposed re-development of 112-
116 New Oxford Street. This statement aims to ensure maximum awareness by the 
design team of the various needs of those with physical and/or mental impairments, 
as well as other groups with access needs such as parents with children, and the 
elderly.

Consultation 
The project is being designed to comply with the following in so far as they apply to 
each use:

•		The	Building	Regulations	2000	‘Access	to	and	use	of	Buildings’	Approved	
Document ‘M’ 2004 edition.

•		British	Standard	Code	of	Practice	8300:2009,	‘Design	of	Buildings	and	their	
Approaches to meet the needs of Disabled People’.

•		EN	81-70:	2003	‘Accessibility	to	lifts	for	persons	including	persons	with	 
high disability’

•	Disability	Discrimination	Act	1995	and	2005.

•		DDA	Code	of	Practice	-	‘Rights	of	Access:	services	to	the	public,	public	authority	
functions, private clubs and premises’.

•		British	Standards	5588-	‘8’:	Code	of	Practice	for	means	of	escape	for	disabled	
people (no longer current but cited in the Building Regulations).

•	British	Standard	9999.

•	Guidance	in	the	use	of	Tactile	Planning:	DTLR	Mobility	and	Inclusion	Unit.

Other informative documents consulted include: 
•	Inclusive	Environments	‘Designing	for	Accessibility’	2004	Edition.
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Item Contents

1.0 Introduction

1.1 Purpose of Report

1.2 Proposal

2.0 Provision for Access to and use of building

2.1 Principle entrance from street

2.2 Entrance hallway

2.3 Access to upper storeys

2.4 Access within flats

2.5 Wheelchair housing standards provision for 1 flat.

3.0 Access standards & Guidance

3.1 Approved Document Part M

3.2 BS 8300:2009 Design of buildings and their approaches to

meet the needs of disabled people

3.3 Camden Planning Guidance CPG2

1.0 Introduction

1.1 Purpose of Report - This access statement includes an assessment 
of the level of access and provision for people with disabilities, 
considering the guidance laid out in Approved document M and 
Camden Planning Guidance CPG2.

1.2 Proposal - The proposal is to extend and refurbish an existing 
building which currently comprises a shop at ground and first floors 
with offices above on four floors. It is proposed that an additional 
floors is incorporated and the offices are converted to provide 6 flats.

2.0 Provision for Access to and use of building

2.1 Principle entrance from street – The entrance to the building is on 
New Oxford Street and is level with a clear opening door width of at 
least 775mm and an accessible threshold.

2.2 Entrance hallway – The hallway is 1500mm wide.

2.3 Access to upper storeys – A lift will be provided that has a) a clear 
landing of 1500mm x 1500mm in front of its entrance, b) a door will 
be 800mm wide, c) a car whose width is at least 900mm and depth 
of 1250mm, d) has landing and car controls which are not less than 
900mm and not more than 1200mm above the landing and the car 
floor, at a distance of not more than 400mm from the front wall, e) 
with suitable tactile indication on the landing and adjacent to the lift 
call button to identify the storey in question, f) with suitable tactile 
indication on or adjacent to the lift buttons within the car to confirm 
the floor selected, g) incorporates a signalling system which gives 
visual notification that the lift is answering a landing call and a “dwell 
time” of 5 seconds before its doors begins to close after they are 
fully open; the system may be overridden by a door re-activating 
device which relies on appropriate electronic methods, but not a door 
edge pressure system, provided that the minimum time for a lift door 
to remain fully open is 3 seconds and; h) incorporates visual and 
audible indication of the floor reached.

2.4 Access within flats – The corridors within all flats have an 
unobstructed width of 1150mm and all door widths will be a minimum 
of 800mm which complies with AD – M, table 4. This is to facilitate 
access into habitable rooms and a room containing a WC. 

2.5 Wheelchair housing standards provision for 1 no flat – CPG 2 requires 
that 10% of flats will comply with wheelchair housing standards 
and meet the  criteria for Lifetime homes. Flat number 06 has been 
planned to meet these standards including the 16 Lifetime homes 
criteria demonstrated in the schedule within this section.

7.8: Supporting Statements :
Accessibility Statement
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7.9: Supporting Statements :
Life Time Homes

LIFETIME HOMES CRITERIA KEY OBJECTIVES DETAILED CRITERIA PROPOSALS TO MEET STANDARD

Parking (width or widening capability) Provide, or enable by cost effective adaptation, parking that makes 
getting into and out of the vehicle as convenient as possible for the 
widest range of people (including those with reduced mobility and/or 
those with children).

General Note: Criterion 1 is not relevant to developments that do 
not contain any parking provision (for specific requirements refer to 
Camden Development Policy – DP18 Parking standards and limiting 
the availability of car parking – which specifically discourages on-site 
parking

a) ‘On plot’ (non-communal) parking:

 Where a dwelling has car parking within its individual plot (or title) 
boundary, at least one parking space length should be capable of 
enlargement to achieve a minimum width of 3300mm.

b) Communal or shared parking:

 Where parking is provided by communal or shared bays, spaces 
should be provided with a width of 3300mm and in accordance with 
the specification give in Appendix 2 on page 65 or www.lifetime-
homes.org.uk

This criterion is not relevant as the development does not contain 
parking provision.

Approach to dwelling from parking (distance, gradients and widths) Enable convenient movement between the vehicle and dwelling for 
the widest range of people, including those with reduced mobility 
and/or those carrying children or shopping.

The distance from the car parking space of Criterion 2 to the dwelling 
entrance (or relevant block entrance or lift core), should be kept to a 
minimum and be level or gently sloping. The distance from visitors 
parking to relevant entrances should be as short as practicable and 
be level or gently sloping.

This criterion is not relevant as the development does not contain 
parking provision.

Approach to all entrances Enable, as far as practicable, convenient movement along other ap-
proach routes to dwelling (in addition to the principal approach from a 
vehicle required by Criterion 2) for the widest range of people.

The approach to all entrances should preferably by level or gently 
sloping, and in accordance with the specification give at www.lifetime-
homes.org.uk

The approach to the development is level along the existing pave-
ments of New Oxford Street Main front entrance and Bainbridge 
Street to the rear means of escape and servicing only.

Entrances Enable ease of use of all entrances for the widest range of people.

Note: For the purpose of requirement d) and e) of this Criterion, main 
entrances are deemed to be; the front door to an individual dwelling, 
the main communal entrance door to a block of dwellings, plus any 
other entrance door associated with the approach route from parking 
required by Criterion 2.

All entrances should:

a) Be illuminated

b) Have level access over the threshold; and

c) Have effective clear opening widths and nibs as specified given at 
www.lifetimehomes.org.uk

d) In addition, main entrances should also:

e) Have adequate weather protection*

f) Have a level external landing.*

a)The main communal entrance is illuminated by existing street lamps 
in New Oxford Street this will be enhanced by the provision of new 
wall mounted lighting.

Entrances to all apartments will be illuminated by ceiling or wall 
mounted lights.

b) The main communal entrance and all apartment entrances have 
level access over the threshold.

c) The main entrance door has a minimum width of 800mm and all 
entrances to apartments have a minimum width of 775mm.

e) The main communal entrance is existing and does not have the 
weather protection that a canopy or porch would provide. As the 
entrance is off a main street we consider that a canopy would not be 
appropriate. In any event the entrance is not in an exposed location in 
terms of weather.

f) The main entrance has a level external landing which is the existing 
pavement.
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LIFETIME HOMES CRITERIA KEY OBJECTIVES DETAILED CRITERIA PROPOSALS TO MEET STANDARD

Communal stairs and lifts Enable access to dwellings above the entrance level to as many 
people as possible.

a) Communal Stairs

 Principal access stairs should provide easy access in accordance 
with the specification given at www.lifetimehomes.org.uk, regardless 
of whether or not a lift is provided.

b) Communal Lifts

 Where a dwelling is reached by a lift, it should be fully accessible in 
accordance with the specification give at www.lifetimehomes.org.uk

Note: provision of a lift is not a Lifetime Homes requirement, but is 
recommended where dwellings are not entered at the same level as 
the main block entrance.

) The principal access stair to the apartments is existing and is 
1040mm wide between the wall and the handrail. The risers are 
179mm. Each flight comprises 8 risers which gives a total rise of 
1432mm. 

b) A new communal lift is being installed which is fully accessible as 
noted in paragraph 2.3 of the access statement.

Internal doorways and hallways Enable convenient movement in hallways and through doorways. Movement in hallways and through doorways should be as conveni-
ent to the widest range of people, including those using mobility aids 
or wheelchairs, and those moving furniture or other objects. As a 
general principle, narrower hallways and landing will need wider door-
ways in their side walls. The width of doorways and hallways should 
confirm to the specification given at www.lifetimehomes.org.uk

Hallways are 1100mm wide. Doorways are 775mm wide.

Circulation Space Enable convenient movement in rooms for as many people as pos-
sible.

There should be space for turning a wheelchair in dining areas and 
living rooms and basic circulation space for wheelchair users else-
where.

There is ample space for turning a wheelchair in the dining area as 
demonstrated on the annotated flat plan.

Entrance level living space Provide accessible socialising space for visitors less able to use 
stairs.

A living room / living space should be provided on the entrance level 
of every dwelling (See Appendix 1 on page 65 or www.lifetimehomes.
org.uk for definition of ‘entrance level’)

Note: Entrance level generally means the storey containing the 
entrance door to the individual dwelling. It may refer to the first storey 
that contains a room (habitable or non-habitable) if the entrance door 
leads directly to an ‘easy-going’ stair.

The living room / living space is on the entrance level only, one apart-
ment layout does not conform to this arrangment due to an exisitng 
floor level difference.

Potential for entrance level bed-space Provide space for a member of the household to sleep on the en-
trance level if they are temporarily unable to use stairs.

In dwellings with two or more storeys, with no permanent bedroom on 
the entrance level, there should be space on the entrance level that 
could be used as a convenient temporary bed-space (see Appendix 
1 on page 65 or www.lifetimehomes.org.uk for definition of ‘entrance 
level’)

All bedrooms are on the entrance level, one apartment layout does 
not conform to this arrangment due to an exisitng floor level differ-
ence. However two of the three bedrooms do conform to this requir-
ment.

7.9: Supporting Statements :
Life Time Homes



112 – 116 New Oxford Street  London  WC1A Planning Application Design Document70

LIFETIME HOMES CRITERIA KEY OBJECTIVES DETAILED CRITERIA PROPOSALS TO MEET STANDARD

Entrance level toilet and shower drainage Provide an accessible toilets and potential showering facilities for:

a) Any member of the household using the temporary entrance level 
bed space of Criteria 9, and:

b) Visitors unable to use stairs.

Where an accessible bathroom, in accordance with Criterion 14, is not 
provided on the entrance level of a dwelling, he entrance level should 
have an accessible toilet compartment, with potential for a shower to 
be installed – as detailed in the specification given at (see Appendix 
1 on page 65 or www.lifetimehomes.org.uk for definition of ‘entrance 
level’)

An accessible bathroom is provided. The en-suite is also capable of 
having a shower installed.

Toilet and bathroom walls Ensure future provision of grab rails is possible, to assist with inde-
pendent use of toilet and bathroom facilities.

Walls in all bathrooms and toilet compartments should be capable of 
firm fixing and support for adaptations such as grab rails.

Walls in toilets and bathrooms will accommodate grab rail fixings.

Stairs and potential through-floor lift in dwelling Enable access to storeys above the entrance level for the widest 
range of households.

The design within a dwelling of two or more storeys should incorpo-
rate both:

a) Potential for stair lift installation; and

b) A suitable identified space for a through-the-floor lift from the 
entrance level to a storey containing a main bedroom and a bathroom 
satisfying Criterion 14.

All apartments are of a single storey.

Potential for fitting of hoists and bedroom/bathroom relationship Assist with independent living by enabling convenient movement 
between bedroom and bathroom facilities for a wide range of 

people.

Structure above a main bedroom and bathroom ceilings should be 
capable of supporting ceiling hoists and the design should provide a 
reasonable route between this bedroom and the bathroom.

The floors are existing and comprises of concrete encased steel 
beams with hollow pot infills and are capable of supporting a hoist.

Bathrooms Provide an accessible bathroom that has ease of access to its facili-
ties from the outset and potential or simple adaptation to provide for 
different needs in the future.

An accessible bathroom, providing ease of access in accordance 
with the specification give at www.lifetimehomes.org.uk should be 
provided in every dwelling on the same storey as a main bedroom.

The bathroom is of sufficient size to be wheelchair accessible and as 
such has potential for adaption for different needs.

Glazing and window handle heights Enable people to have a reasonable line of sight form a seated posi-
tion in the living room and to use at least one window for ventilation in 
each room.

Windows in the principal living space (typically the living room), 
should allow people to see out when seated. In addition, at least on 
opening light in each habitable room should be approachable and 
usable by a wide range of people - including those with restricted 
movement and reach.

Note: in kitchens areas or bathrooms with only one window situated 
behind kitchen units or bathroom fittings, the requirement for a poten-
tial clear approach space to that window need to apply. However, the 
window handle height/control requirement remains applicable. Any 
other window within the kitchen area or bathroom, not behind fittings, 
is required to satisfy both the approach and window handle/control 
height requirements.

The windows are existing and part of an architecturally sensitive 
façade and as such will not comply in terms of height. However, the 
window handle height/controls will be selected to suit those with 
restricted movement and limited reach.

Location of service controls Locate regularly used service controls, or those needed in an emer-
gency, so that they are usable by a wide range of household mem-
bers – including those with restricted movement and limited reach.

Service controls should be within a height band of 450mm to 1200mm 
from the floor and at least 300mm away from any internal room cor-
ner.

Service controls will be within a height band of 450mm to 1200mm 
from the floor and at least 300mm away from any internal room corner 
in accordance with AD part M1 diagram 29.

7.9: Supporting Statements :
Life Time Homes



112 – 116 New Oxford Street  London  WC1A Planning Application Design Document 71

7.10: Supporting Statements :
Transport / Car Free Housing

112-116 New Oxford Street Site has a high public transport accessibility rating (PTAL) of 6B. 
Its position sitting right next to the underground interchange of Tottenham Court Road Tube 
Station allows future residents easy access to the London under ground system. This station 
is currently under going a massive enlargement and extention (the addition of Cross Rail) 
which will increase the accessability for public transport to the site and surrounding context.

At street level there are ample bus stops within a short walk from the front door of the devel-
opment which add to residents ability to travel locally and beyond by a secondary mode of 
public transport.

We have always beleived that no car parking provision would be needed for the proposed 
development. However we are wishing to provide cycle provision (folding bikes) which would 
be securly stored within the basement area. These would be ‘given’ to each of the apartments 
created within the new development. Allowing the owner to make a choice of either public 
transport or cycling as a mode of transport around town.

The recomended minimum number of bicycles has been given to us as 9.

As part of our Planning Application Submission we are showing examples of the type of stor-
age and bikes which could be provided within the development.
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16

FAST & FUN

BROMPTON SADDLE FIRM SUSPENSIONS BAG & REMOVABLE FLAP

S2L-X  YELLOW

Me & my Brompton
S2L-X in Yellow 9.6 kg

S Type with Superlight componentry, two 
speed, Schwalbe Kojak tyres, Eazy Wheels 
and battery lights

“I love pushing my bike to its limits, 
whether it’s racing in the Brompton 
World Championship, powering past 
the traffic on my morning commute 
or even having a zip around the mel-
low ramps of my local park. 

Coming from a mountain bike back-
ground I prefer the flat style handle-
bar; the firm suspension block gives 
me the responsiveness I need when 
I’m on the road.”
 
Rupert, designer
from West London, UK

4
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# Method Statement Y N N/A Site Specific Methodology General Methodology 

1 
 

Site setup 
 

 
 

  Asbestos (Pre Start) 
The existing building has already been stripped out and any potential asbestos has been removed 
 
Welfare and Site set up 
Site setup and welfare will be located in a temporary room constructed within the property being 
refurbished. This room will include power water and toilet facilities, a drying room and canteen area. 
 
Hoarding; 
The site hoarding will be minimal in this instance as the property is currently only accessible via the 
rear access door on Bainbridge Street. Hoarding and gates will be placed to the main entrance 
(subject to local authority approval).   
 
Access 
Primary access for deliveries will be via the rear access door at ground floor level on Bainbridge 
Street.  This route will be kept clear for access, materials and in the case of emergency.   
 
Road and Street works; 
To be confirmed during works, street level evidence of water, gas and electric, also major foul 
drainage through site.  Incoming services will be located and identified as part of the works.  See 
services section below. 
 
We do not anticipate any works in the public highway other than demolished materials and site 
refuse operations. Banksman will be in attendance and where necessary we will employ road 
cleaners to ensure any exported material is not left on the local road network.  
 

 Site setup and welfare will be located in a in a temporary room 
constructed in the property. This room will include power water 
and toilet facilities, a drying room and canteen area. 

 Arrange for and obtain all necessary local & statutory authority 
permits and licences from the local authority. 

 Deliver skips and construct welfare facilities. 

 Construct Hoarding to the proposed rear entrance. Paint, make 
good and erect safety signage and permissions. Door to be fitted 
with secure lock. 

 Obtain all available information relating to existing services 
where applicable. 

 Obtain all information relating to existing Asbestos content 
where applicable. 

 Identify services and investigate by hand excavation. 

 Identify incoming mains supply. Arrange for qualified electrician 
to erect and test temporary electrical installation with suitable 
RCD. Ensure the provision of Temporary electrical installation 
certificate. 

 Where applicable and in agreement with the client, apply dust 
protection to ground floor. 

 

 

Project Address 112-116 NEW OXFORD STREET, LONDON, WC1A 1HH  

Client       Zania Universal Properties 

Start Date TBC 

Programme   TBC 

Contracts Manager TBC 

Review Date TBC 

Brief Scope of Work General refurbishment and conversion works and additional single storey roof extension to seven storey steel framed building 

           
            

# Method Statement Y N N/A Site Specific Methodology General Methodology 

Fire 
One site box will be set up in the site office and additional fire points will be installed as the works 
progress to each respective staircase landing level.  The fire points will include for means of raising 
the alarm.  We will develop and maintain our site fire plan for the site as the works progress.   
 
Site Electrics 
We assume a main board is available in which we will be utilising for works and possibly welfare. To 
be isolated and site supply will be taken from here, it is not anticipated this will be required to be 
moved.  All will be isolated and temporary board provided for all 110v transformers. 
 

 Foreman must ensure he has been fully briefed by his line 
manager in safety critical elements of the structural works 
including, but not exclusively; 

 Location of Load bearing positions 

 Location of incoming services including main sewer 

 Sequence of works defined by engineers drawing. Suggested 
Structural sequence drawings available at time of writing.  

2 
 

General Site 
maintenance and 
housekeeping 
 
 
 
 
 
 

 
 

  Housekeeping (Throughout) 
Standard HSE procedures to be applied, ensure housekeeping through regular removal of waste to 
skips, control of material call offs and provision of adequate labour to maintain access and 
cleanliness.  Be aware of existing resident and agree arrangements for waste management and 
general coordination, cooperation with others will be essential. 
 
 

General Issues: 

 Housekeeping to be maintained at all times. 

 Access routes and emergency escape routes to be kept free 
from debris, waste materials and training leads. 

 Where possible, 110V distribution leads to be suspended from 
ceilings to prevent trips. 

 Manual handling issues arise from the man handling of any 
material where there is a risk of injury. Operatives to be trained 
or instructed in the correct lifting and carrying procedures. 

 Any mechanical aids identified (barrows, rollers, conveyors etc) 
to be in good condition and well serviced. 

 

Site Deliveries & Waste: 

 Location for the storage of materials to be identified before the 
delivery arrives.  

 Deliveries to be bounded within the specified area and stacked 
in a safe manner. 

 Any special wastes to be identified and segregated from general 
waste. 

 
3 
 

Strip out and 
Demolitions 
 

   
 

Demolition 
Demolition involves demolition of the existing part pitched roof construction. Temporary scaffolding 
will be installed as required by the temporary works engineer while the pitched roof is being 
removed. 
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# Method Statement Y N N/A Site Specific Methodology General Methodology 

4 
 

Material Logistics 
 

 
 

  General Principles 
Due to the restricted nature of the access and the location of the site we will need to set up a 
compound within the existing building to temporarily house material/equipment.  This compound will 
be located on one of the lower floors with easy access onto Bainbridge Street level. 
 

 Temporarily close off footpath and divert pedestrians while 
filling any skips. 

 Regular inspections of road surface to be made. 

 Clean road surface regularly with brush. 

 Ensure suitable lighting and signage on footpath and on the skip 
itself. 

5 
 

Steelwork and 
Temporary bracing 

 

 
 
 
 

  Structural Steelwork; 
Steel beams and framework along with metal stud infill walls will be installed in various locations 
across the building width in accordance with the engineers detail and sequencing.  This is primarily to 
support the new single storey roof extension.  Any potential temporary propping will remain in place 
in accordance with the temporary works design sequence. 
 
 

 
 

6 Existing Services 
a. Service Moves 

(Gas, Water, 
Electric) 

b. General Moves 
c. Existing Drainage 

Moves 
 

 
 
 

 
 
 

 Gas, water and electric services to be blocked at building entrance by specialist subcontractor. Free 
use of services must be supplied for the works.  
 

 
 

7 
 

Any other information 
 

   A considerable number of neighbouring buildings all of which will be sensitive to traditional statutory 
nuisance, noise ducts vibration etc. 
 

 

 
 

 

           
            

# Method Statement Y N N/A Site Specific Methodology General Methodology 

Fire 
One site box will be set up in the site office and additional fire points will be installed as the works 
progress to each respective staircase landing level.  The fire points will include for means of raising 
the alarm.  We will develop and maintain our site fire plan for the site as the works progress.   
 
Site Electrics 
We assume a main board is available in which we will be utilising for works and possibly welfare. To 
be isolated and site supply will be taken from here, it is not anticipated this will be required to be 
moved.  All will be isolated and temporary board provided for all 110v transformers. 
 

 Foreman must ensure he has been fully briefed by his line 
manager in safety critical elements of the structural works 
including, but not exclusively; 

 Location of Load bearing positions 

 Location of incoming services including main sewer 

 Sequence of works defined by engineers drawing. Suggested 
Structural sequence drawings available at time of writing.  

2 
 

General Site 
maintenance and 
housekeeping 
 
 
 
 
 
 

 
 

  Housekeeping (Throughout) 
Standard HSE procedures to be applied, ensure housekeeping through regular removal of waste to 
skips, control of material call offs and provision of adequate labour to maintain access and 
cleanliness.  Be aware of existing resident and agree arrangements for waste management and 
general coordination, cooperation with others will be essential. 
 
 

General Issues: 

 Housekeeping to be maintained at all times. 

 Access routes and emergency escape routes to be kept free 
from debris, waste materials and training leads. 

 Where possible, 110V distribution leads to be suspended from 
ceilings to prevent trips. 

 Manual handling issues arise from the man handling of any 
material where there is a risk of injury. Operatives to be trained 
or instructed in the correct lifting and carrying procedures. 

 Any mechanical aids identified (barrows, rollers, conveyors etc) 
to be in good condition and well serviced. 

 

Site Deliveries & Waste: 

 Location for the storage of materials to be identified before the 
delivery arrives.  

 Deliveries to be bounded within the specified area and stacked 
in a safe manner. 

 Any special wastes to be identified and segregated from general 
waste. 

 
3 
 

Strip out and 
Demolitions 
 

   
 

Demolition 
Demolition involves demolition of the existing part pitched roof construction. Temporary scaffolding 
will be installed as required by the temporary works engineer while the pitched roof is being 
removed. 
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1 EXECUTIVE SUMMARY 

1.1 Overview 

1.1.1 Right of Light Consulting has been commissioned to undertake a daylight and 

sunlight study in connection with the development at 112 to 116 New Oxford Street, 

London WC1A 1HH.  The aim of the study is to check whether or not the proposed 

habitable floors receive satisfactory levels of daylight and sunlight. 

1.1.2 The study is based on the numerical tests laid down in the Building Research 

Establishment (BRE) guide ‘Site Layout Planning for Daylight and Sunlight: a good 

practice guide’ by P J Littlefair 2011. 

1.1.3 Appendix 1 identifies the windows analysed in this study.  The numerical test results 

(including all calculation workings) are provided in Appendix 2.  No sky line contours 

are presented in Appendix 3. 

1.1.4 Right of Light Consulting confirms that the proposed design satisfies all of the 

requirements set out in the BRE guide ‘Site Layout Planning for Daylight and 

Sunlight’. 
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2 INFORMATION SOURCES 

2.1 Documents Considered 

2.1.1 This report is based on the following drawings: 

  

BNY-MA(20)0001  Ground Floor Plan   Rev 1 
BNY-MA(20)1001  First Floor Plan   Rev 1 
BNY-MA(20)2001  Second Floor Plan   Rev 1 
BNY-MA(20)3001  Third Floor Plan   Rev 1 
BNY-MA(20)4001  Fourth Floor Plan   Rev 1 
BNY-MA(20)5001  Fifth Floor Plan   Rev 1 
BNY-MA(20)6001  Sixth Floor Plan   Rev 1 
BNY-MA(20)7001  Seventh Floor Plan   Rev 1 
BNY-MA(21)AA01    Elevation AA – South   Rev 1 
BNY-MA(21)BB01  Elevation BB – West   Rev 1  
BNY-MA(21)CC01  Elevation CC – North   Rev 1 
BNY-MA(22)AA01  Section AA - East / West  Rev 1 
BNY-MA(22)BB01  Section BB - North / South  Rev 1 
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3  METHODOLOGY OF THE STUDY 

3.1 BRE Guide : Site Layout Planning for Daylight and Sunlight 

3.1.1 The study is based on the numerical tests laid down in the Building Research 

Establishment (BRE) guide ‘Site Layout Planning for Daylight and Sunlight: a good 

practice guide’ by P J Littlefair 2011. 

3.1.2 The standards set out in the BRE guide are intended to be used flexibly.  In instances 

where there is a special requirement for daylight or sunlight, higher levels may be 

deemed necessary.  In other situations, such as with urban developments, lower 

daylight and sunlight levels may be unavoidable.  The following statement is quoted 

directly from the BRE guide:  

3.1.3 “The guide is intended for building designers and their clients, consultants and 

planning officials.  The advice given is not mandatory and this document should not 

be considered as an instrument of planning policy.  Its aim is to help rather than 

constrain the designer.  Although it gives numerical guidelines, these should be 

interpreted flexibly because natural lighting is only one of the many factors in site 

layout design.” 

3.2 Interior Daylighting 

3.2.1 The interior daylighting recommendations set out in BRE guide are based on British 

Standard BS 8206 Part 2 and the Chartered Institute of Building Services Engineers 

Applications Manual on window design.  Collectively, the guides set out three main 

criteria for interior daylighting.  These are summarised as follows: 

3.2.2 Test 1 Average Daylight Factor (df) 

The Average Daylight Factor can be calculated using the following formula: 

df    =  T Aw θ  . % 
 A (1-R2)    
 
Where 
 
T  is the diffuse visible transmittance of the glazing (BRE standard of 0.68) 
Aw is the net glazed area of the window (m2)  
A is the total area of the room surfaces (m2) 
R is their average reflectance 
Θ is the angle of visible sky in degrees 
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The Average Daylight factor test is applied to habitable rooms within domestic 

properties.  A kitchen is generally deemed to be a habitable room if it is large enough 

to accommodate a dining area.  If the kitchen is small or if the property has a 

separate dining area then the accepted practice is to treat the kitchen as a non 

habitable room. 

For the purpose of this study we have assumed BRE internal reflectance values 

pertaining to medium wooden floors, light painted walls and light painted ceilings.  

The guide recommends an Average Daylight Factor of 5% or more if there is no 

supplementary electric lighting, or 2% or more if supplementary lighting is provided.  

There are additional minimum recommendations for dwellings of 2% for kitchens, 

1.5% for living rooms and 1% for bedrooms.  

A special procedure is required for floor to ceiling windows such as patio doors.  If 

part of a window is below the height of the working plane (a horizontal plane 0.85m 

above the floor in housing), this portion should be treated as a separate window.  The 

ADF for this window has an extra factor applied to it, to take account of the reduced 

effectiveness of low level glazing in lighting the room.  A value equal to the floor 

reflectance may be taken for this factor. The ADF for the portion of the window above 

the working plane is calculated in the normal way without this additional factor, and 

the ADFs for the two portions are added together.  

3.2.3 Test 2 Room Depth 

If a daylit room is lit by windows in one wall only, the depth of the room L should not 

exceed the limiting value given by: 

L   +  L       ≤    .  2   . 
W      H    1-Rb 

 
Where 
 
W is the room width 
H is the window-head height above floor level 
Rb is the average reflectance of the surfaces in the rear half of the room 
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3.2.4 Test 3 Position of the no sky line 

If a significant area of the working plane lies beyond the no sky line (i.e. it receives no 

direct skylight), then the distribution of daylight in the room will look poor and 

supplementary electric lighting will be required.   

The no sky line assessment is not applicable where a room derives its daylight solely 

from a light well or atrium.  In these situations the room relies on borrowed light 

instead of direct skylight. 

3.3 Sunlight to Windows 

3.3.1 The BRE guide recommends that where possible each dwelling should have at least 

one main living room window that faces within 90 degrees of due south.  However, 

the guide acknowledges that this is not always possible when it comes to flats. 

3.3.2 The BRE sunlight tests should be applied to all main living rooms and conservatories 

which have a window which faces within 90 degrees of due south.  The guide states 

that sunlight is viewed as less important in kitchens and bedrooms.  In non-domestic 

buildings, any spaces which are deemed to have a specific requirement for sunlight 

should be checked. 

3.3.3 The BRE guide recommends that main living room windows should receive 25% of 

the total annual probable sunlight hours, including 5% of the annual probable sunlight 

hours during the winter months between 21st September and 21st March. 
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4 RESULTS OF THE STUDY 

4.1 Window Reference Points 

4.1.1 Refer to Appendix 1 for a drawing which identifies the positions of the windows 

analysed in this study.   

4.2 Numerical Results and No Sky Line Contours 

4.2.1 The numerical test results including all calculation workings are provided in Appendix 

2.   No sky line contours for the habitable rooms are presented in Appendix 3. 

4.3 Interior Daylighting 

4.3.1 All rooms meet or surpass the BRE Average Daylight Factor targets.   

4.3.2 All rooms pass the room depth test. 

4.3.3 No sky line contours for all living rooms and kitchens are presented in Appendix 3. 

The BRE guide explains that daylight distribution to bedrooms is less important.  

However, for completeness we have also presented the no sky line contours for all 

bedrooms. The contours illustrate that all living rooms and kitchens receive good 

access to daylight over a significant part of the working plane.  Two of the bedrooms 

do not achieve ideal daylight distribution.  However, we are of the opinion that the 

distribution of daylight is acceptable bearing in mind there are no specific daylight 

distribution requirements for bedrooms.  The proposed design meets the requirement 

set out in paragraph 2.1.13 which explains that where there is a choice it is best to 

site the living room and kitchen away from obstructions.  

4.4 Sunlight to Windows 

4.4.1 All living rooms have at least one main window which faces within 90 degrees of due 

south.  All main windows pass both the total annual sunlight hours test and the winter 

sunlight hours test.  The proposed development therefore satisfies the BRE direct 

sunlight to windows requirements. 
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4.5 Conclusion 

4.5.1 Right of Light Consulting confirms that the proposed design satisfies all of the 

requirements set out in the BRE guide ‘Site Layout Planning for Daylight and 

Sunlight’. 
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5 CLARIFICATIONS 

5.1 General 

5.1.1 The report provided is solely for the use of the client and no liability to anyone else is 

accepted. 

5.1.2 We have undertaken the survey following the guidelines of the RICS publication 

“Surveying Safely”. 

5.1.3 Where limited access is available, reasonable assumptions will have been made.   

5.1.4 Right of Light Consulting have endeavoured to include in the report those matters, 

which they have knowledge of or of which they have been made aware, that might 

adversely affect the validity of the opinion given. 

5.1.5 Right of Light Consulting will notify those instructing them immediately and confirm in 

writing if for any reason the report requires any correction or qualification. 

5.1.6 Right of Light Consulting confirm that they have used their best endeavours to ensure 

that the facts stated in this report are correct and that the opinions expressed 

represent a true and complete professional opinion. 

5.2 Project Specific 

5.2.1 None
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APPENDIX 2

DAYLIGHT AND SUNLIGHT CALCULATIONS 

Reference
Primary room use ADF T Aw A R Theta ADF Result

Proposed 2nd Floor

Window 1 Bedroom 1.0% 0.68 1.99 60.65 0.69 59.8 2.5% Pass

Window 2 Living Room 1.5% 0.68 3.88 95.24 0.71 61.1 3.4% Pass

Window 3 0.68 1.57 124.44 0.68 59.3 1.0%
Window 4 0.68 4.74 124.44 0.68 60.7 3.0%
Window 5 0.68 1.55 124.44 0.68 59.4 0.9%
Total ADF for room Living Room 1.5% 4.9% Pass

Window 6 0.68 3.88 115.35 0.68 60.9 2.6%
Window 7 0.68 1.45 115.35 0.68 43.0 0.7%
Window 8 0.68 4.18 115.35 0.68 41.1 1.9%
Total ADF for room Bedroom 1.0% 5.2% Pass

Window 9 Kitchen 2.0% 0.68 3.04 52.83 0.72 31.0 2.5% Pass

Window 10 0.68 1.24 57.84 0.68 29.4 0.8%
Window 11 0.68 1.24 57.84 0.68 29.6 0.8%
Total ADF for room Bedroom 1.0% 1.6% Pass

Proposed 3rd Floor

Window 12 (lower) 0.68 0.34 83.82 0.69 61.5 0.0%
Window 12 (upper) 0.68 2.4 83.82 0.69 62.5 2.4%
Total ADF for room Living Room 1.5% 2.4% Pass

Window 13 Bedroom 1.0% 0.68 1.29 57.46 0.7 34.9 1.0% Pass

Proposed 4th Floor

Window 14 (lower) 0.68 0.22 91.26 0.7 64.3 0.0%
Window 14 (upper) 0.68 4.32 91.26 0.7 65.7 4.1%
Total ADF for room Living Room 1.5% 4.1% Pass

Window 15 (lower) 0.68 0.2 82.42 0.71 63.9 0.0%
Window 15 (upper) 0.68 4.16 82.42 0.71 65.6 4.6%
Total ADF for room Bedroom 1.0% 4.6% Pass

Window 16 (lower) 0.68 0.08 125.82 0.68 62.0 0.0%
Window 16 (upper) 0.68 1.69 125.82 0.68 63.2 1.1%

Actual ADF

Appendix 2 - Average Daylight Factor (ADF)
112 to 116 New Oxford Street, London WC1A 1HH

Target ADF based on room use Average Daylight Factor Coefficients
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Reference
Primary room use ADF T Aw A R Theta ADF Result

Actual ADF

Appendix 2 - Average Daylight Factor (ADF)
112 to 116 New Oxford Street, London WC1A 1HH

Target ADF based on room use Average Daylight Factor Coefficients

Window 17 (lower) 0.68 0.24 125.82 0.68 63.4 0.0%
Window 17 (upper) 0.68 5.09 125.82 0.68 64.2 3.3%
Window 18 (lower) 0.68 0.08 125.82 0.68 62.0 0.0%
Window 18 (upper) 0.68 1.66 125.82 0.68 63.2 1.1%
Total ADF for room Living Room 1.5% 5.5% Pass

Window 19 (lower) 0.68 0.2 123.52 0.68 63.6 0.0%
Window 19 (upper) 0.68 4.16 123.52 0.68 65.2 2.8%
Window 20 (lower) 0.68 0.07 123.52 0.68 46.8 0.0%
Window 20 (upper) 0.68 1.55 123.52 0.68 49.7 0.8%
Window 21 (lower) 0.68 0.21 123.52 0.68 45.2 0.0%
Window 21 (upper) 0.68 4.49 123.52 0.68 48.1 2.2%
Total ADF for room Bedroom 1.0% 5.8% Pass

Window 22 Kitchen 2.0% 0.68 3.04 53.55 0.72 43.4 3.4% Pass

Window 23 0.68 2.15 79.56 0.7 45.1 1.6%
Window 24 (lower) 0.68 0.1 79.56 0.7 38.8 0.0%
Window 24 (upper) 0.68 2.05 79.56 0.7 42.1 1.4%
Total ADF for room Bedroom 1.0% 3.0% Pass

Proposed 5th Floor

Window 25 Bedroom 1.0% 0.68 1.54 131.74 0.73 68.1 1.2% Pass

Window 26 Bedroom 1.0% 0.68 3.33 93.16 0.72 67.9 3.4% Pass

Window 27 0.68 3.55 202.85 0.66 67.8 1.4%
Window 28 0.68 3.55 202.85 0.66 67.6 1.4%
Window 29 0.68 3.33 202.85 0.66 67.3 1.3%
Window 30 0.68 3.24 202.85 0.66 63.5 1.2%
Window 31 0.68 3.24 202.85 0.66 62.2 1.2%
Total ADF for room Living Room 1.5% 6.5% Pass

Window 32 0.68 3.04 69.98 0.7 63.4 3.7%
Window 33 0.68 3.04 69.98 0.7 63.5 3.7%
Total ADF for room Kitchen 2.0% 7.4% Pass

Window 34 0.68 3.04 90.93 0.7 63.5 2.9%
Window 35 0.68 2.15 90.93 0.7 60.9 1.9%
Total ADF for room Bedroom 1.0% 4.8% Pass
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Reference
Primary room use ADF T Aw A R Theta ADF Result

Actual ADF

Appendix 2 - Average Daylight Factor (ADF)
112 to 116 New Oxford Street, London WC1A 1HH

Target ADF based on room use Average Daylight Factor Coefficients

Proposed 6th Floor

Window 36 Bedroom 1.0% 0.68 1.81 104.59 0.72 71.0 1.7% Pass

Window 37 0.68 1.34 205.6 0.64 35.6 0.3%
Window 38 (lower) 0.68 3.28 205.6 0.64 28.1 0.1%
Window 38 (upper) 0.68 11.14 205.6 0.64 43.5 2.7%
Window 39 (lower) 0.68 1.92 205.6 0.64 25.7 0.0%
Window 39 (upper) 0.68 6.54 205.6 0.64 46.1 1.7%
Window 40 0.68 2.26 205.6 0.64 84.9 1.1%
Total ADF for room Kitchen/Living/Study 1.5% 5.9% Pass

Window 41 0.68 2.26 81.88 0.7 84.5 3.1%
Window 42 0.68 2.26 81.88 0.7 84.3 3.1%
Total ADF for room Bedroom 1.0% 6.2% Pass

Proposed 7th Floor

Window 43 Bedroom 1.0% 0.68 2.61 75.82 0.71 67.0 3.1% Pass

Window 44 0.68 2.61 169.45 0.65 71.4 1.3%
Window 45 0.68 2.61 169.45 0.65 71.2 1.3%
Window 46 0.68 2.61 169.45 0.65 70.8 1.3%
Window 47 0.68 9.76 169.45 0.65 113.5 7.7%
Total ADF for room Kitchen 2.0% 11.6% Pass

Window 48 (lower) 0.68 0.2 84.26 0.69 85.7 0.0%
Window 48 (upper) 0.68 2.07 84.26 0.69 86.4 2.8%
Window 49 (lower) 0.68 0.2 84.26 0.69 85.8 0.0%
Window 49 (upper) 0.68 2.07 84.26 0.69 86.5 2.8%
Total ADF for room Bedroom 1.0% 5.7% Pass
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Room Result
L W H Rb L/W + L/H <= 2/1-Rb

Proposed 2nd Floor

Window 1 2.9 4.9 2.3 0.71 1.85 <= 6.85 Pass
Window 2 4.6 3.3 4.2 0.74 2.49 <= 7.61 Pass
Window 3 4.8 4.8 4.2 0.73 2.14 <= 7.33 Pass
Window 4 4.8 4.8 4.2 0.73 2.14 <= 7.33 Pass
Window 5 4.8 4.8 4.2 0.73 2.14 <= 7.33 Pass
Window 6 6.1 3.6 4.2 0.74 3.15 <= 7.69 Pass
Window 7 3.6 6.1 4.2 0.74 1.45 <= 7.69 Pass
Window 8 3.6 6.1 4.2 0.74 1.45 <= 7.69 Pass
Window 9 2.7 2.5 4.1 0.75 1.74 <= 8.16 Pass
Window 10 3.6 4.2 2.3 0.71 2.42 <= 6.89 Pass
Window 11 3.6 4.2 2.3 0.71 2.42 <= 6.89 Pass

Proposed 3rd Floor

Window 12 5.9 5.4 2.5 0.72 3.45 <= 7.05 Pass
Window 13 3.7 4.1 2.5 0.71 2.38 <= 6.93 Pass

Proposed 4th Floor

Window 14 2.9 5.6 3.8 0.73 1.28 <= 7.43 Pass
Window 15 4.6 2.6 4.3 0.75 2.84 <= 7.9 Pass
Window 16 4.8 4.8 4.3 0.73 2.12 <= 7.36 Pass
Window 17 4.8 4.8 4.3 0.73 2.12 <= 7.36 Pass
Window 18 4.8 4.8 4.3 0.73 2.12 <= 7.36 Pass
Window 19 6.1 3.6 4.3 0.74 3.11 <= 7.76 Pass
Window 20 3.6 6.1 4.3 0.74 1.43 <= 7.76 Pass
Window 21 3.6 6.1 4.3 0.74 1.43 <= 7.76 Pass
Window 22 2.7 2.5 4.4 0.76 1.69 <= 8.17 Pass
Window 23 3.7 4.2 3.8 0.73 1.85 <= 7.48 Pass
Window 24 3.7 4.2 2.9 0.73 2.16 <= 7.48 Pass

Proposed 5th Floor

Window 25 4.8 5.9 3.5 0.74 2.18 <= 7.66 Pass
Window 26 4.8 3.1 4.0 0.75 2.75 <= 7.85 Pass
Window 27 6.1 7.8 4.0 0.72 2.31 <= 7.05 Pass
Window 28 6.1 7.8 4.0 0.72 2.31 <= 7.05 Pass

Appendix 2 - Room Depth Calculation
112 to 116 New Oxford Street, London WC1A 1HH

Room Depth Coefficients Room Depth Calculation
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Room Result
L W H Rb L/W + L/H <= 2/1-Rb

Appendix 2 - Room Depth Calculation
112 to 116 New Oxford Street, London WC1A 1HH

Room Depth Coefficients Room Depth Calculation

Window 29 6.1 7.8 4.0 0.72 2.31 <= 7.05 Pass
Window 30 7.8 6.1 4.0 0.72 3.23 <= 7.05 Pass
Window 31 7.8 6.1 4.0 0.72 3.23 <= 7.05 Pass
Window 32 2.1 4.9 4.4 0.76 0.91 <= 8.22 Pass
Window 33 2.1 4.9 4.4 0.76 0.91 <= 8.22 Pass
Window 34 3.7 4.2 4.4 0.74 1.72 <= 7.72 Pass
Window 35 3.7 4.2 3.5 0.74 1.94 <= 7.72 Pass

Proposed 6th Floor

Window 36 4.8 5.4 3.4 0.73 2.3 <= 7.42 Pass
Window 37 2.6 4.2 3.1 0.72 1.46 <= 7.22 Pass
Window 38 5.9 9.5 3.1 0.72 2.52 <= 7.22 Pass
Window 39 9.5 5.9 3.1 0.72 4.67 <= 7.22 Pass
Window 40 6.0 9.1 3.5 0.72 2.37 <= 7.22 Pass
Window 41 3.5 4.6 3.5 0.73 1.76 <= 7.49 Pass
Window 42 3.5 4.6 3.5 0.73 1.76 <= 7.49 Pass

Proposed 7th Floor

Window 43 3.0 4.5 3.2 0.73 1.6 <= 7.4 Pass
Window 44 5.9 9.1 3.2 0.72 2.49 <= 7.12 Pass
Window 45 5.9 9.1 3.2 0.72 2.49 <= 7.12 Pass
Window 46 5.9 9.1 3.2 0.72 2.49 <= 7.12 Pass
Window 48 3.8 4.6 3.0 0.73 2.09 <= 7.38 Pass
Window 49 3.8 4.6 3.0 0.73 2.09 <= 7.38 Pass
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Reference Use Class
Total Winter

Proposed 2nd Floor

Window 2 Living Room 40% 12%
Window 4 Living Room 43% 13%

Proposed 3rd Floor

Window 12 Living Room 35% 11%

Proposed 4th Floor

Window 14 Living Room 41% 13%
Window 17 Living Room 44% 15%

Proposed 5th Floor

Window 28 Living Room 48% 16%

Proposed 6th Floor

Window 38 Kitchen/Living/Study 26% 10%

Proposed 7th Floor

Window 45 Kitchen 64% 22%

Appendix 2 - Sunlight to Windows
112 to 116 New Oxford Street, London WC1A 1HH

Annual Probable Sunlight Hours
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Full SAP Calculation Printout
Property Reference:21686_New Ofxord Street_03Flat Issued on Date: 17.Dec.2012
Survey Reference: PVs Prop Type Ref:
Property: 112-116, New Oxford Street, LONDON, WC1A 1HH, 

SAP Rating: 83 B
Environmental: 89 B

CO2 Emissions (t/year): 0.71
General Requirements Compliance: Pass

DER:20.17 Pass
TER: 22.06

Reduction: 8.6% FEE: 50.5
HLP: 1.26

ZC8: 0.00
Energy cost: £ 247

CfSH Results Version: CfSH November 2010 ENE1 Credits: 1.0 ENE2 Credits: 0.0 ENE7 Credits: 0 CfSH Level: 3

Surveyor: admin admin, Tel: unknown
Address:
Client:
Software Version: Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
SAP version: SAP 2009, Regs Region: England and Wales (Part L1A 2010), Calculation Type: New Dwelling As Designed

CALCULATION DETAILS for survey reference no 'PVs'
SAP2009 - 9.81 input data (DesignData) - Page: 1 of 22

----------------------------------------------------------------------------------------------------
          SAP2009 Input Data
----------------------------------------------------------------------------------------------------
FullRefNo:                    PVs
Sap Version:                  SAP 2009
Regs Region:                  England & Wales
Region:                       Thames Valley
Calculation Type:             New Build (As Designed)
DwellingOrientation:          South East
Property Type:                Flat, End-Terrace
Storeys:                      1
Date Built:                   2012
Sheltered Sides:              2
Sunlight Shade:               Average or unknown
Measurements                  Perimeter, Floor Area, Storey Height
    1st Storey:              19.4, 38.86, 2.74
Living Area:                  20.88 m2, fraction: 53.7%
Thermal Mass:                 Simple calculation
Thermal Mass Simple:          Medium
Thermal MassValue:            250
External Walls                Nett Area, Gross Area, Kappa, Element, Construction, Type, ShelterFactor, UValueFinal
    External Wall            20.106, 25.076, 190, , CavityWallDensePlasterDenseBlock, , Cavity, 0, 0.2, Calculate
    Corridor Wall            26.19, 28.08, 190, , CavityWallDensePlasterDenseBlock, , Cavity, 0.43, 0.225733634311512, Gross
Party Walls                   Area, Kappa, Element, Construction, Type, ShelterFactor, UValueFinal
    Party Wall               44.02, 180, , PartyWallDensePlaster, , Solid, 0, 0
External Roofs                Nett Area, Gross Area, Kappa, Construction, Element, UValueFinal
Party Ceilings                Area, Kappa, Construction, Element
    Ceiling                  38.86, 100, PartyFloorConcreteSlab, , 
Heat Loss Floors              Area, Kappa, Construction, Element, Type, UValueFinal, ShelterFactor
Party Floors                  Area, Kappa, Construction, Element
    Floor                    38.86, 100
Description                   Data Source, Type, Glazing, Glazing Gap, Argon Filled, Solar Trans, Frame Type, Frame Factor, U Value
    Windows                  Manufacturer, Window, Double glazed, , , 0.76, , 0.7, 
    Door                     Manufacturer, Solid Door, , , , , , , 
Openings                      Opening Type, Location, Orientation, Curtain Type, Overhang Ratio, Wide Overhang, Width, Height, Count, Area, Curtain Closed
    Windows SE               Window, External Wall, Southeast, None, 0, , 0, 0, 0, 3.42, 
    Windows NW               Window, External Wall, Northwest, None, 0, , 0, 0, 0, 1.55, 
    Door                     Solid Door, Corridor Wall, Northeast, , , , 0, 0, 0, 1.89, 
Conservatory:                 None
Draught Proofing:             100
Draught Lobby:                No
Thermal Bridges               Default, 
    Y                        0.15
Pressure Test:                True
Designed q50:                 7
AsBuilt q50:                  4
Property Tested:              False
Mechanical Ventilation        None
Chimneys MHS:                 0
Chimneys SHS:                 0
Chimneys Other:               0
Chimneys Total:               0
Open Flues MHS:               0
Open Flues SHS:               0
Open Flues Other:             0
Open Flues Total:             0
Intermittent Fans:            2
Passive Vents:                0
Flueless Gas Fires:           0
Cooling System                None
Light Fittings:               5
LEL Fittings:                 5
Percentage of LEL Fittings:   100
External Lights Fitted:       No
External LELs Fitted:         No
Electricity Tariff:           Standard
Main Heating 1
    Description
    Percentage               100
    MHS                      BGW - Mains gas BGW Post 98 Combi condens. with auto ign.
    SAP Code                 104
    Boiler Efficiency Type   Sedbuk 2009
    Efficiency               90
    Model Name               tbc
    Manufacturer             tbc
    MHS Controls             CBI
    Delayed Start Stat       No
    Ctrl SAP Code            2110

© Elmhurst Energy Systems Limited Registered Office Unit 16, St Johns Business Park, Lutterworth, Leicestershire LE17 4HB
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    Burner Control           OnOff
    Boiler Compensator       None
    Flue Type                Balanced
    Fan Assisted Flue        Yes
    Pumped                   Pump in heated space
    Heat Emitter             Radiators
    Combi boiler type        Standard Combi
    Combi keep hot type      None
Main Heating 2                None
Smoke Control Area            Unknown
Community Heating             None
Secondary Heating             None
Water Heating
    Type                     MainHeating1
    WHS                      HWP - 
    Low Water Usage          Yes
    SAP Code                 901
    Hot Water Cylinder       None
Flue Gas Heat Recovery System None
Waste Water Heat Recovery     none
PV Unit
    Type                     One Dwelling
    PVUnit 1                 Cells Peak = 0.28, Orientation = South, Elevation = Horizontal, Overshading = NoneOrLittle
Wind Turbine                  None
Terrain Type:                 Urban
Small Scale Hydro             None
Special Features              None

------------------------------------------------------------------------------------------------------------------------------------------------------

© Elmhurst Energy Systems Limited Registered Office Unit 16, St Johns Business Park, Lutterworth, Leicestershire LE17 4HB

CALCULATION DETAILS for survey reference no 'PVs'
CALCULATION OF FABRIC ENERGY EFFICIENCY Page: 3 of 22

SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF FABRIC ENERGY EFFICIENCY
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 38.8600 (1b)    x      2.7400 (2b)    =    106.4764 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               38.8600                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    106.4764 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 2 * 10 =     20.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         20.0000 / (5) =       0.1878 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       7.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.5378 (18)
Number of sides on which dwelling is sheltered                                                                                            2      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.8500 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.4572 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.6172     0.5829     0.5829     0.5143     0.4686     0.4457     0.4229     0.4229     0.4800     0.5143     0.5486     0.5829 (22b)
Effective ach     0.6904     0.6699     0.6699     0.6323     0.6098     0.5993     0.5894     0.5894     0.6152     0.6323     0.6505     0.6699 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                           4.9700         1.4151         7.0330                               (27)
External Wall                                  25.0760         4.9700        20.1060         0.2000         4.0212                               (29a)
Corridor Wall                                  28.0800         1.8900        26.1900         0.2257         5.9120                               (29a)
Total net area of external elements Aum(A, m2)                               53.1560                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     18.8562                               (33)
Party Wall                                                                   44.0200         0.0000         0.0000                               (32)
Floor                                                                        38.8600                                                             (32d)
Ceiling                                                                      38.8600                                                             (32b)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                                7.9734 (36)
Total fabric heat loss                                                                                                 (33) + (36) =     26.8296 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           24.2604    23.5375    23.5375    22.2157    21.4262    21.0591    20.7102    20.7102    21.6167    22.2157    22.8559    23.5375 (38)
(39)m           51.0900    50.3671    50.3671    49.0453    48.2558    47.8886    47.5398    47.5398    48.4463    49.0453    49.6855    50.3671 (39)
(40)m            1.3147     1.2961     1.2961     1.2621     1.2418     1.2323     1.2234     1.2234     1.2467     1.2621     1.2786     1.2961 (40)
                                                                                                          Average = Sum(40)m / 12 =      1.2644 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      1.3764 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              66.8889 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m           73.5778    70.9023    68.2267    65.5512    62.8756    60.2001    60.2001    62.8756    65.5512    68.2267    70.9023    73.5778 (44)
(45)m          109.3749    95.6599    98.7125    86.0599    82.5766    71.2573    66.0304    75.7708    76.6758    89.3582    97.5415   105.9237 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1054.9414 (45)
(46)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (46)
Water storage loss:
(57)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
Primary circuit loss (annual) from Table 3                                                                                                0.0000 (58)
(59)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (59)
(65)m           23.2422    20.3277    20.9764    18.2877    17.5475    15.1422    14.0315    16.1013    16.2936    18.9886    20.7276    22.5088 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m           68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188 (66)
(67)m           11.5788    10.2842     8.3637     6.3319     4.7331     3.9959     4.3177     5.6123     7.5329     9.5647    11.1634    11.9007 (67)
(68)m          118.6774   119.9089   116.8055   110.1989   101.8592    94.0210    88.7847    87.5532    90.6565    97.2632   105.6029   113.4410 (68)
(69)m           29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819 (69)
(70)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (70)
(71)m          -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551 (71)
(72)m           31.2395    30.2496    28.1941    25.3996    23.5854    21.0308    18.8595    21.6415    22.6300    25.5223    28.7883    30.2537 (72)
(73)m          205.1413   204.0883   197.0090   185.5760   173.8233   162.6934   155.6075   158.4527   164.4650   175.9959   189.2002   199.2411 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
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------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                  3.4200            37.3877             0.7600             0.7000             0.7700            47.1411 (77)
Northwest                                  1.5500            11.5098             0.7600             0.7000             0.7700             6.5772 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m           53.7183    93.8221   129.6873   169.2292   194.1996   200.7729   195.3476   175.9184   146.4152   108.1544    64.8194    45.6337 (83)
(84)m          258.8596   297.9105   326.6962   354.8052   368.0229   363.4663   350.9552   334.3711   310.8802   284.1503   254.0196   244.8747 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             52.8208    53.5789    53.5789    55.0229    55.9230    56.3518    56.7653    56.7653    55.7031    55.0229    54.3138    53.5789
alpha            4.5214     4.5719     4.5719     4.6682     4.7282     4.7568     4.7844     4.7844     4.7135     4.6682     4.6209     4.5719
(86)m            0.9967     0.9933     0.9847     0.9636     0.8963     0.7493     0.5401     0.5637     0.8423     0.9679     0.9939     0.9971 (86)

(87)m           19.6274    19.7995    20.0736    20.3810    20.7173    20.9187    20.9872    20.9847    20.8510    20.4665    19.9536    19.6658 (87)
(88)m           19.8322    19.8467    19.8467    19.8733    19.8893    19.8967    19.9039    19.9039    19.8854    19.8733    19.8604    19.8467 (88)
(89)m            0.9955     0.9910     0.9790     0.9494     0.8535     0.6543     0.4036     0.4229     0.7633     0.9517     0.9915     0.9960 (89)
(90)m           18.5989    18.7813    19.0526    19.3732    19.6965    19.8590    19.9011    19.9005    19.8063    19.4598    18.9462    18.6486 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.5373 (91)
(92)m           19.1515    19.3284    19.6012    19.9147    20.2450    20.4284    20.4847    20.4830    20.3677    20.0007    19.4875    19.1952 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           19.1515    19.3284    19.6012    19.9147    20.2450    20.4284    20.4847    20.4830    20.3677    20.0007    19.4875    19.1952 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9946     0.9896     0.9774     0.9500     0.8688     0.7030     0.4776     0.4993     0.8011     0.9539     0.9904     0.9952 (94)
(95)m          257.4634   294.8257   319.3286   337.0582   319.7523   255.5060   167.6058   166.9527   249.0512   271.0532   251.5826   243.7051 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m          748.5454   721.6793   644.7602   550.0277   412.3463   279.1142   170.4143   170.3368   293.9553   451.2526   620.4470   720.0053 (97)
(98)m          365.3650   286.8456   242.1211   153.3380    68.8899     0.0000     0.0000     0.0000     0.0000   134.0684   265.5824   354.3674 (98)
Space heating (October to May) (kWh/year)                                                                                              1870.5777 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     48.1363 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Calculated for June, July and August. See Table 10b
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Ext. temp.       0.0000     0.0000     0.0000     0.0000     0.0000    15.4000    17.8000    17.8000     0.0000     0.0000     0.0000     0.0000
(100)m           0.0000     0.0000     0.0000     0.0000     0.0000   411.8424   294.7470   294.7470     0.0000     0.0000     0.0000     0.0000 (100)
(101)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.8910     0.9579     0.9523     0.0000     0.0000     0.0000     0.0000 (101)
(102)m           0.0000     0.0000     0.0000     0.0000     0.0000   366.9567   282.3422   280.6931     0.0000     0.0000     0.0000     0.0000 (102)
(103)m           0.0000     0.0000     0.0000     0.0000     0.0000   492.2066   472.5025   455.9274     0.0000     0.0000     0.0000     0.0000 (103)
(98)m            0.0000     0.0000     0.0000     0.0000     0.0000     3.1497     0.1342     0.1571     0.0000     0.0000     0.0000     0.0000 (98)
(104)m           0.0000     0.0000     0.0000     0.0000     0.0000    90.1799   141.4793   130.3743     0.0000     0.0000     0.0000     0.0000 (104)
Cooled fraction                                                                                             fC = cooled area / (4) =       1.000 (105)
(106)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.2500     0.2500     0.2500     0.0000     0.0000     0.0000     0.0000 (106)
(107)m           0.0000     0.0000     0.0000     0.0000     0.0000    22.5450    35.3698    32.5936     0.0000     0.0000     0.0000     0.0000 (107)
                                                                                                             Total = Sum(107)6..8 =     90.5084 (107)
Space cooling requirement in kWh/m2/year                                                                               (107) / (4) =      2.3291 (108)

------------------------------------------------------------------------------------------------------------------------------------------------------
8f.  Fabric Energy Efficiency
------------------------------------------------------------------------------------------------------------------------------------------------------

Fabric Energy Efficiency                                                                                              (99) + (108) =     50.4654
Fabric Energy Efficiency rounded                                                                                                            50.5 (109)

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF DATA FOR RENEWABLE HEAT INCENTIVE (RHI)
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 38.8600 (1b)    x      2.7400 (2b)    =    106.4764 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               38.8600                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    106.4764 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 2 * 10 =     20.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         20.0000 / (5) =       0.1878 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       7.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.5378 (18)
Number of sides on which dwelling is sheltered                                                                                            2      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.8500 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.4572 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.6172     0.5829     0.5829     0.5143     0.4686     0.4457     0.4229     0.4229     0.4800     0.5143     0.5486     0.5829 (22b)
Effective ach     0.6904     0.6699     0.6699     0.6323     0.6098     0.5993     0.5894     0.5894     0.6152     0.6323     0.6505     0.6699 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                           4.9700         1.4151         7.0330                               (27)
External Wall                                  25.0760         4.9700        20.1060         0.2000         4.0212                               (29a)
Corridor Wall                                  28.0800         1.8900        26.1900         0.2257         5.9120                               (29a)
Total net area of external elements Aum(A, m2)                               53.1560                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     18.8562                               (33)
Party Wall                                                                   44.0200         0.0000         0.0000                               (32)
Floor                                                                        38.8600                                                             (32d)
Ceiling                                                                      38.8600                                                             (32b)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                                7.9734 (36)
Total fabric heat loss                                                                                                 (33) + (36) =     26.8296 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           24.2604    23.5375    23.5375    22.2157    21.4262    21.0591    20.7102    20.7102    21.6167    22.2157    22.8559    23.5375 (38)
(39)m           51.0900    50.3671    50.3671    49.0453    48.2558    47.8886    47.5398    47.5398    48.4463    49.0453    49.6855    50.3671 (39)
(40)m            1.3147     1.2961     1.2961     1.2621     1.2418     1.2323     1.2234     1.2234     1.2467     1.2621     1.2786     1.2961 (40)
                                                                                                          Average = Sum(40)m / 12 =      1.2644 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      1.3764 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              66.8889 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m           73.5778    70.9023    68.2267    65.5512    62.8756    60.2001    60.2001    62.8756    65.5512    68.2267    70.9023    73.5778 (44)
(45)m          109.3749    95.6599    98.7125    86.0599    82.5766    71.2573    66.0304    75.7708    76.6758    89.3582    97.5415   105.9237 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1054.9414 (45)
(46)m           16.4062    14.3490    14.8069    12.9090    12.3865    10.6886     9.9046    11.3656    11.5014    13.4037    14.6312    15.8886 (46)
Water storage loss:
(57)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
(61)m           37.4945    32.6345    34.7676    32.3266    32.0407    29.6877    30.6773    32.0407    32.3266    34.7676    34.9655    37.4945 (61)
(62)m          146.8693   128.2944   133.4801   118.3866   114.6173   100.9450    96.7077   107.8115   109.0024   124.1258   132.5070   143.4182 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    146.8693   128.2944   133.4801   118.3866   114.6173   100.9450    96.7077   107.8115   109.0024   124.1258   132.5070   143.4182 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   1456.1651 (64)
RHI water heating demand                                                                                                               1456      (64)
(65)m           45.7408    39.9656    41.5138    36.6966    35.4669    31.1150    29.6244    33.2040    33.5763    38.4035    41.1739    44.5932 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m           82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826 (66)
(67)m           28.9471    25.7106    20.9092    15.8296    11.8328     9.9898    10.7943    14.0309    18.8322    23.9118    27.9086    29.7516 (67)
(68)m          177.1304   178.9684   174.3366   164.4759   152.0286   140.3299   132.5144   130.6764   135.3082   145.1689   157.6162   169.3149 (68)
(69)m           44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m          -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551 (71)
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(72)m           61.4795    59.4725    55.7981    50.9675    47.6706    43.2152    39.8178    44.6290    46.6338    51.6176    57.1860    59.9372 (72)
(73)m          349.7192   346.3137   333.2061   313.4352   293.6942   275.6971   265.2887   271.4984   282.9364   302.8605   324.8729   341.1659 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                  3.4200            39.7858             0.7600             0.7000             0.7700            50.1648 (77)
Northwest                                  1.5500            12.7761             0.7600             0.7000             0.7700             7.3008 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m           57.4657    91.7040   131.6321   168.1962   193.8524   212.7715   203.7695   186.0119   151.3716   111.5355    73.4724    47.9394 (83)
(84)m          407.1849   438.0177   464.8382   481.6314   487.5466   488.4686   469.0582   457.5103   434.3080   414.3960   398.3453   389.1053 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             52.8208    53.5789    53.5789    55.0229    55.9230    56.3518    56.7653    56.7653    55.7031    55.0229    54.3138    53.5789
alpha            4.5214     4.5719     4.5719     4.6682     4.7282     4.7568     4.7844     4.7844     4.7135     4.6682     4.6209     4.5719
(86)m            0.9775     0.9674     0.9383     0.8873     0.7417     0.5343     0.3233     0.3314     0.6237     0.8645     0.9604     0.9788 (86)

(87)m           20.0279    20.1597    20.4142    20.6531    20.8960    20.9828    20.9989    20.9987    20.9644    20.7565    20.3312    20.0587 (87)
(88)m           19.8322    19.8467    19.8467    19.8733    19.8893    19.8967    19.9039    19.9039    19.8854    19.8733    19.8604    19.8467 (88)
(89)m            0.9705     0.9575     0.9188     0.8526     0.6707     0.4358     0.2131     0.2185     0.5205     0.8148     0.9465     0.9719 (89)
(90)m           18.6036    18.8012    19.1578    19.4988    19.8031    19.8881    19.9037    19.9037    19.8654    19.6370    19.0575    18.6591 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.5373 (91)
(92)m           19.3689    19.5312    19.8329    20.1190    20.3904    20.4763    20.4921    20.4921    20.4559    20.2385    19.7418    19.4111 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           19.3689    19.5312    19.8329    20.1190    20.3904    20.4763    20.4921    20.4921    20.4559    20.2385    19.7418    19.4111 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9670     0.9541     0.9185     0.8610     0.7044     0.4885     0.2725     0.2793     0.5750     0.8326     0.9447     0.9686 (94)
(95)m          393.7311   417.9263   426.9701   414.6737   343.4245   238.6000   127.7978   127.7725   249.7466   345.0157   376.3303   376.8890 (95)
(96)m            5.1000     5.5000     7.4000     9.3000    12.6000    15.4000    17.8000    17.8000    15.1000    11.6000     7.6000     5.5000 (96)
(97)m          728.9972   706.7083   626.2066   530.6226   375.9311   243.0988   127.9841   127.9804   259.4740   423.6795   603.2738   700.6623 (97)
(98)m          249.4380   194.0615   148.2320    83.4832    24.1849     0.0000     0.0000     0.0000     0.0000    58.5259   163.3993   240.8874 (98)
Space heating (October to May) (kWh/year)                                                                                              1162.2120 (98)
RHI space heating demand                                                                                                               1162      (98)

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF ENERGY RATINGS
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 38.8600 (1b)    x      2.7400 (2b)    =    106.4764 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               38.8600                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    106.4764 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 2 * 10 =     20.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         20.0000 / (5) =       0.1878 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       7.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.5378 (18)
Number of sides on which dwelling is sheltered                                                                                            2      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.8500 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.4572 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.6172     0.5829     0.5829     0.5143     0.4686     0.4457     0.4229     0.4229     0.4800     0.5143     0.5486     0.5829 (22b)
Effective ach     0.6904     0.6699     0.6699     0.6323     0.6098     0.5993     0.5894     0.5894     0.6152     0.6323     0.6505     0.6699 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                           4.9700         1.4151         7.0330                               (27)
External Wall                                  25.0760         4.9700        20.1060         0.2000         4.0212                               (29a)
Corridor Wall                                  28.0800         1.8900        26.1900         0.2257         5.9120                               (29a)
Total net area of external elements Aum(A, m2)                               53.1560                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     18.8562                               (33)
Party Wall                                                                   44.0200         0.0000         0.0000                               (32)
Floor                                                                        38.8600                                                             (32d)
Ceiling                                                                      38.8600                                                             (32b)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                                7.9734 (36)
Total fabric heat loss                                                                                                 (33) + (36) =     26.8296 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           24.2604    23.5375    23.5375    22.2157    21.4262    21.0591    20.7102    20.7102    21.6167    22.2157    22.8559    23.5375 (38)
(39)m           51.0900    50.3671    50.3671    49.0453    48.2558    47.8886    47.5398    47.5398    48.4463    49.0453    49.6855    50.3671 (39)
(40)m            1.3147     1.2961     1.2961     1.2621     1.2418     1.2323     1.2234     1.2234     1.2467     1.2621     1.2786     1.2961 (40)
                                                                                                          Average = Sum(40)m / 12 =      1.2644 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      1.3764 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              66.8889 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m           73.5778    70.9023    68.2267    65.5512    62.8756    60.2001    60.2001    62.8756    65.5512    68.2267    70.9023    73.5778 (44)
(45)m          109.3749    95.6599    98.7125    86.0599    82.5766    71.2573    66.0304    75.7708    76.6758    89.3582    97.5415   105.9237 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1054.9414 (45)
(46)m           16.4062    14.3490    14.8069    12.9090    12.3865    10.6886     9.9046    11.3656    11.5014    13.4037    14.6312    15.8886 (46)
Water storage loss:
(57)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
(61)m           37.4945    32.6345    34.7676    32.3266    32.0407    29.6877    30.6773    32.0407    32.3266    34.7676    34.9655    37.4945 (61)
(62)m          146.8693   128.2944   133.4801   118.3866   114.6173   100.9450    96.7077   107.8115   109.0024   124.1258   132.5070   143.4182 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    146.8693   128.2944   133.4801   118.3866   114.6173   100.9450    96.7077   107.8115   109.0024   124.1258   132.5070   143.4182 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   1456.1651 (64)
(65)m           45.7408    39.9656    41.5138    36.6966    35.4669    31.1150    29.6244    33.2040    33.5763    38.4035    41.1739    44.5932 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m           82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826    82.5826 (66)
(67)m           28.9471    25.7106    20.9092    15.8296    11.8328     9.9898    10.7943    14.0309    18.8322    23.9118    27.9086    29.7516 (67)
(68)m          177.1304   178.9684   174.3366   164.4759   152.0286   140.3299   132.5144   130.6764   135.3082   145.1689   157.6162   169.3149 (68)
(69)m           44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346    44.6346 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m          -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551 (71)
(72)m           61.4795    59.4725    55.7981    50.9675    47.6706    43.2152    39.8178    44.6290    46.6338    51.6176    57.1860    59.9372 (72)
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(73)m          349.7192   346.3137   333.2061   313.4352   293.6942   275.6971   265.2887   271.4984   282.9364   302.8605   324.8729   341.1659 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                  3.4200            37.3877             0.7600             0.7000             0.7700            47.1411 (77)
Northwest                                  1.5500            11.5098             0.7600             0.7000             0.7700             6.5772 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m           53.7183    93.8221   129.6873   169.2292   194.1996   200.7729   195.3476   175.9184   146.4152   108.1544    64.8194    45.6337 (83)
(84)m          403.4375   440.1359   462.8934   482.6644   487.8938   476.4700   460.6363   447.4168   429.3516   411.0149   389.6924   386.7995 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             52.8208    53.5789    53.5789    55.0229    55.9230    56.3518    56.7653    56.7653    55.7031    55.0229    54.3138    53.5789
alpha            4.5214     4.5719     4.5719     4.6682     4.7282     4.7568     4.7844     4.7844     4.7135     4.6682     4.6209     4.5719
(86)m            0.9810     0.9704     0.9470     0.9016     0.7892     0.6127     0.4191     0.4310     0.6941     0.8939     0.9686     0.9820 (86)

(87)m           19.9507    20.1083    20.3483    20.6019    20.8486    20.9653    20.9956    20.9950    20.9369    20.6853    20.2487    19.9852 (87)
(88)m           19.8322    19.8467    19.8467    19.8733    19.8893    19.8967    19.9039    19.9039    19.8854    19.8733    19.8604    19.8467 (88)
(89)m            0.9752     0.9615     0.9306     0.8715     0.7289     0.5196     0.3092     0.3182     0.6018     0.8546     0.9577     0.9763 (89)
(90)m           18.4923    18.7275    19.0662    19.4315    19.7516    19.8756    19.9026    19.9024    19.8429    19.5481    18.9411    18.5530 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.5373 (91)
(92)m           19.2759    19.4695    19.7551    20.0604    20.3410    20.4611    20.4899    20.4895    20.4307    20.1592    19.6437    19.3225 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           19.2759    19.4695    19.7551    20.0604    20.3410    20.4611    20.4899    20.4895    20.4307    20.1592    19.6437    19.3225 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9717     0.9580     0.9290     0.8771     0.7550     0.5686     0.3685     0.3790     0.6490     0.8658     0.9551     0.9730 (94)
(95)m          392.0269   421.6424   430.0504   423.3533   368.3680   270.9111   169.7298   169.5911   278.6583   355.8603   372.2117   376.3498 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m          754.9021   728.7847   652.5099   557.1745   416.9790   280.6812   170.6618   170.6438   297.0106   459.0222   628.2083   726.4207 (97)
(98)m          269.9792   206.3996   165.5099    96.3512    36.1666     0.0000     0.0000     0.0000     0.0000    76.7524   184.3176   260.4528 (98)
Space heating (October to May) (kWh/year)                                                                                              1295.9293 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     33.3487 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Not applicable

------------------------------------------------------------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         90.8000 (206)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)
Space heating:

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(98)m          269.9792   206.3996   165.5099    96.3512    36.1666     0.0000     0.0000     0.0000     0.0000    76.7524   184.3176   260.4528 (98)
(211)m         297.3339   227.3124   182.2796   106.1137    39.8311     0.0000     0.0000     0.0000     0.0000    84.5291   202.9929   286.8423 (211)
(215)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)
Annual totals kWh/year
Space heating fuel used, main system 1                                                                                                 1427.2349 (211)
Space heating fuel used, secondary                                                                                                        0.0000 (215)

Water heating
(64)m          146.8693   128.2944   133.4801   118.3866   114.6173   100.9450    96.7077   107.8115   109.0024   124.1258   132.5070   143.4182 (64)
Efficiency of water heater                                                                                                               81.5000 (216)
(217)m          87.2905    86.9948    86.3986    85.4259    83.5526    81.5000    81.5000    81.5000    81.5000    84.8193    86.6640    87.2639 (217)
(219)m         168.2535   147.4737   154.4934   138.5840   137.1798   123.8589   118.6597   132.2841   133.7452   146.3414   152.8974   164.3499 (219)

Water heating fuel used                                                                                                                1718.1209 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):
  central heating pump                                                                                                                 130.0000 (230c)
  boiler with a fan-assisted flue                                                                                                       45.0000 (230e)
Total electricity for the above, kWh/year                                                                                               175.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     204.4860 (232)

Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.28 * 961 * 1.00)                                                                             -215.2640                       (233)

------------------------------------------------------------------------------------------------------------------------------------------------------
10a. Fuel costs - using Table 12 prices
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Fuel            Fuel price             Fuel cost
                                                                                           kWh/year                 p/kWh                £/year
Space heating - main system 1                                                              1427.2349                3.1000               44.2443 (240)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (242)
Water heating cost (other fuel)                                                            1718.1209                3.1000               53.2617 (247)
Pumps and fans for heating                                                                  175.0000               11.4600               20.0550 (249)
Energy for lighting                                                                         204.4860               11.4600               23.4341 (250)
Additional standing charges                                                                                                             106.0000 (251)

Energy saving/generation technologies
PV Unit                                                                                    -215.2640               11.4600              -24.6693 (252)
Total energy cost                                                                                                                       222.3259 (255)

------------------------------------------------------------------------------------------------------------------------------------------------------
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11a. SAP rating - Individual heating systems
------------------------------------------------------------------------------------------------------------------------------------------------------

Energy cost deflator (Table 12):                                                                                                          0.4700 (256)
Energy cost factor (ECF)                                                                           [(255) x (256)] / [(4) + 45.0] =       1.2460 (257)
SAP value                                                                                                                                82.6177
SAP rating (Section 12)                                                                                                                  83      (258)
SAP band                                                                                                                                  B

------------------------------------------------------------------------------------------------------------------------------------------------------
10a. Fuel costs - using BEDF prices (327)
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Fuel            Fuel price             Fuel cost
                                                                                           kWh/year                 p/kWh                £/year
Space heating - main system 1                                                              1427.2349                3.4100               48.6687 (240)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (242)
Water heating cost (other fuel)                                                            1718.1209                3.4100               58.5879 (247)
Pumps and fans for heating                                                                  175.0000               12.9300               22.6275 (249)
Energy for lighting                                                                         204.4860               12.9300               26.4400 (250)
Additional standing charges                                                                                                             119.0000 (251)

Energy saving/generation technologies
PV Unit                                                                                    -215.2640               12.9300              -27.8336 (252)
Total energy cost                                                                                                                       247.4905 (255)

------------------------------------------------------------------------------------------------------------------------------------------------------
12a. CO2 emissions - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy       Emission factor             Emissions
                                                                                           kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              1427.2349                0.1980              282.5925 (261)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (263)
Water heating cost (other fuel)                                                            1718.1209                0.1980              340.1879 (264)
Space and water heating                                                                                                                 622.7804 (265)
Pumps and fans                                                                              175.0000                0.5170               90.4750 (267)
Energy for lighting                                                                         204.4860                0.5170              105.7192 (268)

Energy saving/generation technologies
PV Unit                                                                                    -215.2640                0.5290             -113.8747 (269)
Total CO2, kg/year                                                                                                                      705.1000 (272)
CO2 emissions per m2                                                                                                                     18.1400 (273)
EI value                                                                                                                                 88.7332
EI rating                                                                                                                                89      (274)
EI band                                                                                                                                   B

------------------------------------------------------------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy Primary energy factor        Primary energy
                                                                                           kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              1427.2349                1.0200             1455.7796 (261)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (263)
Water heating cost (other fuel)                                                            1718.1209                1.0200             1752.4833 (264)
Space and water heating                                                                                                                3208.2629 (265)
Pumps and fans                                                                              175.0000                2.9200              511.0000 (267)
Energy for lighting                                                                         204.4860                2.9200              597.0990 (268)

Energy saving/generation technologies
PV Unit                                                                                    -215.2640                2.9200             -628.5709 (269)
Primary energy kWh/year                                                                                                                3687.7910 (272)
Primary energy kWh/m2/year                                                                                                               94.8994 (273)

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 38.8600 (1b)    x      2.7400 (2b)    =    106.4764 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               38.8600                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    106.4764 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 2 * 10 =     20.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         20.0000 / (5) =       0.1878 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       7.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.5378 (18)
Number of sides on which dwelling is sheltered                                                                                            2      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.8500 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.4572 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.6172     0.5829     0.5829     0.5143     0.4686     0.4457     0.4229     0.4229     0.4800     0.5143     0.5486     0.5829 (22b)
Effective ach     0.6904     0.6699     0.6699     0.6323     0.6098     0.5993     0.5894     0.5894     0.6152     0.6323     0.6505     0.6699 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                           4.9700         1.4151         7.0330                               (27)
External Wall                                  25.0760         4.9700        20.1060         0.2000         4.0212                               (29a)
Corridor Wall                                  28.0800         1.8900        26.1900         0.2257         5.9120                               (29a)
Total net area of external elements Aum(A, m2)                               53.1560                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     18.8562                               (33)
Party Wall                                                                   44.0200         0.0000         0.0000                               (32)
Floor                                                                        38.8600                                                             (32d)
Ceiling                                                                      38.8600                                                             (32b)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                                7.9734 (36)
Total fabric heat loss                                                                                                 (33) + (36) =     26.8296 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           24.2604    23.5375    23.5375    22.2157    21.4262    21.0591    20.7102    20.7102    21.6167    22.2157    22.8559    23.5375 (38)
(39)m           51.0900    50.3671    50.3671    49.0453    48.2558    47.8886    47.5398    47.5398    48.4463    49.0453    49.6855    50.3671 (39)
(40)m            1.3147     1.2961     1.2961     1.2621     1.2418     1.2323     1.2234     1.2234     1.2467     1.2621     1.2786     1.2961 (40)
                                                                                                          Average = Sum(40)m / 12 =      1.2644 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      1.3764 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              66.8889 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m           73.5778    70.9023    68.2267    65.5512    62.8756    60.2001    60.2001    62.8756    65.5512    68.2267    70.9023    73.5778 (44)
(45)m          109.3749    95.6599    98.7125    86.0599    82.5766    71.2573    66.0304    75.7708    76.6758    89.3582    97.5415   105.9237 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1054.9414 (45)
(46)m           16.4062    14.3490    14.8069    12.9090    12.3865    10.6886     9.9046    11.3656    11.5014    13.4037    14.6312    15.8886 (46)
Water storage loss:
(57)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
(61)m           37.4945    32.6345    34.7676    32.3266    32.0407    29.6877    30.6773    32.0407    32.3266    34.7676    34.9655    37.4945 (61)
(62)m          146.8693   128.2944   133.4801   118.3866   114.6173   100.9450    96.7077   107.8115   109.0024   124.1258   132.5070   143.4182 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    146.8693   128.2944   133.4801   118.3866   114.6173   100.9450    96.7077   107.8115   109.0024   124.1258   132.5070   143.4182 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   1456.1651 (64)
(65)m           45.7408    39.9656    41.5138    36.6966    35.4669    31.1150    29.6244    33.2040    33.5763    38.4035    41.1739    44.5932 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m           68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188 (66)
(67)m           11.5788    10.2842     8.3637     6.3319     4.7331     3.9959     4.3177     5.6123     7.5329     9.5647    11.1634    11.9007 (67)
(68)m          118.6774   119.9089   116.8055   110.1989   101.8592    94.0210    88.7847    87.5532    90.6565    97.2632   105.6029   113.4410 (68)
(69)m           29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m          -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551 (71)
(72)m           61.4795    59.4725    55.7981    50.9675    47.6706    43.2152    39.8178    44.6290    46.6338    51.6176    57.1860    59.9372 (72)
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(73)m          245.3814   243.3113   234.6130   221.1439   207.9085   194.8778   186.5658   191.4402   198.4688   212.0911   227.5979   238.9245 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                  3.4200            37.3877             0.7600             0.7000             0.7700            47.1411 (77)
Northwest                                  1.5500            11.5098             0.7600             0.7000             0.7700             6.5772 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m           53.7183    93.8221   129.6873   169.2292   194.1996   200.7729   195.3476   175.9184   146.4152   108.1544    64.8194    45.6337 (83)
(84)m          299.0997   337.1334   364.3002   390.3730   402.1081   395.6507   381.9135   367.3585   344.8840   320.2455   292.4173   284.5581 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             52.8208    53.5789    53.5789    55.0229    55.9230    56.3518    56.7653    56.7653    55.7031    55.0229    54.3138    53.5789
alpha            4.5214     4.5719     4.5719     4.6682     4.7282     4.7568     4.7844     4.7844     4.7135     4.6682     4.6209     4.5719
(86)m            0.9940     0.9891     0.9770     0.9494     0.8675     0.7074     0.5001     0.5183     0.7991     0.9513     0.9893     0.9946 (86)

(87)m           19.7196    19.8879    20.1542    20.4491    20.7624    20.9366    20.9907    20.9892    20.8836    20.5367    20.0405    19.7573 (87)
(88)m           19.8322    19.8467    19.8467    19.8733    19.8893    19.8967    19.9039    19.9039    19.8854    19.8733    19.8604    19.8467 (88)
(89)m            0.9920     0.9854     0.9688     0.9308     0.8182     0.6110     0.3718     0.3861     0.7128     0.9286     0.9852     0.9927 (89)
(90)m           18.1599    18.4138    18.7978    19.2329    19.6589    19.8552    19.9010    19.9005    19.7993    19.3612    18.6467    18.2250 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.5373 (91)
(92)m           18.9980    19.2059    19.5266    19.8863    20.2518    20.4363    20.4865    20.4855    20.3819    19.9928    19.3956    19.0483 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           18.9980    19.2059    19.5266    19.8863    20.2518    20.4363    20.4865    20.4855    20.3819    19.9928    19.3956    19.0483 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9901     0.9828     0.9659     0.9311     0.8360     0.6605     0.4412     0.4576     0.7545     0.9315     0.9829     0.9909 (94)
(95)m          296.1247   331.3317   351.8920   363.4719   336.1440   261.3276   168.4917   168.1069   260.1978   298.2983   287.4270   281.9717 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m          740.7007   715.5077   641.0029   548.6367   412.6741   279.4911   170.5025   170.4533   294.6453   450.8628   615.8842   712.6079 (97)
(98)m          330.7645   258.1662   215.0985   133.3187    56.9383     0.0000     0.0000     0.0000     0.0000   113.5080   236.4892   320.3933 (98)
Space heating (October to May) (kWh/year)                                                                                              1664.6768 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     42.8378 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Not applicable

------------------------------------------------------------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         90.8000 (206)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)
Space heating:

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(98)m          330.7645   258.1662   215.0985   133.3187    56.9383     0.0000     0.0000     0.0000     0.0000   113.5080   236.4892   320.3933 (98)
(211)m         364.2781   284.3240   236.8927   146.8268    62.7074     0.0000     0.0000     0.0000     0.0000   125.0088   260.4507   352.8561 (211)
(215)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)
Annual totals kWh/year
Space heating fuel used, main system 1                                                                                                 1833.3445 (211)
Space heating fuel used, secondary                                                                                                        0.0000 (215)

Water heating
(64)m          146.8693   128.2944   133.4801   118.3866   114.6173   100.9450    96.7077   107.8115   109.0024   124.1258   132.5070   143.4182 (64)
Efficiency of water heater                                                                                                               81.5000 (216)
(217)m          87.7220    87.4859    86.9985    86.1749    84.3680    81.5000    81.5000    81.5000    81.5000    85.6923    87.2257    87.7053 (217)
(219)m         167.4259   146.6458   153.4280   137.3793   135.8540   123.8589   118.6597   132.2841   133.7452   144.8505   151.9127   163.5228 (219)

Water heating fuel used                                                                                                                1709.5669 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):
  central heating pump                                                                                                                 130.0000 (230c)
  boiler with a fan-assisted flue                                                                                                       45.0000 (230e)
Total electricity for the above, kWh/year                                                                                               175.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     204.4860 (232)

Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.28 * 961 * 1.00)                                                                             -215.2640                       (233)

------------------------------------------------------------------------------------------------------------------------------------------------------
12a. CO2 emissions - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy       Emission factor             Emissions
                                                                                           kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              1833.3445                0.1980              363.0022 (261)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (263)
Water heating cost (other fuel)                                                            1709.5669                0.1980              338.4942 (264)
Space and water heating                                                                                                                 701.4965 (265)
Pumps and fans                                                                              175.0000                0.5170               90.4750 (267)
Energy for lighting                                                                         204.4860                0.5170              105.7192 (268)

Energy saving/generation technologies
PV Unit                                                                                    -215.2640                0.5290             -113.8747 (269)
Total CO2, kg/year                                                                                                                      783.8160 (272)
Dwelling Carbon Dioxide Emission Rate (DER)                                                                                              20.1700 (273)
------------------------------------------------------------------------------------------------------------------------------------------------------
16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
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DER                                                                                                                                      20.1700 ZC1
Total Floor Area                                                                                                                 TFA     38.8600
Assumed number of occupants                                                                                                        N      1.3764
CO2 emission factor in Table 12 for electricity displaced from grid                                                               EF      0.5290
CO2 emissions from appliances, equation (L14)                                                                                            18.4459 ZC2
CO2 emissions from cooking, equation (L16)                                                                                                3.9123 ZC3
Total CO2 emissions                                                                                                                      42.5282 ZC4
Residual CO2 emissions offset from biofuel CHP                                                                                            0.0000 ZC5
Additional allowable electricity generation, kWh/m2/year                                                                                  0.0000 ZC6
Resulting CO2 emissions offset from additional allowable electricity generation                                                           0.0000 ZC7
Net CO2 emissions                                                                                                                        42.5282 ZC8

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF TARGET EMISSIONS
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 38.8600 (1b)    x      2.7400 (2b)    =    106.4764 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               38.8600                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    106.4764 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 2 * 10 =     20.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         20.0000 / (5) =       0.1878 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                      10.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.6878 (18)
Number of sides on which dwelling is sheltered                                                                                            2      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.8500 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.5847 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.7893     0.7454     0.7454     0.6577     0.5993     0.5700     0.5408     0.5408     0.6139     0.6577     0.7016     0.7454 (22b)
Effective ach     0.8115     0.7778     0.7778     0.7163     0.6796     0.6625     0.6462     0.6462     0.6884     0.7163     0.7461     0.7778 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Doors                                                                         1.8500         2.0000         3.7000                               (26)
Windows (Uw = 2.00)                                                           7.8650         1.8519        14.5648                               (27)
External Wall                                  53.1560         9.7150        43.4410         0.3500        15.2044                               (29a)
Total net area of external elements Aum(A, m2)                               53.1560                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     33.4692                               (33)
Party Wall                                                                   44.0200         0.0000         0.0000                               (32)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (User defined value 0.110 * total exposed area)                                                                           5.8472 (36)
Total fabric heat loss                                                                                                 (33) + (36) =     39.3163 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           28.5135    27.3312    27.3312    25.1692    23.8781    23.2775    22.7070    22.7070    24.1896    25.1692    26.2164    27.3312 (38)
(39)m           67.8298    66.6475    66.6475    64.4855    63.1944    62.5938    62.0233    62.0233    63.5059    64.4855    65.5327    66.6475 (39)
(40)m            1.7455     1.7151     1.7151     1.6594     1.6262     1.6108     1.5961     1.5961     1.6342     1.6594     1.6864     1.7151 (40)
                                                                                                          Average = Sum(40)m / 12 =      1.6633 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      1.3764 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              70.4094 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m           77.4504    74.6340    71.8176    69.0012    66.1849    63.3685    63.3685    66.1849    69.0012    71.8176    74.6340    77.4504 (44)
(45)m          115.1314   100.6947   103.9079    90.5894    86.9227    75.0077    69.5056    79.7587    80.7113    94.0613   102.6752   111.4986 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1110.4646 (45)
(46)m           17.2697    15.1042    15.5862    13.5884    13.0384    11.2512    10.4258    11.9638    12.1067    14.1092    15.4013    16.7248 (46)
Water storage loss:
b) If manufacturer declared cylinder loss factor is not known :
 Cylinder volume (litres) including any solar storage within same cylinder                                                             150.0000 (50)
 Hot water storage loss factor from Table 2 (kWh/litre/day)                                                                              0.0191 (51)
 Volume factor from Table 2a                                                                                                             0.9283 (52)
 Temperature factor from Table 2b                                                                                                        0.5400 (53)
Enter (49) or (54) in (55)                                                                                                                1.4364 (55)
(57)m           44.5282    40.2190    44.5282    43.0918    44.5282    43.0918    44.5282    44.5282    43.0918    44.5282    43.0918    44.5282 (57)
Primary circuit loss (annual) from Table 3                                                                                              610.0000 (58)
(59)m           51.8082    46.7945    51.8082    50.1370    51.8082    50.1370    51.8082    51.8082    50.1370    51.8082    50.1370    51.8082 (59)
(62)m          211.4678   187.7082   200.2443   183.8182   183.2591   168.2365   165.8421   176.0952   173.9401   190.3977   195.9040   207.8350 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    211.4678   187.7082   200.2443   183.8182   183.2591   168.2365   165.8421   176.0952   173.9401   190.3977   195.9040   207.8350 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   2244.7482 (64)
(65)m          115.3503   103.0918   111.6185   104.7040   105.9709    99.5231   100.1798   103.5889   101.4195   108.3445   108.7225   114.1424 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m           68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188 (66)
(67)m           18.0914    16.0686    13.0679     9.8932     7.3953     6.2434     6.7462     8.7690    11.7697    14.9444    17.4423    18.5942 (67)
(68)m          118.6774   119.9089   116.8055   110.1989   101.8592    94.0210    88.7847    87.5532    90.6565    97.2632   105.6029   113.4410 (68)
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(69)m           29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m          -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551 (71)
(72)m          155.0408   153.4104   150.0249   145.4222   142.4340   138.2265   134.6502   139.2324   140.8605   145.6243   151.0035   153.4172 (72)
(73)m          345.4551   343.0335   333.5439   319.1600   305.3342   292.1366   283.8268   289.2002   296.9324   311.4775   327.6943   339.0981 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
East                                       7.8650            19.8726             0.7200             0.7000             0.7700            54.5904 (76)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m           54.5904   105.8117   169.1212   251.1049   305.5232   318.7979   309.4294   269.3032   202.1913   128.8588    67.8701    45.0317 (83)
(84)m          400.0456   448.8453   502.6651   570.2649   610.8573   610.9345   593.2562   558.5035   499.1237   440.3363   395.5644   384.1298 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             39.7850    40.4908    40.4908    41.8483    42.7033    43.1130    43.5096    43.5096    42.4939    41.8483    41.1796    40.4908
alpha            3.6523     3.6994     3.6994     3.7899     3.8469     3.8742     3.9006     3.9006     3.8329     3.7899     3.7453     3.6994
(86)m            0.9849     0.9760     0.9524     0.8986     0.7781     0.6053     0.4195     0.4435     0.7256     0.9154     0.9752     0.9855 (86)

(87)m           19.4189    19.6233    19.9753    20.3792    20.7500    20.9313    20.9879    20.9853    20.8594    20.4368    19.8293    19.4783 (87)
(88)m           19.5135    19.5350    19.5350    19.5746    19.5986    19.6098    19.6205    19.6205    19.5928    19.5746    19.5553    19.5350 (88)
(89)m            0.9797     0.9680     0.9358     0.8643     0.7071     0.4937     0.2829     0.3001     0.6167     0.8774     0.9655     0.9805 (89)
(90)m           18.1477    18.3643    18.7059    19.1138    19.4491    19.5831    19.6185    19.6180    19.5299    19.1776    18.5847    18.2229 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.5373 (91)
(92)m           18.8307    19.0408    19.3880    19.7937    20.1481    20.3075    20.3543    20.3527    20.2442    19.8542    19.2535    18.8974 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           18.8307    19.0408    19.3880    19.7937    20.1481    20.3075    20.3543    20.3527    20.2442    19.8542    19.2535    18.8974 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9766     0.9645     0.9338     0.8703     0.7372     0.5520     0.3568     0.3778     0.6710     0.8861     0.9629     0.9776 (94)
(95)m          390.7002   432.9241   469.3778   496.3100   450.2940   337.2308   211.6515   210.9777   334.9187   390.1993   380.9010   375.5155 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m          972.0490   935.7813   838.9555   715.3832   533.8709   357.2523   214.2452   214.1456   377.4948   583.8645   803.0032   932.8944 (97)
(98)m          432.5235   337.9200   274.9658   157.7327    62.1812     0.0000     0.0000     0.0000     0.0000   144.0869   303.9136   414.6899 (98)
Space heating (October to May) (kWh/year)                                                                                              2128.0136 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     54.7610 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Not applicable

------------------------------------------------------------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.1000 (201)
Fraction of space heat from main system(s)                                                                                                0.9000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         78.9000 (206)
Efficiency of secondary/supplementary heating system, %                                                                                 100.0000 (208)
Space heating:

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(98)m          432.5235   337.9200   274.9658   157.7327    62.1812     0.0000     0.0000     0.0000     0.0000   144.0869   303.9136   414.6899 (98)
(211)m         493.3728   385.4601   313.6492   179.9232    70.9291     0.0000     0.0000     0.0000     0.0000   164.3576   346.6695   473.0303 (211)
(215)m          43.2523    33.7920    27.4966    15.7733     6.2181     0.0000     0.0000     0.0000     0.0000    14.4087    30.3914    41.4690 (215)
Annual totals kWh/year
Space heating fuel used, main system 1                                                                                                 2427.3919 (211)
Space heating fuel used, secondary                                                                                                      212.8014 (215)

Water heating
(64)m          211.4678   187.7082   200.2443   183.8182   183.2591   168.2365   165.8421   176.0952   173.9401   190.3977   195.9040   207.8350 (64)
Efficiency of water heater                                                                                                               68.8000 (216)
(217)m          75.0231    74.7140    74.0387    72.8645    70.9239    68.8000    68.8000    68.8000    68.8000    72.5634    74.3453    74.9637 (217)
(219)m         281.8704   251.2356   270.4589   252.2741   258.3883   244.5297   241.0495   255.9523   252.8199   262.3882   263.5057   277.2475 (219)

Water heating fuel used                                                                                                                3111.7201 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):
  central heating pump                                                                                                                 130.0000 (230c)
  boiler with a fan-assisted flue                                                                                                       45.0000 (230e)
Total electricity for the above, kWh/year                                                                                               175.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     319.4991 (232)

------------------------------------------------------------------------------------------------------------------------------------------------------
12a. CO2 emissions - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy       Emission factor             Emissions
                                                                                           kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              2427.3919                0.1940              470.9140 (261)
Space heating - secondary                                                                   212.8014                0.4220               89.8022 (263)
Water heating cost (other fuel)                                                            3111.7201                0.1940              603.6737 (264)
Space and water heating                                                                                                                1164.3899 (265)
Pumps and fans                                                                              175.0000                0.4220               73.8500 (267)
Energy for lighting                                                                         319.4991                0.4220              134.8286 (268)
Total CO2, kg/year                                                                                                                     1373.0685 (272)
Emissions per m2 for space and water heating                                                                                             31.8641 (272a)
Emissions per m2 for lighting                                                                                                             3.4696 (272b)
Target Carbon Dioxide Emission Rate (TER)                                                                                                22.0600 (273)
 = [(31.8641 * 1.00 * 1.0206) + (3.4696 * 1.2251)] * 0.60
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF STANDARD ENE7 CO2
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 38.8600 (1b)    x      2.7400 (2b)    =    106.4764 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               38.8600                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    106.4764 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 2 * 10 =     20.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         20.0000 / (5) =       0.1878 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       7.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.5378 (18)
Number of sides on which dwelling is sheltered                                                                                            2      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.8500 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.4572 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.6172     0.5829     0.5829     0.5143     0.4686     0.4457     0.4229     0.4229     0.4800     0.5143     0.5486     0.5829 (22b)
Effective ach     0.6904     0.6699     0.6699     0.6323     0.6098     0.5993     0.5894     0.5894     0.6152     0.6323     0.6505     0.6699 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                           4.9700         1.4151         7.0330                               (27)
External Wall                                  25.0760         4.9700        20.1060         0.2000         4.0212                               (29a)
Corridor Wall                                  28.0800         1.8900        26.1900         0.2257         5.9120                               (29a)
Total net area of external elements Aum(A, m2)                               53.1560                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     18.8562                               (33)
Party Wall                                                                   44.0200         0.0000         0.0000                               (32)
Floor                                                                        38.8600                                                             (32d)
Ceiling                                                                      38.8600                                                             (32b)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                                7.9734 (36)
Total fabric heat loss                                                                                                 (33) + (36) =     26.8296 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           24.2604    23.5375    23.5375    22.2157    21.4262    21.0591    20.7102    20.7102    21.6167    22.2157    22.8559    23.5375 (38)
(39)m           51.0900    50.3671    50.3671    49.0453    48.2558    47.8886    47.5398    47.5398    48.4463    49.0453    49.6855    50.3671 (39)
(40)m            1.3147     1.2961     1.2961     1.2621     1.2418     1.2323     1.2234     1.2234     1.2467     1.2621     1.2786     1.2961 (40)
                                                                                                          Average = Sum(40)m / 12 =      1.2644 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      1.3764 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              66.8889 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m           73.5778    70.9023    68.2267    65.5512    62.8756    60.2001    60.2001    62.8756    65.5512    68.2267    70.9023    73.5778 (44)
(45)m          109.3749    95.6599    98.7125    86.0599    82.5766    71.2573    66.0304    75.7708    76.6758    89.3582    97.5415   105.9237 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1054.9414 (45)
(46)m           16.4062    14.3490    14.8069    12.9090    12.3865    10.6886     9.9046    11.3656    11.5014    13.4037    14.6312    15.8886 (46)
Water storage loss:
b) If manufacturer declared cylinder loss factor is not known :
 Cylinder volume (litres) including any solar storage within same cylinder                                                             150.0000 (50)
 Hot water storage loss factor from Table 2 (kWh/litre/day)                                                                              0.0191 (51)
 Volume factor from Table 2a                                                                                                             0.9283 (52)
 Temperature factor from Table 2b                                                                                                        0.5400 (53)
Enter (49) or (54) in (55)                                                                                                                1.4364 (55)
(57)m           44.5282    40.2190    44.5282    43.0918    44.5282    43.0918    44.5282    44.5282    43.0918    44.5282    43.0918    44.5282 (57)
Primary circuit loss (annual) from Table 3                                                                                              360.0000 (58)
(59)m           30.5753    27.6164    30.5753    29.5890    30.5753    29.5890    30.5753    30.5753    29.5890    30.5753    29.5890    30.5753 (59)
(62)m          184.4784   163.4954   173.8160   158.7408   157.6801   143.9381   141.1339   150.8743   149.3566   164.4617   170.2223   181.0272 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    184.4784   163.4954   173.8160   158.7408   157.6801   143.9381   141.1339   150.8743   149.3566   164.4617   170.2223   181.0272 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   1939.2249 (64)
(65)m           96.4500    86.0753    92.9047    86.7596    87.5395    81.8377    82.0379    85.2766    83.6394    89.7944    90.5772    95.3025 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
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(66)m           68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188    68.8188 (66)
(67)m           11.5788    10.2842     8.3637     6.3319     4.7331     3.9959     4.3177     5.6123     7.5329     9.5647    11.1634    11.9007 (67)
(68)m          118.6774   119.9089   116.8055   110.1989   101.8592    94.0210    88.7847    87.5532    90.6565    97.2632   105.6029   113.4410 (68)
(69)m           29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819    29.8819 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m          -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551   -55.0551 (71)
(72)m          129.6371   128.0882   124.8720   120.4994   117.6607   113.6635   110.2660   114.6191   116.1658   120.6914   125.8017   128.0947 (72)
(73)m          313.5389   311.9270   303.6868   290.6758   277.8986   265.3261   257.0141   261.4303   268.0008   281.1650   296.2136   307.0820 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                  3.4200            37.3877             0.7600             0.7000             0.7700            47.1411 (77)
Northwest                                  1.5500            11.5098             0.7600             0.7000             0.7700             6.5772 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m           53.7183    93.8221   129.6873   169.2292   194.1996   200.7729   195.3476   175.9184   146.4152   108.1544    64.8194    45.6337 (83)
(84)m          367.2572   405.7491   433.3741   459.9050   472.0982   466.0990   452.3617   437.3487   414.4160   389.3194   361.0330   352.7157 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             52.8208    53.5789    53.5789    55.0229    55.9230    56.3518    56.7653    56.7653    55.7031    55.0229    54.3138    53.5789
alpha            4.5214     4.5719     4.5719     4.6682     4.7282     4.7568     4.7844     4.7844     4.7135     4.6682     4.6209     4.5719
(86)m            0.9867     0.9780     0.9575     0.9147     0.8039     0.6239     0.4265     0.4405     0.7119     0.9093     0.9762     0.9873 (86)

(87)m           19.8723    20.0370    20.2932    20.5676    20.8353    20.9626    20.9953    20.9946    20.9298    20.6536    20.1896    19.9108 (87)
(88)m           19.8322    19.8467    19.8467    19.8733    19.8893    19.8967    19.9039    19.9039    19.8854    19.8733    19.8604    19.8467 (88)
(89)m            0.9824     0.9711     0.9437     0.8873     0.7450     0.5301     0.3148     0.3255     0.6196     0.8738     0.9676     0.9832 (89)
(90)m           18.8408    19.0139    19.2625    19.5419    19.7860    19.8810    19.9029    19.9028    19.8526    19.6251    19.1764    18.8908 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.5373 (91)
(92)m           19.3950    19.5636    19.8163    20.0930    20.3498    20.4622    20.4898    20.4894    20.4314    20.1777    19.7208    19.4389 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           19.3950    19.5636    19.8163    20.0930    20.3498    20.4622    20.4898    20.4894    20.4314    20.1777    19.7208    19.4389 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9805     0.9690     0.9433     0.8933     0.7711     0.5796     0.3750     0.3875     0.6671     0.8846     0.9663     0.9813 (94)
(95)m          360.0786   393.1875   408.7884   410.8489   364.0182   270.1503   169.6546   169.4818   276.4632   344.4066   348.8697   346.1231 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m          760.9871   733.5270   655.5925   558.7744   417.4039   280.7326   170.6604   170.6394   297.0440   459.9324   632.0402   732.2802 (97)
(98)m          298.2759   228.7081   183.6222   106.5064    39.7190     0.0000     0.0000     0.0000     0.0000    85.9512   203.8827   287.3009 (98)
Space heating (October to May) (kWh/year)                                                                                              1433.9665 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     36.9008 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Not applicable

------------------------------------------------------------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.1000 (201)
Fraction of space heat from main system(s)                                                                                                0.9000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         88.9000 (206)
Efficiency of secondary/supplementary heating system, %                                                                                 100.0000 (208)
Space heating:

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(98)m          298.2759   228.7081   183.6222   106.5064    39.7190     0.0000     0.0000     0.0000     0.0000    85.9512   203.8827   287.3009 (98)
(211)m         301.9666   231.5380   185.8943   107.8242    40.2104     0.0000     0.0000     0.0000     0.0000    87.0147   206.4055   290.8558 (211)
(215)m          29.8276    22.8708    18.3622    10.6506     3.9719     0.0000     0.0000     0.0000     0.0000     8.5951    20.3883    28.7301 (215)
Annual totals kWh/year
Space heating fuel used, main system 1                                                                                                 1451.7097 (211)
Space heating fuel used, secondary                                                                                                      143.3967 (215)

Water heating
(64)m          184.4784   163.4954   173.8160   158.7408   157.6801   143.9381   141.1339   150.8743   149.3566   164.4617   170.2223   181.0272 (64)
Efficiency of water heater                                                                                                               78.8000 (216)
(217)m          84.4892    84.1267    83.4191    82.3213    80.4900    78.8000    78.8000    78.8000    78.8000    81.7719    83.7351    84.4430 (217)
(219)m         218.3454   194.3442   208.3648   192.8309   195.9003   182.6626   179.1039   191.4649   189.5388   201.1226   203.2867   214.3781 (219)

Water heating fuel used                                                                                                                2371.3433 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):
  central heating pump                                                                                                                 130.0000 (230c)
  boiler with a fan-assisted flue                                                                                                       45.0000 (230e)
Total electricity for the above, kWh/year                                                                                               175.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     204.4860 (232)

------------------------------------------------------------------------------------------------------------------------------------------------------
12a. CO2 emissions - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy       Emission factor             Emissions
                                                                                           kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              1451.7097                0.1980              287.4385 (261)
Space heating - secondary                                                                   143.3967                0.5170               74.1361 (263)
Water heating cost (other fuel)                                                            2371.3433                0.1980              469.5260 (264)
Space and water heating                                                                                                                 831.1006 (265)
Pumps and fans                                                                              175.0000                0.5170               90.4750 (267)
Energy for lighting                                                                         204.4860                0.5170              105.7192 (268)
Total CO2, kg/year                                                                                                                     1027.2948 (272)
Dwelling Carbon Dioxide Emission Rate (DER)                                                                                              26.4400 (273)
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------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF ENERGY RATINGS FOR IMPROVED DWELLING
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

No improvements selected
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------------------------------------------------------------------------------------------------------------------------------------------------------
REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2010 Edition
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

New Build (As Designed)

____________________________________________________________________________________________________

1 TER and DER
Fuel for main heating:Mains gas
Fuel factor:1.00 (mains gas)
Target Carbon Dioxide Emission Rate (TER) 22.06 kg/m2
Dwelling Carbon Dioxide Emission Rate (DER) 20.17 kg/m2OK
____________________________________________________________________________________________________

2 Fabric U-values
Element         Average                 Highest
External wall   0.23 (max. 0.30)        0.25 (max. 0.70)          OK
Floor           (no floor)
Roof            (no roof)
Openings        1.36 (max. 2.00)        1.50 (max. 3.30)          OK
____________________________________________________________________________________________________

2a Thermal bridging
Thermal bridging calculated using default y-value of 0.15
____________________________________________________________________________________________________

3 Design air permeability
Design air permeability at 50 pascals:  7.00
Maximum                                 10.0                                              OK
____________________________________________________________________________________________________

4 Heating efficiency
Main heating system:                    Boiler system with radiators or underfloor - Mains gas
Data from manufacturer
tbc tbc
Combi boiler
Efficiency: 90.0% SEDBUK2009
Minimum: 88.0%                                    OK

Secondary heating system:               None
____________________________________________________________________________________________________

5 Cylinder insulation
Hot water storage                       No cylinder
____________________________________________________________________________________________________

6 Controls
Space heating controls:                 Time and temperature zone control                 OK

Hot water controls:                     No cylinder

Boiler interlock                        Yes                                               OK
____________________________________________________________________________________________________

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum                                 75%                                               OK
____________________________________________________________________________________________________

8 Mechanical ventilation
Not applicable
____________________________________________________________________________________________________

9 Summertime temperature
Overheating risk (Thames Valley):       Not significant                                   OK
Based on:
Overshading:                            Average
Windows facing South East:              3.42 m2, No overhang
Windows facing North West:              1.55 m2, No overhang
Ventilation rate:                       6.00
Blinds/curtains:                        None
____________________________________________________________________________________________________

10 Key features
Door U-value                            1.00 W/m2K
Party wall U-value                      0.00 W/m2K
Photovoltaic array
____________________________________________________________________________________________________
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------------------------------------------------------------------------------------------------------------------------------------------------------
SAP 2009 OVERHEATING ASSESSMENT FOR New Build (As Designed)   BRE SAP Worksheet 9.90
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
Overheating Calculation Input Data
------------------------------------------------------------------------------------------------------------------------------------------------------

Dwelling type                                               EndTerrace Flat
Number of storeys                                           1
Cross ventilation possible                                  Yes
Region                                                      Thames Valley
Front of dwelling faces                                     South East
Overshading                                                 Average or unknown
Thermal mass parameter                                      250.0 
Night ventilation                                           Yes
Ventilation rate during hot weather (ach)                   6.00 (Windows fully open)

------------------------------------------------------------------------------------------------------------------------------------------------------
Overheating Calculation
------------------------------------------------------------------------------------------------------------------------------------------------------

Summer ventilation heat loss coefficient                                                                                                  210.82 (P1)
Transmission heat loss coefficient                                                                                                         26.83 (37)
Summer heat loss coefficient                                                                                                              237.65 (P2)

Overhangs
Orientation                                                                       Ratio        Z_overhangs                         Overhang type
------------------------------------------------------------------------------------------------------------------------------------------------------
South East                                                                        0.000              1.000                   None
North West                                                                        0.000              1.000                   None

Solar shading
Orientation                                                                    Z blinds       Solar access        Z overhangs           Z summer
------------------------------------------------------------------------------------------------------------------------------------------------------
South East                                                                        1.000               0.90              1.000              0.900 (P8)
North West                                                                        1.000               0.90              1.000              0.900 (P8)

[Jul]                                        Area         Solar flux                  g                 FF            Shading              Gains
                                              m2           Table 6a      Specific data      Specific data                                     W
                                                               W/m2        or Table 6b        or Table 6c
------------------------------------------------------------------------------------------------------------------------------------------------------
South East                                 3.4200           116.7611             0.7600             0.7000             0.9000           172.0763
North West                                 1.5500            98.9568             0.7600             0.7000             0.9000            66.0958
------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                             total:    238.1721

                                                                          Jun                   Jul                   Aug
Solar gains                                                                249                   238                   217                       (P3)
Internal gains                                                             266                   255                   261
Total summer gains                                                         514                   493                   479                       (P5)

Summer gain/loss ratio                                                    2.16                  2.08                  2.02                       (P6)
Summer external temperature                                              15.40                 17.80                 17.80
Thermal mass temperature increment (TMP = 250.0)                          0.00                  0.00                  0.00
Threshold temperature                                                    17.81                 20.13                 20.07                       (P7)
Likelihood of high internal temperature                           Not significant       Not significant       Not significant
------------------------------------------------------------------------------------------------------------------------------------------------------
Assessment of likelihood of high internal temperature:            Not significant
------------------------------------------------------------------------------------------------------------------------------------------------------
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------------------------------------------------------------------------------------------------------------------------------------------------------
SAP 2009 IMPROVEMENTS
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18

21686_New Ofxord Street_03Flat

Current energy efficiency rating:                                       B 83
Current environmental impact rating:                                    B 89

__________________________________________________________________________________________

(For testing purposes):
A                                                                          Not considered
B                                                                          Not considered
C                                                                          Not considered
D                                                                          Not considered
E Low energy lighting                                                   Already installed
F                                                                          Not considered
G                                                                          Not considered
H                                                                          Not considered
I                                                                          Not considered
J                                                                          Not considered
K                                                                          Not considered
L                                                                          Not considered
M                                                                          Not considered
N Solar water heating                                                   Not applicable
O                                                                          Not considered
P                                                                          Not considered
Q                                                                          Not considered
R                                                                          Not considered
S                                                                          Not considered
T                                                                          Not considered
U Solar photovoltaic (PV) panels                                        Not applicable
V Wind turbine                                                          Not applicable

Recommended measures:                     SAP change   Cost change     CO2 change
(none)
__________________________________________________________________________________________

                                                                      Energy  Environmental
                                         Typical annual savings       efficiency  impact
Lower cost measures
(none)
                           Sub Total     £0            0.0000 kg/m2

Higher cost measures
(none)
                           Sub Total     £0            0.0000 kg/m2

Potential energy efficiency rating:                                    B 83
Potential environmental impact rating:                                          B 89

Further improvements to achieve even higher standards
(none)
                          Total Savings  £0             0.0000 kg/m2

Enhanced energy efficiency rating:                                     B 83
Enhanced environmental impact rating:                                           B 89

Fuel prices for cost data on this page from database revision number 327 TEST (31 Aug 2012)
Recommendation texts revision number 3.9c (09 Jan 2012)

Typical heating and lighting costs of this home (per year):
                                       Current        Potential      Enhanced
 Electricity                            £49            £49            £49
 Mains gas                              £226           £226           £226

 Space heating                          £190           £190           £190
 Water heating                          £59            £59            £59
 Lighting                               £26            £26            £26

 Generated (PV)                        -£28           -£28           -£28

 Total cost                            £247           £247           £247
 Carbon dioxide emissions              0.7 tonnes     0.7 tonnes     0.7 tonnes
 Primary energy                        95 kWh/m2     95 kWh/m2     95 kWh/m2
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Full SAP Calculation Printout
Property Reference:21686_New Ofxord Street_08Flat Issued on Date: 17.Dec.2012
Survey Reference: PVs Prop Type Ref:
Property: 112-116, New Oxford Street, LONDON, WC1A 1HH, 

SAP Rating: 83 B
Environmental: 84 B

CO2 Emissions (t/year): 1.57
General Requirements Compliance: Pass

DER:18.77 Pass
TER: 21.84

Reduction: 14.1% FEE: 72.5
HLP: 2.04

ZC8: 0.00
Energy cost: £ 393

CfSH Results Version: CfSH November 2010 ENE1 Credits: 1.7 ENE2 Credits: 0.0 ENE7 Credits: 0 CfSH Level: 3

Surveyor: admin admin, Tel: unknown
Address:
Client:
Software Version: Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
SAP version: SAP 2009, Regs Region: England and Wales (Part L1A 2010), Calculation Type: New Dwelling As Designed

CALCULATION DETAILS for survey reference no 'PVs'
SAP2009 - 9.81 input data (DesignData) - Page: 1 of 22

----------------------------------------------------------------------------------------------------
          SAP2009 Input Data
----------------------------------------------------------------------------------------------------
FullRefNo:                    PVs
Sap Version:                  SAP 2009
Regs Region:                  England & Wales
Region:                       Thames Valley
Calculation Type:             New Build (As Designed)
DwellingOrientation:          South East
Property Type:                Flat, End-Terrace
Storeys:                      1
Date Built:                   2012
Sheltered Sides:              1
Sunlight Shade:               Average or unknown
Measurements                  Perimeter, Floor Area, Storey Height
    1st Storey:              42.18, 89.97, 3.55
Living Area:                  25.63 m2, fraction: 28.5%
Thermal Mass:                 Simple calculation
Thermal Mass Simple:          Medium
Thermal MassValue:            250
External Walls                Nett Area, Gross Area, Kappa, Element, Construction, Type, ShelterFactor, UValueFinal
    External Wall            75.45, 115.019, 190, , CavityWallDensePlasterDenseBlock, , Cavity, 0, 0.15, Calculate
    Corridor Wall            32.83, 34.72, 190, , CavityWallDensePlasterDenseBlock, , Cavity, 0.43, 0.225733634311512, Gross
Party Walls                   Area, Kappa, Element, Construction, Type, ShelterFactor, UValueFinal
    Party Wall               10.65, 180, , PartyWallDensePlaster, , Solid, 0, 0
External Roofs                Nett Area, Gross Area, Kappa, Construction, Element, UValueFinal
    External Roof            89.97, 89.97, 9, PlasterInsulatedFlatRoof, , , 0.13
Heat Loss Floors              Area, Kappa, Construction, Element, Type, UValueFinal, ShelterFactor
Party Floors                  Area, Kappa, Construction, Element
    Floor                    89.97, 100
Description                   Data Source, Type, Glazing, Glazing Gap, Argon Filled, Solar Trans, Frame Type, Frame Factor, U Value
    Windows                  Manufacturer, Window, Double glazed, , , 0.76, , 0.7, 
    Door                     Manufacturer, Solid Door, , , , , , , 
Openings                      Opening Type, Location, Orientation, Curtain Type, Overhang Ratio, Wide Overhang, Width, Height, Count, Area, Curtain Closed
    Windows SE               Window, External Wall , Southeast, None, 0, , 0, 0, 0, 12.84, 
    Windows SW               Window, External Wall , Southwest, None, 0, , 0, 0, 0, 18.24, 
    Door                     Solid Door, Corridor Wall, Northeast, , , , 0, 0, 0, 1.89, 
    Windows NW               Window, External Wall , Northwest, None, 0, , 0, 0, 0, 8.49, 
Conservatory:                 None
Draught Proofing:             100
Draught Lobby:                No
Thermal Bridges               Default, 
    Y                        0.15
Pressure Test:                True
Designed q50:                 5
AsBuilt q50:                  4
Property Tested:              False
Mechanical Ventilation        None
Chimneys MHS:                 0
Chimneys SHS:                 0
Chimneys Other:               0
Chimneys Total:               0
Open Flues MHS:               0
Open Flues SHS:               0
Open Flues Other:             0
Open Flues Total:             0
Intermittent Fans:            3
Passive Vents:                0
Flueless Gas Fires:           0
Cooling System                None
Light Fittings:               5
LEL Fittings:                 5
Percentage of LEL Fittings:   100
External Lights Fitted:       No
External LELs Fitted:         No
Electricity Tariff:           Standard
Main Heating 1
    Description
    Percentage               100
    MHS                      BGW - Mains gas BGW Post 98 Combi condens. with auto ign.
    SAP Code                 104
    Boiler Efficiency Type   Sedbuk 2009
    Efficiency               90
    Model Name               tbc
    Manufacturer             tbc
    MHS Controls             CBI
    Delayed Start Stat       No
    Ctrl SAP Code            2110
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CALCULATION DETAILS for survey reference no 'PVs'
SAP2009 - 9.81 input data (DesignData) - Page: 2 of 22

    Burner Control           OnOff
    Boiler Compensator       None
    Flue Type                Balanced
    Fan Assisted Flue        Yes
    Pumped                   Pump in heated space
    Heat Emitter             Radiators
    Combi boiler type        Standard Combi
    Combi keep hot type      None
Main Heating 2                None
Smoke Control Area            Unknown
Community Heating             None
Secondary Heating             None
Water Heating
    Type                     MainHeating1
    WHS                      HWP - 
    Low Water Usage          Yes
    SAP Code                 901
    Hot Water Cylinder       None
Flue Gas Heat Recovery System None
Waste Water Heat Recovery     none
PV Unit
    Type                     One Dwelling
    PVUnit 1                 Cells Peak = 0.66, Orientation = South, Elevation = Horizontal, Overshading = NoneOrLittle
Wind Turbine                  None
Terrain Type:                 Urban
Small Scale Hydro             None
Special Features              None

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF FABRIC ENERGY EFFICIENCY
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 89.9700 (1b)    x      3.5500 (2b)    =    319.3935 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               89.9700                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    319.3935 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         30.0000 / (5) =       0.0939 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       5.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.3439 (18)
Number of sides on which dwelling is sheltered                                                                                            2      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.8500 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.2923 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.3947     0.3727     0.3727     0.3289     0.2996     0.2850     0.2704     0.2704     0.3070     0.3289     0.3508     0.3727 (22b)
Effective ach     0.5779     0.5695     0.5695     0.5541     0.5449     0.5406     0.5366     0.5366     0.5471     0.5541     0.5615     0.5695 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                          39.5700         1.4151        55.9953                               (27)
External Wall                                 115.0190        39.5700        75.4490         0.1500        11.3174                               (29a)
Corridor Wall                                  34.7200         1.8900        32.8300         0.2257         7.4108                               (29a)
External Roof                                  89.9700                       89.9700         0.1300        11.6961                               (30)
Total net area of external elements Aum(A, m2)                              239.7090                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     88.3096                               (33)
Party Wall                                                                   10.6500         0.0000         0.0000                               (32)
Floor                                                                        89.9700                                                             (32d)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                               35.9564 (36)
Total fabric heat loss                                                                                                 (33) + (36) =    124.2659 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           60.9082    60.0215    60.0215    58.4001    57.4318    56.9814    56.5535    56.5535    57.6654    58.4001    59.1855    60.0215 (38)
(39)m          185.1741   184.2874   184.2874   182.6660   181.6977   181.2473   180.8194   180.8194   181.9313   182.6660   183.4514   184.2874 (39)
(40)m            2.0582     2.0483     2.0483     2.0303     2.0195     2.0145     2.0098     2.0098     2.0221     2.0303     2.0390     2.0483 (40)
                                                                                                          Average = Sum(40)m / 12 =      2.0315 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      2.6253 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              96.5511 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m          106.2062   102.3442    98.4821    94.6201    90.7580    86.8960    86.8960    90.7580    94.6201    98.4821   102.3442   106.2062 (44)
(45)m          157.8775   138.0807   142.4869   124.2236   119.1955   102.8566    95.3118   109.3717   110.6779   128.9844   140.7966   152.8960 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1522.7591 (45)
(46)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (46)
Water storage loss:
(57)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
Primary circuit loss (annual) from Table 3                                                                                                0.0000 (58)
(59)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (59)
(65)m           33.5490    29.3422    30.2785    26.3975    25.3290    21.8570    20.2538    23.2415    23.5191    27.4092    29.9193    32.4904 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m          131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655 (66)
(67)m           21.3090    18.9265    15.3921    11.6528     8.7106     7.3538     7.9461    10.3286    13.8631    17.6023    20.5445    21.9013 (67)
(68)m          239.0225   241.5028   235.2525   221.9464   205.1498   189.3634   178.8171   176.3368   182.5871   195.8932   212.6898   228.4762 (68)
(69)m           36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265 (69)
(70)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (70)
(71)m         -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124 (71)
(72)m           45.0927    43.6639    40.6969    36.6632    34.0444    30.3570    27.2228    31.2385    32.6654    36.8403    41.5545    43.6699 (72)
(73)m          367.8039   366.4729   353.7211   332.6420   310.2845   289.4539   276.3656   280.2836   291.4951   312.7155   337.1685   356.4270 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
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------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                 12.8400            37.3877             0.7600             0.7000             0.7700           176.9858 (77)
Southwest                                 18.2400            37.3877             0.7600             0.7000             0.7700           251.4190 (79)
Northwest                                  8.4900            11.5098             0.7600             0.7000             0.7700            36.0262 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m          464.4310   804.0344  1093.7130  1398.0337  1579.6352  1623.4121  1583.4393  1443.1030  1224.8573   921.8117   559.0942   395.3940 (83)
(84)m          832.2350  1170.5073  1447.4341  1730.6758  1889.9197  1912.8660  1859.8049  1723.3866  1516.3524  1234.5272   896.2627   751.8210 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             33.7408    33.9031    33.9031    34.2040    34.3863    34.4718    34.5533    34.5533    34.3422    34.2040    34.0576    33.9031
alpha            3.2494     3.2602     3.2602     3.2803     3.2924     3.2981     3.3036     3.3036     3.2895     3.2803     3.2705     3.2602
(86)m            0.9893     0.9697     0.9295     0.8550     0.7224     0.5545     0.3869     0.4147     0.6774     0.8944     0.9790     0.9915 (86)

(87)m           19.0008    19.3731    19.8594    20.3099    20.7076    20.9105    20.9803    20.9759    20.8273    20.3172    19.4809    19.0070 (87)
(88)m           19.3019    19.3083    19.3083    19.3201    19.3271    19.3304    19.3336    19.3336    19.3254    19.3201    19.3144    19.3083 (88)
(89)m            0.9854     0.9593     0.9054     0.8081     0.6376     0.4301     0.2351     0.2532     0.5518     0.8462     0.9701     0.9882 (89)
(90)m           17.5814    17.9502    18.4160    18.8330    19.1642    19.2992    19.3310    19.3303    19.2555    18.8598    18.0659    17.5928 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.2849 (91)
(92)m           17.9858    18.3556    18.8272    19.2537    19.6039    19.7582    19.8008    19.7991    19.7033    19.2750    18.4690    17.9957 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           17.9858    18.3556    18.8272    19.2537    19.6039    19.7582    19.8008    19.7991    19.7033    19.2750    18.4690    17.9957 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9811     0.9515     0.8967     0.8059     0.6532     0.4640     0.2789     0.3000     0.5834     0.8446     0.9638     0.9845 (94)
(95)m          816.4714  1113.6973  1297.9126  1394.7310  1234.4259   887.6531   518.7474   517.0132   884.5990  1042.7106   863.8454   740.1876 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m         2497.2129  2461.2612  2216.4579  1927.8061  1436.1117   934.9101   524.5255   524.2088   983.0271  1548.0898  2104.0086  2413.3715 (97)
(98)m         1250.4717   905.5629   683.3977   383.8141   150.0542     0.0000     0.0000     0.0000     0.0000   376.0021   892.9175  1244.8488 (98)
Space heating (October to May) (kWh/year)                                                                                              5887.0690 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     65.4337 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Calculated for June, July and August. See Table 10b
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Ext. temp.       0.0000     0.0000     0.0000     0.0000     0.0000    15.4000    17.8000    17.8000     0.0000     0.0000     0.0000     0.0000
(100)m           0.0000     0.0000     0.0000     0.0000     0.0000  1558.7269  1121.0806  1121.0806     0.0000     0.0000     0.0000     0.0000 (100)
(101)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.9039     0.9525     0.9443     0.0000     0.0000     0.0000     0.0000 (101)
(102)m           0.0000     0.0000     0.0000     0.0000     0.0000  1408.9400  1067.7917  1058.6167     0.0000     0.0000     0.0000     0.0000 (102)
(103)m           0.0000     0.0000     0.0000     0.0000     0.0000  2443.8119  2345.6780  2203.8010     0.0000     0.0000     0.0000     0.0000 (103)
(98)m            0.0000     0.0000     0.0000     0.0000     0.0000     9.6365     0.4798     0.5825     0.0000     0.0000     0.0000     0.0000 (98)
(104)m           0.0000     0.0000     0.0000     0.0000     0.0000   745.1077   950.7474   852.0171     0.0000     0.0000     0.0000     0.0000 (104)
Cooled fraction                                                                                             fC = cooled area / (4) =       1.000 (105)
(106)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.2500     0.2500     0.2500     0.0000     0.0000     0.0000     0.0000 (106)
(107)m           0.0000     0.0000     0.0000     0.0000     0.0000   186.2769   237.6869   213.0043     0.0000     0.0000     0.0000     0.0000 (107)
                                                                                                             Total = Sum(107)6..8 =    636.9681 (107)
Space cooling requirement in kWh/m2/year                                                                               (107) / (4) =      7.0798 (108)

------------------------------------------------------------------------------------------------------------------------------------------------------
8f.  Fabric Energy Efficiency
------------------------------------------------------------------------------------------------------------------------------------------------------

Fabric Energy Efficiency                                                                                              (99) + (108) =     72.5135
Fabric Energy Efficiency rounded                                                                                                            72.5 (109)

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF DATA FOR RENEWABLE HEAT INCENTIVE (RHI)
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 89.9700 (1b)    x      3.5500 (2b)    =    319.3935 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               89.9700                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    319.3935 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         30.0000 / (5) =       0.0939 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       5.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.3439 (18)
Number of sides on which dwelling is sheltered                                                                                            1      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3181 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.4295     0.4056     0.4056     0.3579     0.3261     0.3102     0.2943     0.2943     0.3340     0.3579     0.3818     0.4056 (22b)
Effective ach     0.5922     0.5823     0.5823     0.5640     0.5532     0.5481     0.5433     0.5433     0.5558     0.5640     0.5729     0.5823 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                          39.5700         1.4151        55.9953                               (27)
External Wall                                 115.0190        39.5700        75.4490         0.1500        11.3174                               (29a)
Corridor Wall                                  34.7200         1.8900        32.8300         0.2257         7.4108                               (29a)
External Roof                                  89.9700                       89.9700         0.1300        11.6961                               (30)
Total net area of external elements Aum(A, m2)                              239.7090                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     88.3096                               (33)
Party Wall                                                                   10.6500         0.0000         0.0000                               (32)
Floor                                                                        89.9700                                                             (32d)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                               35.9564 (36)
Total fabric heat loss                                                                                                 (33) + (36) =    124.2659 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           62.4206    61.3705    61.3705    59.4504    58.3036    57.7703    57.2636    57.2636    58.5803    59.4504    60.3805    61.3705 (38)
(39)m          186.6865   185.6364   185.6364   183.7163   182.5696   182.0362   181.5295   181.5295   182.8463   183.7163   184.6464   185.6364 (39)
(40)m            2.0750     2.0633     2.0633     2.0420     2.0292     2.0233     2.0177     2.0177     2.0323     2.0420     2.0523     2.0633 (40)
                                                                                                          Average = Sum(40)m / 12 =      2.0434 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      2.6253 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              96.5511 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m          106.2062   102.3442    98.4821    94.6201    90.7580    86.8960    86.8960    90.7580    94.6201    98.4821   102.3442   106.2062 (44)
(45)m          157.8775   138.0807   142.4869   124.2236   119.1955   102.8566    95.3118   109.3717   110.6779   128.9844   140.7966   152.8960 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1522.7591 (45)
(46)m           23.6816    20.7121    21.3730    18.6335    17.8793    15.4285    14.2968    16.4057    16.6017    19.3477    21.1195    22.9344 (46)
Water storage loss:
(57)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
(61)m           50.9589    46.0274    50.1854    46.6620    46.2493    42.8528    44.2812    46.2493    46.6620    50.1854    49.3151    50.9589 (61)
(62)m          208.8365   184.1081   192.6723   170.8855   165.4448   145.7094   139.5930   155.6210   157.3399   179.1698   190.1117   203.8549 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    208.8365   184.1081   192.6723   170.8855   165.4448   145.7094   139.5930   155.6210   157.3399   179.1698   190.1117   203.8549 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   2093.3468 (64)
RHI water heating demand                                                                                                               2093      (64)
(65)m           65.2340    57.4187    59.9233    52.9698    51.1948    44.9130    42.7615    47.9284    48.4659    55.4337    59.1436    63.5776 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m          157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186 (66)
(67)m           53.2726    47.3162    38.4802    29.1319    21.7765    18.3846    19.8652    25.8216    34.6577    44.0059    51.3613    54.7532 (67)
(68)m          356.7501   360.4520   351.1232   331.2633   306.1938   282.6319   266.8912   263.1892   272.5180   292.3779   317.4475   341.0093 (68)
(69)m           53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m         -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124 (71)

© Elmhurst Energy Systems Limited Registered Office Unit 16, St Johns Business Park, Lutterworth, Leicestershire LE17 4HB

CALCULATION DETAILS for survey reference no 'PVs'
CALCULATION OF DATA FOR RENEWABLE HEAT INCENTIVE (RHI) Page: 6 of 22

(72)m           87.6801    85.4445    80.5420    73.5692    68.8102    62.3792    57.4751    64.4199    67.3137    74.5076    82.1439    85.4538 (72)
(73)m          613.5861   609.0961   586.0287   549.8478   512.6638   479.2791   460.1149   469.3140   490.3728   526.7748   566.8361   597.0997 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                 12.8400            39.7858             0.7600             0.7000             0.7700           188.3381 (77)
Southwest                                 18.2400            39.7858             0.7600             0.7000             0.7700           267.5458 (79)
Northwest                                  8.4900            12.7761             0.7600             0.7000             0.7700            39.9898 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m          495.8737   783.9573  1106.5775  1384.6969  1572.4106  1716.7193  1647.6422  1520.8940  1262.0103   948.0267   632.4178   414.6306 (83)
(84)m         1109.4599  1393.0534  1692.6062  1934.5447  2085.0744  2195.9984  2107.7570  1990.2081  1752.3831  1474.8014  1199.2539  1011.7303 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             33.4674    33.6567    33.6567    34.0085    34.2221    34.3224    34.4182    34.4182    34.1703    34.0085    33.8372    33.6567
alpha            3.2312     3.2438     3.2438     3.2672     3.2815     3.2882     3.2945     3.2945     3.2780     3.2672     3.2558     3.2438
(86)m            0.9735     0.9486     0.8897     0.8043     0.6385     0.4435     0.2727     0.2883     0.5604     0.8221     0.9489     0.9779 (86)

(87)m           19.3132    19.6075    20.0882    20.4670    20.8180    20.9590    20.9945    20.9936    20.9131    20.5380    19.8020    19.3103 (87)
(88)m           19.2910    19.2986    19.2986    19.3124    19.3208    19.3247    19.3284    19.3284    19.3188    19.3124    19.3057    19.2986 (88)
(89)m            0.9642     0.9316     0.8544     0.7460     0.5411     0.3198     0.1315     0.1392     0.4229     0.7501     0.9288     0.9697 (89)
(90)m           17.2243    17.6420    18.2988    18.7913    19.1905    19.3087    19.3280    19.3279    19.2790    18.9039    17.9302    17.2269 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.2849 (91)
(92)m           17.8193    18.2019    18.8086    19.2686    19.6541    19.7788    19.8027    19.8024    19.7445    19.3694    18.4634    17.8204 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           17.8193    18.2019    18.8086    19.2686    19.6541    19.7788    19.8027    19.8024    19.7445    19.3694    18.4634    17.8204 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9525     0.9169     0.8419     0.7443     0.5620     0.3546     0.1720     0.1821     0.4603     0.7530     0.9152     0.9592 (94)
(95)m         1056.7883  1277.2496  1424.9436  1439.8122  1171.8042   778.7338   362.6341   362.3952   806.5750  1110.5092  1097.5026   970.4019 (95)
(96)m            5.1000     5.5000     7.4000     9.3000    12.6000    15.4000    17.8000    17.8000    15.1000    11.6000     7.6000     5.5000 (96)
(97)m         2374.5278  2357.9358  2117.8506  1831.4007  1287.8693   797.1062   363.5546   363.4929   849.2239  1427.3637  2005.8890  2287.1085 (97)
(98)m          980.3982   726.2212   515.5228   281.9438    86.3525     0.0000     0.0000     0.0000     0.0000   235.7398   654.0382   979.6297 (98)
Space heating (October to May) (kWh/year)                                                                                              4459.8460 (98)
RHI space heating demand                                                                                                               4460      (98)

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF ENERGY RATINGS
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 89.9700 (1b)    x      3.5500 (2b)    =    319.3935 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               89.9700                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    319.3935 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         30.0000 / (5) =       0.0939 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       5.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.3439 (18)
Number of sides on which dwelling is sheltered                                                                                            1      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3181 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.4295     0.4056     0.4056     0.3579     0.3261     0.3102     0.2943     0.2943     0.3340     0.3579     0.3818     0.4056 (22b)
Effective ach     0.5922     0.5823     0.5823     0.5640     0.5532     0.5481     0.5433     0.5433     0.5558     0.5640     0.5729     0.5823 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                          39.5700         1.4151        55.9953                               (27)
External Wall                                 115.0190        39.5700        75.4490         0.1500        11.3174                               (29a)
Corridor Wall                                  34.7200         1.8900        32.8300         0.2257         7.4108                               (29a)
External Roof                                  89.9700                       89.9700         0.1300        11.6961                               (30)
Total net area of external elements Aum(A, m2)                              239.7090                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     88.3096                               (33)
Party Wall                                                                   10.6500         0.0000         0.0000                               (32)
Floor                                                                        89.9700                                                             (32d)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                               35.9564 (36)
Total fabric heat loss                                                                                                 (33) + (36) =    124.2659 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           62.4206    61.3705    61.3705    59.4504    58.3036    57.7703    57.2636    57.2636    58.5803    59.4504    60.3805    61.3705 (38)
(39)m          186.6865   185.6364   185.6364   183.7163   182.5696   182.0362   181.5295   181.5295   182.8463   183.7163   184.6464   185.6364 (39)
(40)m            2.0750     2.0633     2.0633     2.0420     2.0292     2.0233     2.0177     2.0177     2.0323     2.0420     2.0523     2.0633 (40)
                                                                                                          Average = Sum(40)m / 12 =      2.0434 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      2.6253 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              96.5511 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m          106.2062   102.3442    98.4821    94.6201    90.7580    86.8960    86.8960    90.7580    94.6201    98.4821   102.3442   106.2062 (44)
(45)m          157.8775   138.0807   142.4869   124.2236   119.1955   102.8566    95.3118   109.3717   110.6779   128.9844   140.7966   152.8960 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1522.7591 (45)
(46)m           23.6816    20.7121    21.3730    18.6335    17.8793    15.4285    14.2968    16.4057    16.6017    19.3477    21.1195    22.9344 (46)
Water storage loss:
(57)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
(61)m           50.9589    46.0274    50.1854    46.6620    46.2493    42.8528    44.2812    46.2493    46.6620    50.1854    49.3151    50.9589 (61)
(62)m          208.8365   184.1081   192.6723   170.8855   165.4448   145.7094   139.5930   155.6210   157.3399   179.1698   190.1117   203.8549 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    208.8365   184.1081   192.6723   170.8855   165.4448   145.7094   139.5930   155.6210   157.3399   179.1698   190.1117   203.8549 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   2093.3468 (64)
(65)m           65.2340    57.4187    59.9233    52.9698    51.1948    44.9130    42.7615    47.9284    48.4659    55.4337    59.1436    63.5776 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m          157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186   157.5186 (66)
(67)m           53.2726    47.3162    38.4802    29.1319    21.7765    18.3846    19.8652    25.8216    34.6577    44.0059    51.3613    54.7532 (67)
(68)m          356.7501   360.4520   351.1232   331.2633   306.1938   282.6319   266.8912   263.1892   272.5180   292.3779   317.4475   341.0093 (68)
(69)m           53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772    53.3772 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m         -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124 (71)
(72)m           87.6801    85.4445    80.5420    73.5692    68.8102    62.3792    57.4751    64.4199    67.3137    74.5076    82.1439    85.4538 (72)
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(73)m          613.5861   609.0961   586.0287   549.8478   512.6638   479.2791   460.1149   469.3140   490.3728   526.7748   566.8361   597.0997 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                 12.8400            37.3877             0.7600             0.7000             0.7700           176.9858 (77)
Southwest                                 18.2400            37.3877             0.7600             0.7000             0.7700           251.4190 (79)
Northwest                                  8.4900            11.5098             0.7600             0.7000             0.7700            36.0262 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m          464.4310   804.0344  1093.7130  1398.0337  1579.6352  1623.4121  1583.4393  1443.1030  1224.8573   921.8117   559.0942   395.3940 (83)
(84)m         1078.0172  1413.1304  1679.7417  1947.8816  2092.2990  2102.6912  2043.5541  1912.4171  1715.2301  1448.5864  1125.9303   992.4937 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             33.4674    33.6567    33.6567    34.0085    34.2221    34.3224    34.4182    34.4182    34.1703    34.0085    33.8372    33.6567
alpha            3.2312     3.2438     3.2438     3.2672     3.2815     3.2882     3.2945     3.2945     3.2780     3.2672     3.2558     3.2438
(86)m            0.9779     0.9508     0.9013     0.8190     0.6811     0.5156     0.3558     0.3784     0.6255     0.8532     0.9612     0.9811 (86)

(87)m           19.1899    19.5442    19.9958    20.4034    20.7545    20.9271    20.9845    20.9814    20.8631    20.4271    19.6527    19.1966 (87)
(88)m           19.2910    19.2986    19.2986    19.3124    19.3208    19.3247    19.3284    19.3284    19.3188    19.3124    19.3057    19.2986 (88)
(89)m            0.9703     0.9350     0.8702     0.7660     0.5942     0.3960     0.2146     0.2291     0.5006     0.7941     0.9460     0.9743 (89)
(90)m           17.0466    17.5512    18.1733    18.7106    19.1258    19.2884    19.3254    19.3248    19.2411    18.7685    17.7207    17.0624 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.2849 (91)
(92)m           17.6572    18.1189    18.6925    19.1929    19.5897    19.7552    19.7981    19.7967    19.7032    19.2410    18.2711    17.6704 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           17.6572    18.1189    18.6925    19.1929    19.5897    19.7552    19.7981    19.7967    19.7032    19.2410    18.2711    17.6704 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9595     0.9203     0.8564     0.7617     0.6095     0.4283     0.2552     0.2721     0.5318     0.7910     0.9330     0.9646 (94)
(95)m         1034.4075  1300.4598  1438.6091  1483.6141  1275.1870   900.6392   521.6018   520.3997   912.1219  1145.8928  1050.4731   957.3797 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m         2456.2659  2435.3536  2207.6820  1927.7085  1440.4273   938.4384   526.0840   525.8393   987.9458  1550.7472  2081.1618  2370.6553 (97)
(98)m         1057.8627   762.6487   572.1902   319.7480   122.9387     0.0000     0.0000     0.0000     0.0000   301.2117   742.0959  1051.4771 (98)
Space heating (October to May) (kWh/year)                                                                                              4930.1729 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     54.7980 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Not applicable

------------------------------------------------------------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         90.8000 (206)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)
Space heating:

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(98)m         1057.8627   762.6487   572.1902   319.7480   122.9387     0.0000     0.0000     0.0000     0.0000   301.2117   742.0959  1051.4771 (98)
(211)m        1165.0470   839.9214   630.1655   352.1453   135.3951     0.0000     0.0000     0.0000     0.0000   331.7309   817.2862  1158.0144 (211)
(215)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)
Annual totals kWh/year
Space heating fuel used, main system 1                                                                                                 5429.7059 (211)
Space heating fuel used, secondary                                                                                                        0.0000 (215)

Water heating
(64)m          208.8365   184.1081   192.6723   170.8855   165.4448   145.7094   139.5930   155.6210   157.3399   179.1698   190.1117   203.8549 (64)
Efficiency of water heater                                                                                                               81.5000 (216)
(217)m          89.1233    88.8289    88.2629    87.3292    85.2210    81.5000    81.5000    81.5000    81.5000    87.0933    88.7350    89.1480 (217)
(219)m         234.3230   207.2616   218.2937   195.6798   194.1361   178.7846   171.2798   190.9460   193.0550   205.7217   214.2465   228.6701 (219)

Water heating fuel used                                                                                                                2432.3978 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):
  central heating pump                                                                                                                 130.0000 (230c)
  boiler with a fan-assisted flue                                                                                                       45.0000 (230e)
Total electricity for the above, kWh/year                                                                                               175.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     376.3242 (232)

Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 961 * 1.00)                                                                             -507.4080                       (233)

------------------------------------------------------------------------------------------------------------------------------------------------------
10a. Fuel costs - using Table 12 prices
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Fuel            Fuel price             Fuel cost
                                                                                           kWh/year                 p/kWh                £/year
Space heating - main system 1                                                              5429.7059                3.1000              168.3209 (240)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (242)
Water heating cost (other fuel)                                                            2432.3978                3.1000               75.4043 (247)
Pumps and fans for heating                                                                  175.0000               11.4600               20.0550 (249)
Energy for lighting                                                                         376.3242               11.4600               43.1268 (250)
Additional standing charges                                                                                                             106.0000 (251)

Energy saving/generation technologies
PV Unit                                                                                    -507.4080               11.4600              -58.1490 (252)
Total energy cost                                                                                                                       354.7580 (255)
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------------------------------------------------------------------------------------------------------------------------------------------------------
11a. SAP rating - Individual heating systems
------------------------------------------------------------------------------------------------------------------------------------------------------

Energy cost deflator (Table 12):                                                                                                          0.4700 (256)
Energy cost factor (ECF)                                                                           [(255) x (256)] / [(4) + 45.0] =       1.2354 (257)
SAP value                                                                                                                                82.7668
SAP rating (Section 12)                                                                                                                  83      (258)
SAP band                                                                                                                                  B

------------------------------------------------------------------------------------------------------------------------------------------------------
10a. Fuel costs - using BEDF prices (327)
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Fuel            Fuel price             Fuel cost
                                                                                           kWh/year                 p/kWh                £/year
Space heating - main system 1                                                              5429.7059                3.4100              185.1530 (240)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (242)
Water heating cost (other fuel)                                                            2432.3978                3.4100               82.9448 (247)
Pumps and fans for heating                                                                  175.0000               12.9300               22.6275 (249)
Energy for lighting                                                                         376.3242               12.9300               48.6587 (250)
Additional standing charges                                                                                                             119.0000 (251)

Energy saving/generation technologies
PV Unit                                                                                    -507.4080               12.9300              -65.6079 (252)
Total energy cost                                                                                                                       392.7761 (255)

------------------------------------------------------------------------------------------------------------------------------------------------------
12a. CO2 emissions - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy       Emission factor             Emissions
                                                                                           kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              5429.7059                0.1980             1075.0818 (261)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (263)
Water heating cost (other fuel)                                                            2432.3978                0.1980              481.6148 (264)
Space and water heating                                                                                                                1556.6965 (265)
Pumps and fans                                                                              175.0000                0.5170               90.4750 (267)
Energy for lighting                                                                         376.3242                0.5170              194.5596 (268)

Energy saving/generation technologies
PV Unit                                                                                    -507.4080                0.5290             -268.4188 (269)
Total CO2, kg/year                                                                                                                     1573.3123 (272)
CO2 emissions per m2                                                                                                                     17.4900 (273)
EI value                                                                                                                                 84.3799
EI rating                                                                                                                                84      (274)
EI band                                                                                                                                   B

------------------------------------------------------------------------------------------------------------------------------------------------------
13a. Primary energy - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy Primary energy factor        Primary energy
                                                                                           kWh/year            kg CO2/kWh              kWh/year
Space heating - main system 1                                                              5429.7059                1.0200             5538.3000 (261)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (263)
Water heating cost (other fuel)                                                            2432.3978                1.0200             2481.0457 (264)
Space and water heating                                                                                                                8019.3457 (265)
Pumps and fans                                                                              175.0000                2.9200              511.0000 (267)
Energy for lighting                                                                         376.3242                2.9200             1098.8666 (268)

Energy saving/generation technologies
PV Unit                                                                                    -507.4080                2.9200            -1481.6314 (269)
Primary energy kWh/year                                                                                                                8147.5810 (272)
Primary energy kWh/m2/year                                                                                                               90.5589 (273)

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLIANCE
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 89.9700 (1b)    x      3.5500 (2b)    =    319.3935 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               89.9700                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    319.3935 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         30.0000 / (5) =       0.0939 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       5.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.3439 (18)
Number of sides on which dwelling is sheltered                                                                                            1      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3181 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.4295     0.4056     0.4056     0.3579     0.3261     0.3102     0.2943     0.2943     0.3340     0.3579     0.3818     0.4056 (22b)
Effective ach     0.5922     0.5823     0.5823     0.5640     0.5532     0.5481     0.5433     0.5433     0.5558     0.5640     0.5729     0.5823 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                          39.5700         1.4151        55.9953                               (27)
External Wall                                 115.0190        39.5700        75.4490         0.1500        11.3174                               (29a)
Corridor Wall                                  34.7200         1.8900        32.8300         0.2257         7.4108                               (29a)
External Roof                                  89.9700                       89.9700         0.1300        11.6961                               (30)
Total net area of external elements Aum(A, m2)                              239.7090                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     88.3096                               (33)
Party Wall                                                                   10.6500         0.0000         0.0000                               (32)
Floor                                                                        89.9700                                                             (32d)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                               35.9564 (36)
Total fabric heat loss                                                                                                 (33) + (36) =    124.2659 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           62.4206    61.3705    61.3705    59.4504    58.3036    57.7703    57.2636    57.2636    58.5803    59.4504    60.3805    61.3705 (38)
(39)m          186.6865   185.6364   185.6364   183.7163   182.5696   182.0362   181.5295   181.5295   182.8463   183.7163   184.6464   185.6364 (39)
(40)m            2.0750     2.0633     2.0633     2.0420     2.0292     2.0233     2.0177     2.0177     2.0323     2.0420     2.0523     2.0633 (40)
                                                                                                          Average = Sum(40)m / 12 =      2.0434 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      2.6253 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              96.5511 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m          106.2062   102.3442    98.4821    94.6201    90.7580    86.8960    86.8960    90.7580    94.6201    98.4821   102.3442   106.2062 (44)
(45)m          157.8775   138.0807   142.4869   124.2236   119.1955   102.8566    95.3118   109.3717   110.6779   128.9844   140.7966   152.8960 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1522.7591 (45)
(46)m           23.6816    20.7121    21.3730    18.6335    17.8793    15.4285    14.2968    16.4057    16.6017    19.3477    21.1195    22.9344 (46)
Water storage loss:
(57)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (57)
(61)m           50.9589    46.0274    50.1854    46.6620    46.2493    42.8528    44.2812    46.2493    46.6620    50.1854    49.3151    50.9589 (61)
(62)m          208.8365   184.1081   192.6723   170.8855   165.4448   145.7094   139.5930   155.6210   157.3399   179.1698   190.1117   203.8549 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    208.8365   184.1081   192.6723   170.8855   165.4448   145.7094   139.5930   155.6210   157.3399   179.1698   190.1117   203.8549 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   2093.3468 (64)
(65)m           65.2340    57.4187    59.9233    52.9698    51.1948    44.9130    42.7615    47.9284    48.4659    55.4337    59.1436    63.5776 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m          131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655 (66)
(67)m           21.3090    18.9265    15.3921    11.6528     8.7106     7.3538     7.9461    10.3286    13.8631    17.6023    20.5445    21.9013 (67)
(68)m          239.0225   241.5028   235.2525   221.9464   205.1498   189.3634   178.8171   176.3368   182.5871   195.8932   212.6898   228.4762 (68)
(69)m           36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m         -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124 (71)
(72)m           87.6801    85.4445    80.5420    73.5692    68.8102    62.3792    57.4751    64.4199    67.3137    74.5076    82.1439    85.4538 (72)
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(73)m          420.3913   418.2535   403.5663   379.5480   355.0503   331.4761   316.6179   323.4649   336.1435   360.3828   387.7579   408.2110 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                 12.8400            37.3877             0.7600             0.7000             0.7700           176.9858 (77)
Southwest                                 18.2400            37.3877             0.7600             0.7000             0.7700           251.4190 (79)
Northwest                                  8.4900            11.5098             0.7600             0.7000             0.7700            36.0262 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m          464.4310   804.0344  1093.7130  1398.0337  1579.6352  1623.4121  1583.4393  1443.1030  1224.8573   921.8117   559.0942   395.3940 (83)
(84)m          884.8224  1222.2878  1497.2792  1777.5818  1934.6855  1954.8882  1900.0572  1766.5680  1561.0008  1282.1945   946.8521   803.6050 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             33.4674    33.6567    33.6567    34.0085    34.2221    34.3224    34.4182    34.4182    34.1703    34.0085    33.8372    33.6567
alpha            3.2312     3.2438     3.2438     3.2672     3.2815     3.2882     3.2945     3.2945     3.2780     3.2672     3.2558     3.2438
(86)m            0.9873     0.9662     0.9242     0.8480     0.7142     0.5467     0.3806     0.4068     0.6665     0.8860     0.9756     0.9896 (86)

(87)m           19.0286    19.3987    19.8792    20.3245    20.7155    20.9133    20.9811    20.9769    20.8340    20.3374    19.5106    19.0369 (87)
(88)m           19.2910    19.2986    19.2986    19.3124    19.3208    19.3247    19.3284    19.3284    19.3188    19.3124    19.3057    19.2986 (88)
(89)m            0.9827     0.9547     0.8985     0.7997     0.6286     0.4229     0.2306     0.2476     0.5405     0.8353     0.9654     0.9857 (89)
(90)m           16.8157    17.3488    18.0207    18.6179    19.0900    19.2807    19.3247    19.3238    19.2214    18.6642    17.5224    16.8332 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.2849 (91)
(92)m           17.4461    17.9328    18.5501    19.1040    19.5530    19.7457    19.7966    19.7948    19.6808    19.1409    18.0888    17.4610 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           17.4461    17.9328    18.5501    19.1040    19.5530    19.7457    19.7966    19.7948    19.6808    19.1409    18.0888    17.4610 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9750     0.9417     0.8840     0.7926     0.6418     0.4560     0.2738     0.2936     0.5707     0.8288     0.9547     0.9791 (94)
(95)m          862.6894  1151.0652  1323.5417  1408.9837  1241.6048   891.3586   520.2701   518.6490   890.8428  1062.6535   903.9168   786.7952 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m         2416.8595  2400.7939  2181.2521  1911.3900  1433.7254   936.7127   525.8130   525.4851   983.8598  1532.3516  2047.5067  2331.7755 (97)
(98)m         1156.3026   839.8176   638.1365   361.7325   142.9377     0.0000     0.0000     0.0000     0.0000   349.4554   823.3847  1149.4653 (98)
Space heating (October to May) (kWh/year)                                                                                              5461.2325 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     60.7006 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Not applicable

------------------------------------------------------------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.0000 (201)
Fraction of space heat from main system(s)                                                                                                1.0000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         90.8000 (206)
Efficiency of secondary/supplementary heating system, %                                                                                   0.0000 (208)
Space heating:

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(98)m         1156.3026   839.8176   638.1365   361.7325   142.9377     0.0000     0.0000     0.0000     0.0000   349.4554   823.3847  1149.4653 (98)
(211)m        1273.4610   924.9093   702.7936   398.3838   157.4204     0.0000     0.0000     0.0000     0.0000   384.8628   906.8114  1265.9310 (211)
(215)m           0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (215)
Annual totals kWh/year
Space heating fuel used, main system 1                                                                                                 6014.5732 (211)
Space heating fuel used, secondary                                                                                                        0.0000 (215)

Water heating
(64)m          208.8365   184.1081   192.6723   170.8855   165.4448   145.7094   139.5930   155.6210   157.3399   179.1698   190.1117   203.8549 (64)
Efficiency of water heater                                                                                                               81.5000 (216)
(217)m          89.2422    88.9744    88.4591    87.5931    85.5620    81.5000    81.5000    81.5000    81.5000    87.4190    88.8972    89.2656 (217)
(219)m         234.0110   206.9225   217.8096   195.0901   193.3625   178.7846   171.2798   190.9460   193.0550   204.9553   213.8557   228.3688 (219)

Water heating fuel used                                                                                                                2428.4409 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):
  central heating pump                                                                                                                 130.0000 (230c)
  boiler with a fan-assisted flue                                                                                                       45.0000 (230e)
Total electricity for the above, kWh/year                                                                                               175.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     376.3242 (232)

Energy saving/generation technologies (Appendices M ,N and Q)
PV Unit 0 (0.80 * 0.66 * 961 * 1.00)                                                                             -507.4080                       (233)

------------------------------------------------------------------------------------------------------------------------------------------------------
12a. CO2 emissions - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy       Emission factor             Emissions
                                                                                           kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              6014.5732                0.1980             1190.8855 (261)
Space heating - secondary                                                                     0.0000                0.0000                0.0000 (263)
Water heating cost (other fuel)                                                            2428.4409                0.1980              480.8313 (264)
Space and water heating                                                                                                                1671.7168 (265)
Pumps and fans                                                                              175.0000                0.5170               90.4750 (267)
Energy for lighting                                                                         376.3242                0.5170              194.5596 (268)

Energy saving/generation technologies
PV Unit                                                                                    -507.4080                0.5290             -268.4188 (269)
Total CO2, kg/year                                                                                                                     1688.3326 (272)
Dwelling Carbon Dioxide Emission Rate (DER)                                                                                              18.7700 (273)
------------------------------------------------------------------------------------------------------------------------------------------------------
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16 CO2 EMISSIONS ASSOCIATED WITH APPLIANCES AND COOKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES
DER                                                                                                                                      18.7700 ZC1
Total Floor Area                                                                                                                 TFA     89.9700
Assumed number of occupants                                                                                                        N      2.6253
CO2 emission factor in Table 12 for electricity displaced from grid                                                               EF      0.5290
CO2 emissions from appliances, equation (L14)                                                                                            16.0463 ZC2
CO2 emissions from cooking, equation (L16)                                                                                                2.0230 ZC3
Total CO2 emissions                                                                                                                      36.8393 ZC4
Residual CO2 emissions offset from biofuel CHP                                                                                            0.0000 ZC5
Additional allowable electricity generation, kWh/m2/year                                                                                  0.0000 ZC6
Resulting CO2 emissions offset from additional allowable electricity generation                                                           0.0000 ZC7
Net CO2 emissions                                                                                                                        36.8393 ZC8

------------------------------------------------------------------------------------------------------------------------------------------------------
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SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF TARGET EMISSIONS
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 89.9700 (1b)    x      3.5500 (2b)    =    319.3935 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               89.9700                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    319.3935 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         30.0000 / (5) =       0.0939 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                      10.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.5939 (18)
Number of sides on which dwelling is sheltered                                                                                            2      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.8500 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.5048 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.6815     0.6437     0.6437     0.5679     0.5175     0.4922     0.4670     0.4670     0.5301     0.5679     0.6058     0.6437 (22b)
Effective ach     0.7322     0.7072     0.7072     0.6613     0.6339     0.6211     0.6090     0.6090     0.6405     0.6613     0.6835     0.7072 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Doors                                                                         1.8500         2.0000         3.7000                               (26)
Windows (Uw = 2.00)                                                          20.6425         1.8519        38.2269                               (27)
External Wall                                 149.7390        22.4925       127.2465         0.3500        44.5363                               (29a)
External Roof                                  89.9700                       89.9700         0.1600        14.3952                               (30)
Total net area of external elements Aum(A, m2)                              239.7090                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =    100.8583                               (33)
Party Wall                                                                   10.6500         0.0000         0.0000                               (32)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (User defined value 0.110 * total exposed area)                                                                          26.3680 (36)
Total fabric heat loss                                                                                                 (33) + (36) =    127.2263 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           77.1783    74.5341    74.5341    69.6988    66.8111    65.4680    64.1920    64.1920    67.5078    69.6988    72.0409    74.5341 (38)
(39)m          204.4046   201.7604   201.7604   196.9251   194.0374   192.6943   191.4183   191.4183   194.7342   196.9251   199.2672   201.7604 (39)
(40)m            2.2719     2.2425     2.2425     2.1888     2.1567     2.1418     2.1276     2.1276     2.1644     2.1888     2.2148     2.2425 (40)
                                                                                                          Average = Sum(40)m / 12 =      2.1925 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      2.6253 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                             101.6327 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m          111.7960   107.7307   103.6654    99.6001    95.5348    91.4695    91.4695    95.5348    99.6001   103.6654   107.7307   111.7960 (44)
(45)m          166.1869   145.3481   149.9862   130.7616   125.4689   108.2701   100.3282   115.1281   116.5031   135.7731   148.2069   160.9431 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1602.9043 (45)
(46)m           24.9280    21.8022    22.4979    19.6142    18.8203    16.2405    15.0492    17.2692    17.4755    20.3660    22.2310    24.1415 (46)
Water storage loss:
b) If manufacturer declared cylinder loss factor is not known :
 Cylinder volume (litres) including any solar storage within same cylinder                                                             150.0000 (50)
 Hot water storage loss factor from Table 2 (kWh/litre/day)                                                                              0.0191 (51)
 Volume factor from Table 2a                                                                                                             0.9283 (52)
 Temperature factor from Table 2b                                                                                                        0.5400 (53)
Enter (49) or (54) in (55)                                                                                                                1.4364 (55)
(57)m           44.5282    40.2190    44.5282    43.0918    44.5282    43.0918    44.5282    44.5282    43.0918    44.5282    43.0918    44.5282 (57)
Primary circuit loss (annual) from Table 3                                                                                              610.0000 (58)
(59)m           51.8082    46.7945    51.8082    50.1370    51.8082    50.1370    51.8082    51.8082    50.1370    51.8082    50.1370    51.8082 (59)
(62)m          262.5233   232.3616   246.3226   223.9904   221.8053   201.4989   196.6646   211.4645   209.7318   232.1095   241.4357   257.2795 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    262.5233   232.3616   246.3226   223.9904   221.8053   201.4989   196.6646   211.4645   209.7318   232.1095   241.4357   257.2795 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   2737.1879 (64)
(65)m          132.3263   117.9391   126.9396   118.0613   118.7875   110.5828   110.4282   115.3492   113.3203   122.2137   123.8618   130.5827 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(66)m          131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655 (66)
(67)m           36.2254    32.1750    26.1665    19.8097    14.8080    12.5015    13.5084    17.5587    23.5672    29.9240    34.9257    37.2322 (67)
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(68)m          239.0225   241.5028   235.2525   221.9464   205.1498   189.3634   178.8171   176.3368   182.5871   195.8932   212.6898   228.4762 (68)
(69)m           36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m         -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124 (71)
(72)m          177.8579   175.5046   170.6177   163.9740   159.6607   153.5873   148.4251   155.0393   157.3893   164.2657   172.0303   175.5144 (72)
(73)m          525.4854   521.5621   504.4164   478.1098   451.9981   427.8319   413.1301   421.3143   435.9232   462.4625   492.0255   513.6025 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
East                                      20.6425            19.8726             0.7200             0.7000             0.7700           143.2782 (76)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m          143.2782   277.7138   443.8760   659.0506   801.8769   836.7177   812.1293   706.8139   530.6719   338.2032   178.1320   118.1903 (83)
(84)m          668.7636   799.2759   948.2924  1137.1604  1253.8751  1264.5496  1225.2595  1128.1283   966.5951   800.6657   670.1574   631.7928 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             30.5664    30.9670    30.9670    31.7274    32.1995    32.4240    32.6401    32.6401    32.0843    31.7274    31.3545    30.9670
alpha            3.0378     3.0645     3.0645     3.1152     3.1466     3.1616     3.1760     3.1760     3.1390     3.1152     3.0903     3.0645
(86)m            0.9941     0.9895     0.9772     0.9473     0.8754     0.7501     0.5743     0.6100     0.8579     0.9649     0.9907     0.9947 (86)

(87)m           18.6530    18.8781    19.3124    19.8195    20.3764    20.7483    20.9281    20.9143    20.5810    19.9150    19.1414    18.7191 (87)
(88)m           19.1668    19.1849    19.1849    19.2184    19.2387    19.2481    19.2572    19.2572    19.2338    19.2184    19.2021    19.1849 (88)
(89)m            0.9918     0.9855     0.9675     0.9239     0.8138     0.6172     0.3584     0.3866     0.7561     0.9436     0.9864     0.9925 (89)
(90)m           17.1433    17.3790    17.8082    18.3225    18.8484    19.1463    19.2464    19.2438    19.0312    18.4264    17.6543    17.2216 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.2849 (91)
(92)m           17.5733    17.8061    18.2367    18.7489    19.2837    19.6026    19.7255    19.7197    19.4727    18.8505    18.0779    17.6482 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           17.5733    17.8061    18.2367    18.7489    19.2837    19.6026    19.7255    19.7197    19.4727    18.8505    18.0779    17.6482 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9888     0.9809     0.9603     0.9156     0.8157     0.6488     0.4224     0.4533     0.7738     0.9373     0.9824     0.9898 (94)
(95)m          661.2772   783.9951   910.6690  1041.2338  1022.8203   820.4398   517.5839   511.3590   747.9494   750.4575   658.3415   625.3189 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m         2672.2520  2583.7555  2307.4789  1978.8850  1471.5209   963.9784   540.8498   539.7439  1007.3004  1585.3437  2207.4663  2572.0851 (97)
(98)m         1496.1652  1209.4390  1039.2266   675.1089   333.8333     0.0000     0.0000     0.0000     0.0000   621.1553  1115.3699  1448.3941 (98)
Space heating (October to May) (kWh/year)                                                                                              7938.6922 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     88.2371 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Not applicable

------------------------------------------------------------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.1000 (201)
Fraction of space heat from main system(s)                                                                                                0.9000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         78.9000 (206)
Efficiency of secondary/supplementary heating system, %                                                                                 100.0000 (208)
Space heating:

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(98)m         1496.1652  1209.4390  1039.2266   675.1089   333.8333     0.0000     0.0000     0.0000     0.0000   621.1553  1115.3699  1448.3941 (98)
(211)m        1706.6523  1379.5882  1185.4296   770.0862   380.7984     0.0000     0.0000     0.0000     0.0000   708.5422  1272.2850  1652.1605 (211)
(215)m         149.6165   120.9439   103.9227    67.5109    33.3833     0.0000     0.0000     0.0000     0.0000    62.1155   111.5370   144.8394 (215)
Annual totals kWh/year
Space heating fuel used, main system 1                                                                                                 9055.5425 (211)
Space heating fuel used, secondary                                                                                                      793.8692 (215)

Water heating
(64)m          262.5233   232.3616   246.3226   223.9904   221.8053   201.4989   196.6646   211.4645   209.7318   232.1095   241.4357   257.2795 (64)
Efficiency of water heater                                                                                                               68.8000 (216)
(217)m          77.0545    76.9137    76.5572    75.8988    74.2695    68.8000    68.8000    68.8000    68.8000    75.6421    76.7165    77.0359 (217)
(219)m         340.6984   302.1070   321.7500   295.1171   298.6494   292.8763   285.8497   307.3611   304.8428   306.8521   314.7117   333.9737 (219)

Water heating fuel used                                                                                                                3704.7892 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):
  central heating pump                                                                                                                 130.0000 (230c)
  boiler with a fan-assisted flue                                                                                                       45.0000 (230e)
Total electricity for the above, kWh/year                                                                                               175.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     639.7511 (232)

------------------------------------------------------------------------------------------------------------------------------------------------------
12a. CO2 emissions - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy       Emission factor             Emissions
                                                                                           kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              9055.5425                0.1940             1756.7752 (261)
Space heating - secondary                                                                   793.8692                0.4220              335.0128 (263)
Water heating cost (other fuel)                                                            3704.7892                0.1940              718.7291 (264)
Space and water heating                                                                                                                2810.5172 (265)
Pumps and fans                                                                              175.0000                0.4220               73.8500 (267)
Energy for lighting                                                                         639.7511                0.4220              269.9750 (268)
Total CO2, kg/year                                                                                                                     3154.3421 (272)
Emissions per m2 for space and water heating                                                                                             32.0592 (272a)
Emissions per m2 for lighting                                                                                                             3.0007 (272b)
Target Carbon Dioxide Emission Rate (TER)                                                                                                21.8400 (273)
 = [(32.0592 * 1.00 * 1.0206) + (3.0007 * 1.2251)] * 0.60
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8.2: Appendixes :
Energy / Renewable Energy
Statement

CALCULATION DETAILS for survey reference no 'PVs'
CALCULATION OF STANDARD ENE7 CO2 Page: 16 of 22

SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF STANDARD ENE7 CO2
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
1. Overall dwelling dimensions
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                               Area         Storey height                Volume
                                                                                               (m2)                   (m)                  (m3)
Ground floor                                                                                 89.9700 (1b)    x      3.5500 (2b)    =    319.3935 (1b) - (3b)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)...(1n)               89.9700                                                                     (4)
Dwelling volume                                                                                    (3a)+(3b)+(3c)+(3d)+(3e)...(3n) =    319.3935 (5)

------------------------------------------------------------------------------------------------------------------------------------------------------
2. Ventilation rate
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                               main          secondary              other              total        m3 per hour
                                                            heating            heating
Number of chimneys                                                 0      +           0      +           0      =           0 * 40 =      0.0000 (6a)
Number of open flues                                               0      +           0      +           0      =           0 * 20 =      0.0000 (6b)
Number of intermittent fans                                                                                                 3 * 10 =     30.0000 (7a)
Number of passive vents                                                                                                     0 * 10 =      0.0000 (7b)
Number of flueless gas fires                                                                                                0 * 40 =      0.0000 (7c)

                                                                                                                           Air changes per hour
Infiltration due to chimneys, flues and fans   = (6a)+(6b)+(7a)+(7b)+(7c) =                                         30.0000 / (5) =       0.0939 (8)
Pressure test                                                                                                                                Yes
Measured/design q50                                                                                                                       5.0000
If based on air permeability value, then (18) = [(17)/20]+(8),  otherwise (18) = (16)                                                     0.3439 (18)
Number of sides on which dwelling is sheltered                                                                                            1      (19)

Shelter factor                                                                                       (20) =  1  -  [0.075 x (19)]  =      0.9250 (20)
Infiltration rate adjusted to include shelter factor                                                           (21) = (18) x (20)  =      0.3181 (21)

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
Wind speed       5.4000     5.1000     5.1000     4.5000     4.1000     3.9000     3.7000     3.7000     4.2000     4.5000     4.8000     5.1000 (22)
Wind factor      1.3500     1.2750     1.2750     1.1250     1.0250     0.9750     0.9250     0.9250     1.0500     1.1250     1.2000     1.2750 (22a)
(22b)m           0.4295     0.4056     0.4056     0.3579     0.3261     0.3102     0.2943     0.2943     0.3340     0.3579     0.3818     0.4056 (22b)
Effective ach     0.5922     0.5823     0.5823     0.5640     0.5532     0.5481     0.5433     0.5433     0.5558     0.5640     0.5729     0.5823 (25)

------------------------------------------------------------------------------------------------------------------------------------------------------
3. Heat losses and heat loss parameter
------------------------------------------------------------------------------------------------------------------------------------------------------

Element                                          Gross       Openings        NetArea        U-value          A x U        K-value          A x K
                                                   m2             m2             m2          W/m2K            W/K         kJ/m2K           kJ/K
Door                                                                          1.8900         1.0000         1.8900                               (26)
Windows (Uw = 1.50)                                                          39.5700         1.4151        55.9953                               (27)
External Wall                                 115.0190        39.5700        75.4490         0.1500        11.3174                               (29a)
Corridor Wall                                  34.7200         1.8900        32.8300         0.2257         7.4108                               (29a)
External Roof                                  89.9700                       89.9700         0.1300        11.6961                               (30)
Total net area of external elements Aum(A, m2)                              239.7090                                                             (31)
Fabric heat loss, W/K = Sum (A x U)                                               (26)...(30) + (32) =     88.3096                               (33)
Party Wall                                                                   10.6500         0.0000         0.0000                               (32)
Floor                                                                        89.9700                                                             (32d)

Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K                                                                                       250.0000 (35)
Thermal bridges (Default value 0.150 * total exposed area)                                                                               35.9564 (36)
Total fabric heat loss                                                                                                 (33) + (36) =    124.2659 (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(38)m           62.4206    61.3705    61.3705    59.4504    58.3036    57.7703    57.2636    57.2636    58.5803    59.4504    60.3805    61.3705 (38)
(39)m          186.6865   185.6364   185.6364   183.7163   182.5696   182.0362   181.5295   181.5295   182.8463   183.7163   184.6464   185.6364 (39)
(40)m            2.0750     2.0633     2.0633     2.0420     2.0292     2.0233     2.0177     2.0177     2.0323     2.0420     2.0523     2.0633 (40)
                                                                                                          Average = Sum(40)m / 12 =      2.0434 (40)
(41)m                31         28         31         30         31         30         31         31         30         31         30         31 (41)

------------------------------------------------------------------------------------------------------------------------------------------------------
4. Water heating energy requirements (kWh/year)
------------------------------------------------------------------------------------------------------------------------------------------------------

Assumed occupancy, N                                                                                                                      2.6253 (42)
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36                                                              96.5511 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of 
not more that 125 litres per person per day (all water use, hot and cold) 
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(44)m          106.2062   102.3442    98.4821    94.6201    90.7580    86.8960    86.8960    90.7580    94.6201    98.4821   102.3442   106.2062 (44)
(45)m          157.8775   138.0807   142.4869   124.2236   119.1955   102.8566    95.3118   109.3717   110.6779   128.9844   140.7966   152.8960 (45)
Energy content (annual)                                                                                           Total = Sum(45)m =   1522.7591 (45)
(46)m           23.6816    20.7121    21.3730    18.6335    17.8793    15.4285    14.2968    16.4057    16.6017    19.3477    21.1195    22.9344 (46)
Water storage loss:
b) If manufacturer declared cylinder loss factor is not known :
 Cylinder volume (litres) including any solar storage within same cylinder                                                             150.0000 (50)
 Hot water storage loss factor from Table 2 (kWh/litre/day)                                                                              0.0191 (51)
 Volume factor from Table 2a                                                                                                             0.9283 (52)
 Temperature factor from Table 2b                                                                                                        0.5400 (53)
Enter (49) or (54) in (55)                                                                                                                1.4364 (55)
(57)m           44.5282    40.2190    44.5282    43.0918    44.5282    43.0918    44.5282    44.5282    43.0918    44.5282    43.0918    44.5282 (57)
Primary circuit loss (annual) from Table 3                                                                                              360.0000 (58)
(59)m           30.5753    27.6164    30.5753    29.5890    30.5753    29.5890    30.5753    30.5753    29.5890    30.5753    29.5890    30.5753 (59)
(62)m          232.9811   205.9162   217.5905   196.9044   194.2990   175.5375   170.4153   184.4752   183.3587   204.0880   213.4774   227.9995 (62)
(63)m            0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000     0.0000 (63)
                                                                                           Solar input (sum of months) = Sum(63)m =      0.0000 (63)
Water heat.    232.9811   205.9162   217.5905   196.9044   194.2990   175.5375   170.4153   184.4752   183.3587   204.0880   213.4774   227.9995 (64)
                                                                                             Total per year (kWh/year) = Sum(64)m =   2407.0427 (64)
(65)m          112.5771   100.1802   107.4597    99.4490    99.7153    92.3445    91.7740    96.4489    94.9451   102.9701   104.9595   110.9207 (65)

------------------------------------------------------------------------------------------------------------------------------------------------------
5. Internal gains (see Table 5 and 5a)
------------------------------------------------------------------------------------------------------------------------------------------------------

Metabolic gains (Table 5), Watts
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
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(66)m          131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655   131.2655 (66)
(67)m           21.3090    18.9265    15.3921    11.6528     8.7106     7.3538     7.9461    10.3286    13.8631    17.6023    20.5445    21.9013 (67)
(68)m          239.0225   241.5028   235.2525   221.9464   205.1498   189.3634   178.8171   176.3368   182.5871   195.8932   212.6898   228.4762 (68)
(69)m           36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265    36.1265 (69)
(70)m           10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000    10.0000 (70)
(71)m         -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124  -105.0124 (71)
(72)m          151.3133   149.0777   144.4351   138.1236   134.0260   128.2562   123.3521   129.6356   131.8682   138.4007   145.7771   149.0870 (72)
(73)m          484.0245   481.8867   467.4594   444.1025   420.2660   397.3531   382.4950   388.6807   400.6979   424.2759   451.3911   471.8442 (73)

------------------------------------------------------------------------------------------------------------------------------------------------------
6. Solar gains
------------------------------------------------------------------------------------------------------------------------------------------------------

[Jan]                                        Area         Solar flux                  g                 FF             Access              Gains
                                              m2           Table 6a      Specific data      Specific data             factor                  W
                                                               W/m2        or Table 6b        or Table 6c           Table 6d
------------------------------------------------------------------------------------------------------------------------------------------------------
Southeast                                 12.8400            37.3877             0.7600             0.7000             0.7700           176.9858 (77)
Southwest                                 18.2400            37.3877             0.7600             0.7000             0.7700           251.4190 (79)
Northwest                                  8.4900            11.5098             0.7600             0.7000             0.7700            36.0262 (81)
------------------------------------------------------------------------------------------------------------------------------------------------------

(83)m          464.4310   804.0344  1093.7130  1398.0337  1579.6352  1623.4121  1583.4393  1443.1030  1224.8573   921.8117   559.0942   395.3940 (83)
(84)m          948.4556  1285.9210  1561.1723  1842.1362  1999.9012  2020.7652  1965.9342  1831.7837  1625.5552  1346.0876  1010.4853   867.2382 (84)

------------------------------------------------------------------------------------------------------------------------------------------------------
7. Mean internal temperature (heating season)
------------------------------------------------------------------------------------------------------------------------------------------------------

Temperature during heating periods in the living area from Table 9, Th1 (C)                                                              21.0000 (85)
Utilisation factor for gains for living area, ni1,m (see Table 9a)
                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
tau             33.4674    33.6567    33.6567    34.0085    34.2221    34.3224    34.4182    34.4182    34.1703    34.0085    33.8372    33.6567
alpha            3.2312     3.2438     3.2438     3.2672     3.2815     3.2882     3.2945     3.2945     3.2780     3.2672     3.2558     3.2438
(86)m            0.9845     0.9614     0.9164     0.8371     0.7003     0.5325     0.3688     0.3936     0.6490     0.8736     0.9709     0.9871 (86)

(87)m           19.0824    19.4482    19.9212    20.3555    20.7324    20.9198    20.9827    20.9791    20.8470    20.3733    19.5620    19.0913 (87)
(88)m           19.2910    19.2986    19.2986    19.3124    19.3208    19.3247    19.3284    19.3284    19.3188    19.3124    19.3057    19.2986 (88)
(89)m            0.9790     0.9485     0.8888     0.7869     0.6141     0.4105     0.2230     0.2390     0.5232     0.8195     0.9590     0.9823 (89)
(90)m           17.6537    18.0146    18.4639    18.8634    19.1739    19.2971    19.3261    19.3256    19.2584    18.8987    18.1374    17.6688 (90)
Living area fraction                                                                                       fLA = Living area / (4) =      0.2849 (91)
(92)m           18.0607    18.4230    18.8791    19.2884    19.6179    19.7594    19.7980    19.7966    19.7109    19.3188    18.5432    18.0740 (92)
Temperature adjustment                                                                                                                    0.0000
(93)m           18.0607    18.4230    18.8791    19.2884    19.6179    19.7594    19.7980    19.7966    19.7109    19.3188    18.5432    18.0740 (93)

------------------------------------------------------------------------------------------------------------------------------------------------------
8. Space heating requirement 
------------------------------------------------------------------------------------------------------------------------------------------------------

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(94)m            0.9734     0.9398     0.8804     0.7861     0.6308     0.4440     0.2650     0.2837     0.5555     0.8197     0.9517     0.9774 (94)
(95)m          923.2022  1208.4547  1374.4832  1448.0385  1261.6365   897.1535   521.0565   519.6545   903.0026  1103.4505   961.6625   847.6121 (95)
(96)m            4.5000     5.0000     6.8000     8.7000    11.7000    14.6000    16.9000    16.9000    14.3000    10.8000     7.0000     4.9000 (96)
(97)m         2531.5975  2491.7923  2242.3142  1945.2683  1445.5647   939.1962   526.0815   525.8230   989.3682  1565.0369  2131.4154  2445.5798 (97)
(98)m         1196.6461   862.4028   645.6662   358.0055   136.8426     0.0000     0.0000     0.0000     0.0000   343.4203   842.2221  1188.8880 (98)
Space heating (October to May) (kWh/year)                                                                                              5574.0936 (98)
Space heating requirement in kWh/m2/year                                                                                (98) / (4) =     61.9550 (99)

------------------------------------------------------------------------------------------------------------------------------------------------------
8c. Space cooling requirement
------------------------------------------------------------------------------------------------------------------------------------------------------

Not applicable

------------------------------------------------------------------------------------------------------------------------------------------------------
9a. Energy requirements - Individual heating systems, including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

Fraction of space heat from secondary/supplementary system (Table 11)                                                                     0.1000 (201)
Fraction of space heat from main system(s)                                                                                                0.9000 (202)
Efficiency of main space heating system 1 (in %)                                                                                         88.9000 (206)
Efficiency of secondary/supplementary heating system, %                                                                                 100.0000 (208)
Space heating:

                Jan        Feb        Mar        Apr        May        Jun        Jul        Aug        Sep        Oct        Nov        Dec
(98)m         1196.6461   862.4028   645.6662   358.0055   136.8426     0.0000     0.0000     0.0000     0.0000   343.4203   842.2221  1188.8880 (98)
(211)m        1211.4528   873.0737   653.6553   362.4353   138.5358     0.0000     0.0000     0.0000     0.0000   347.6696   852.6433  1203.5986 (211)
(215)m         119.6646    86.2403    64.5666    35.8005    13.6843     0.0000     0.0000     0.0000     0.0000    34.3420    84.2222   118.8888 (215)
Annual totals kWh/year
Space heating fuel used, main system 1                                                                                                 5643.0644 (211)
Space heating fuel used, secondary                                                                                                      557.4094 (215)

Water heating
(64)m          232.9811   205.9162   217.5905   196.9044   194.2990   175.5375   170.4153   184.4752   183.3587   204.0880   213.4774   227.9995 (64)
Efficiency of water heater                                                                                                               78.8000 (216)
(217)m          86.9186    86.5734    85.9005    84.7783    82.4333    78.8000    78.8000    78.8000    78.8000    84.5881    86.4647    86.9426 (217)
(219)m         268.0451   237.8516   253.3053   232.2580   235.7045   222.7633   216.2631   234.1056   232.6888   241.2725   246.8955   262.2415 (219)

Water heating fuel used                                                                                                                2883.3947 (219)

Electricity for pumps, fans and electric keep-hot (Table 4f):
  central heating pump                                                                                                                 130.0000 (230c)
  boiler with a fan-assisted flue                                                                                                       45.0000 (230e)
Total electricity for the above, kWh/year                                                                                               175.0000 (231)
Electricity for lighting (calculated in Appendix L)                                                                                     376.3242 (232)

------------------------------------------------------------------------------------------------------------------------------------------------------
12a. CO2 emissions - Individual heating systems including micro-CHP
------------------------------------------------------------------------------------------------------------------------------------------------------

                                                                                             Energy       Emission factor             Emissions
                                                                                           kWh/year            kg CO2/kWh           kg CO2/year
Space heating - main system 1                                                              5643.0644                0.1980             1117.3268 (261)
Space heating - secondary                                                                   557.4094                0.5170              288.1806 (263)
Water heating cost (other fuel)                                                            2883.3947                0.1980              570.9121 (264)
Space and water heating                                                                                                                1976.4195 (265)
Pumps and fans                                                                              175.0000                0.5170               90.4750 (267)
Energy for lighting                                                                         376.3242                0.5170              194.5596 (268)
Total CO2, kg/year                                                                                                                     2261.4541 (272)
Dwelling Carbon Dioxide Emission Rate (DER)                                                                                              25.1400 (273)

© Elmhurst Energy Systems Limited Registered Office Unit 16, St Johns Business Park, Lutterworth, Leicestershire LE17 4HB

CALCULATION DETAILS for survey reference no 'PVs'
CALCULATION OF STANDARD ENE7 CO2 Page: 18 of 22

------------------------------------------------------------------------------------------------------------------------------------------------------

© Elmhurst Energy Systems Limited Registered Office Unit 16, St Johns Business Park, Lutterworth, Leicestershire LE17 4HB



112 – 116 New Oxford Street  London  WC1A Planning Application Design Document 107

8.2: Appendixes :
Energy / Renewable Energy
Statement

CALCULATION DETAILS for survey reference no 'PVs'
CALCULATION OF ENERGY RATINGS FOR IMPROVED DWELLING Page: 19 of 22

SAP 2009 WORKSHEET FOR New Build (As Designed)   BRE SAP Worksheet 9.90
CALCULATION OF ENERGY RATINGS FOR IMPROVED DWELLING
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

No improvements selected
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------------------------------------------------------------------------------------------------------------------------------------------------------
REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2010 Edition
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

New Build (As Designed)

____________________________________________________________________________________________________

1 TER and DER
Fuel for main heating:Mains gas
Fuel factor:1.00 (mains gas)
Target Carbon Dioxide Emission Rate (TER) 21.84 kg/m2
Dwelling Carbon Dioxide Emission Rate (DER) 18.77 kg/m2OK
____________________________________________________________________________________________________

2 Fabric U-values
Element         Average                 Highest
External wall   0.18 (max. 0.30)        0.25 (max. 0.70)          OK
Floor           (no floor)
Roof            0.13 (max. 0.20)        0.13 (max. 0.35)          OK
Openings        1.48 (max. 2.00)        1.50 (max. 3.30)          OK
____________________________________________________________________________________________________

2a Thermal bridging
Thermal bridging calculated using default y-value of 0.15
____________________________________________________________________________________________________

3 Design air permeability
Design air permeability at 50 pascals:  5.00
Maximum                                 10.0                                              OK
____________________________________________________________________________________________________

4 Heating efficiency
Main heating system:                    Boiler system with radiators or underfloor - Mains gas
Data from manufacturer
tbc tbc
Combi boiler
Efficiency: 90.0% SEDBUK2009
Minimum: 88.0%                                    OK

Secondary heating system:               None
____________________________________________________________________________________________________

5 Cylinder insulation
Hot water storage                       No cylinder
____________________________________________________________________________________________________

6 Controls
Space heating controls:                 Time and temperature zone control                 OK

Hot water controls:                     No cylinder

Boiler interlock                        Yes                                               OK
____________________________________________________________________________________________________

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum                                 75%                                               OK
____________________________________________________________________________________________________

8 Mechanical ventilation
Not applicable
____________________________________________________________________________________________________

9 Summertime temperature
Overheating risk (Thames Valley):       Slight                                            OK
Based on:
Overshading:                            Average
Windows facing South East:              12.84 m2, No overhang
Windows facing South West:              18.24 m2, No overhang
Windows facing North West:              8.49 m2, No overhang
Ventilation rate:                       6.00
Blinds/curtains:                        None
____________________________________________________________________________________________________

10 Key features
External wall U-value                   0.15 W/m2K
Door U-value                            1.00 W/m2K
Party wall U-value                      0.00 W/m2K
Photovoltaic array
____________________________________________________________________________________________________

© Elmhurst Energy Systems Limited Registered Office Unit 16, St Johns Business Park, Lutterworth, Leicestershire LE17 4HB
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------------------------------------------------------------------------------------------------------------------------------------------------------
SAP 2009 OVERHEATING ASSESSMENT FOR New Build (As Designed)   BRE SAP Worksheet 9.90
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18
------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------------------
Overheating Calculation Input Data
------------------------------------------------------------------------------------------------------------------------------------------------------

Dwelling type                                               EndTerrace Flat
Number of storeys                                           1
Cross ventilation possible                                  Yes
Region                                                      Thames Valley
Front of dwelling faces                                     South East
Overshading                                                 Average or unknown
Thermal mass parameter                                      250.0 
Night ventilation                                           Yes
Ventilation rate during hot weather (ach)                   6.00 (Windows fully open)

------------------------------------------------------------------------------------------------------------------------------------------------------
Overheating Calculation
------------------------------------------------------------------------------------------------------------------------------------------------------

Summer ventilation heat loss coefficient                                                                                                  632.40 (P1)
Transmission heat loss coefficient                                                                                                        124.27 (37)
Summer heat loss coefficient                                                                                                              756.67 (P2)

Overhangs
Orientation                                                                       Ratio        Z_overhangs                         Overhang type
------------------------------------------------------------------------------------------------------------------------------------------------------
South East                                                                        0.000              1.000                   None
South West                                                                        0.000              1.000                   None
North West                                                                        0.000              1.000                   None

Solar shading
Orientation                                                                    Z blinds       Solar access        Z overhangs           Z summer
------------------------------------------------------------------------------------------------------------------------------------------------------
South East                                                                        1.000               0.90              1.000              0.900 (P8)
South West                                                                        1.000               0.90              1.000              0.900 (P8)
North West                                                                        1.000               0.90              1.000              0.900 (P8)

[Jul]                                        Area         Solar flux                  g                 FF            Shading              Gains
                                              m2           Table 6a      Specific data      Specific data                                     W
                                                               W/m2        or Table 6b        or Table 6c
------------------------------------------------------------------------------------------------------------------------------------------------------
South East                                12.8400           116.7611             0.7600             0.7000             0.9000           646.0408
South West                                18.2400           116.7611             0.7600             0.7000             0.9000           917.7402
North West                                 8.4900            98.9568             0.7600             0.7000             0.9000           362.0344
------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                                             total:   1925.8155

                                                                          Jun                   Jul                   Aug
Solar gains                                                               2007                  1926                  1778                       (P3)
Internal gains                                                             469                   450                   459
Total summer gains                                                        2476                  2376                  2237                       (P5)

Summer gain/loss ratio                                                    3.27                  3.14                  2.96                       (P6)
Summer external temperature                                              15.40                 17.80                 17.80
Thermal mass temperature increment (TMP = 250.0)                          0.00                  0.00                  0.00
Threshold temperature                                                    18.92                 21.19                 21.01                       (P7)
Likelihood of high internal temperature                           Not significant             Slight                Slight
------------------------------------------------------------------------------------------------------------------------------------------------------
Assessment of likelihood of high internal temperature:                  Slight
------------------------------------------------------------------------------------------------------------------------------------------------------

© Elmhurst Energy Systems Limited Registered Office Unit 16, St Johns Business Park, Lutterworth, Leicestershire LE17 4HB
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CALCULATION DETAILS for survey reference no 'PVs'
SAP 2009 IMPROVEMENTS Page: 22 of 22

------------------------------------------------------------------------------------------------------------------------------------------------------
SAP 2009 IMPROVEMENTS
Calculated by program Elmhurst Energy Systems SAP2009 Calculator (Design System) version 3.07r18

21686_New Ofxord Street_08Flat

Current energy efficiency rating:                                       B 83
Current environmental impact rating:                                    B 84

__________________________________________________________________________________________

(For testing purposes):
A                                                                          Not considered
B                                                                          Not considered
C                                                                          Not considered
D                                                                          Not considered
E Low energy lighting                                                   Already installed
F                                                                          Not considered
G                                                                          Not considered
H                                                                          Not considered
I                                                                          Not considered
J                                                                          Not considered
K                                                                          Not considered
L                                                                          Not considered
M                                                                          Not considered
N Solar water heating                                                   Not applicable
O                                                                          Not considered
P                                                                          Not considered
Q                                                                          Not considered
R                                                                          Not considered
S                                                                          Not considered
T                                                                          Not considered
U Solar photovoltaic (PV) panels                                        Not applicable
V Wind turbine                                                          Not applicable

Recommended measures:                     SAP change   Cost change     CO2 change
(none)
__________________________________________________________________________________________

                                                                      Energy  Environmental
                                         Typical annual savings       efficiency  impact
Lower cost measures
(none)
                           Sub Total     £0            0.0000 kg/m2

Higher cost measures
(none)
                           Sub Total     £0            0.0000 kg/m2

Potential energy efficiency rating:                                    B 83
Potential environmental impact rating:                                          B 84

Further improvements to achieve even higher standards
(none)
                          Total Savings  £0             0.0000 kg/m2

Enhanced energy efficiency rating:                                     B 83
Enhanced environmental impact rating:                                           B 84

Fuel prices for cost data on this page from database revision number 327 TEST (31 Aug 2012)
Recommendation texts revision number 3.9c (09 Jan 2012)

Typical heating and lighting costs of this home (per year):
                                       Current        Potential      Enhanced
 Electricity                            £71            £71            £71
 Mains gas                              £387           £387           £387

 Space heating                          £327           £327           £327
 Water heating                          £83            £83            £83
 Lighting                               £49            £49            £49

 Generated (PV)                        -£66           -£66           -£66

 Total cost                            £393           £393           £393
 Carbon dioxide emissions              1.6 tonnes     1.6 tonnes     1.6 tonnes
 Primary energy                        91 kWh/m2     91 kWh/m2     91 kWh/m2

© Elmhurst Energy Systems Limited Registered Office Unit 16, St Johns Business Park, Lutterworth, Leicestershire LE17 4HB
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ACA Acoustics Limited 
Hamilton House, Mabledon Place, Bloomsbury, London WC1H 9BB 
Tel: 0207 554 8567 
Email: info@aca‐acoustics.co.uk 
Website: www.aca‐acoustics.co.uk    Registered in England & Wales No: 08228154 

 ACAACOUSTICS
 

 

   

 

ASSESSMENT OF EXTERNAL NOISE INTRUSION TO A 
NEW RESIDENTIAL DEVELOPMENT AT 112‐116 NEW 
OXFORD STREET, LONDON WC1	

Report Reference: 121107‐003A
 
Date: December 2012 
 
 
 
 

     

Report Reference: 121107‐003A  Page 9 
 

 
ACAACOUSTICS 

3.  REVIEW OF SITE LOCATION & DEVELOPMENT PROPOSALS 
 
The site is currently of a “Starbucks” coffee shop over ground and first floor levels with unoccupied 
commercial offices over second to seventh floors above at 112‐116 New Oxford Street, London WC1.  The 
site is bordered to the north and west by Bainbridge Street, to the east by adjoining commercial properties 
and to the south by New Oxford Street. 
 
A planning application is to be submitted to London Borough of Camden Council for change of use of the 
second to seventh floors to Class C3 residential flats.   
 
The surrounding area is primarily of commercial premises with shops facing onto New Oxford Street.  Centre 
Point tower is directly opposite the proposed site.  While the area is predominantly of commercial properties 
the author identified a number of existing residential dwellings in the immediate vicinity, including on New 
Oxford Street, Matilda Apartments and Centre Point House on St Giles High Street opposite the site and on 
both Bainbridge Street and Great Russell Street to the rear of the proposed development. 
 
The junction of St Giles High Street and New Oxford Street, close to the bottom of Tottenham Court Road and 
directly opposite the proposed development, is a very busy area with high volume traffic during both day and 
night time hours, particularly following the re‐routing of Charing Cross Road to allow for the current Crossrail 
construction works. 
 
Noise levels incident on the site are primarily due to traffic on surrounding roads and pedestrian activity 
within the local area.  During the author’s visits to site to set up and collect the logging noise equipment then 
noise from nearby commercial properties was not considered to be audible nor dominant.  Although not 
witnessed by the author at this site, based on manned noise surveys undertaken at other sites within the 
vicinity it is anticipated that noise levels overnight also currently include contribution from the nearby 
Crossrail station construction site. 
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ACAACOUSTICS 

0.  SUMMARY 
 
 The client, Zania Universal Limited, is preparing a planning application for the material change‐of‐use of 

upper floors at 112‐116 New Oxford Street, London WC1 from offices to Class C3, residential use. 
 

 ACA Acoustics Limited has been commissioned by Zania Universal Limited to assess noise incident on the 
proposed development site.  The assessment is required by the Local Planning Authority (London Borough of 
Camden) to assist their consideration of the planning application for the development. 
 

 A noise survey has been carried out at the site over nominally a 24‐hour period between Monday 3rd 
December and Tuesday 4th December 2012.  Results have been used to assess the site’s separate daytime, 
evening and night time LAeq noise levels in accordance with London Borough of Camden’s Local 
Development Framework Policy DP28. 
 

 Existing ambient noise levels incident on the proposed development are primarily comprised of high‐volume 
traffic and pedestrian activity in the area.  Although not witnessed by the author at this site, based on 
manned noise surveys undertaken at other sites within the vicinity it is anticipated that noise levels overnight 
will also currently include contribution from the nearby Crossrail station construction site. 
 

 Noise levels to the front façade of the proposed site during daytime hours and noise levels to the rear façade 
are within the range of values requiring attenuation measures to be implemented as defined by London 
Borough of Camden’s Policy DP28.  Noise levels to the front façade overlooking New Oxford Street during 
night‐time periods are above the range of values shown in Table A of Policy DP28. 
 

 Although noise levels overnight are at a level above the range of values at which, in accordance with London 
Borough of Camden Council’s Policy DP28, planning permission would not normally be granted, it is the 
author’s opinion that the site is suitable for residential development, subject to implementation of a very 
high performance scheme of noise insulation measures to ensure that noise levels inside rooms of the new 
residential properties are reasonable and achieve the guidance limits for noise intrusion into residential 
dwellings advised within British Standard BS8233:1999 “Sound insulation and noise reduction for buildings – 
Code of practice”.  A scheme of noise insulation measures is included in this report. 
 

 In summary it is recommended that the site is suitable for residential development, subject to 
implementation of noise insulation measures as set out in this report. 
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ACAACOUSTICS 

1.  INTRODUCTION 
 
ACA Acoustics Limited has been commissioned by Zania Universal Limited to carry out a survey and 
assessment of external noise at the site of a proposed residential development at 112‐116 New Oxford 
Street, London WC1. 
 
The noise survey and assessment is required by the Local Planning Authority (London Borough of Camden 
Council) to assist their consideration of a planning application for the development. 
 
The objective of the assessment is to determine the impact that existing noise sources would have on the 
proposed new development in accordance with London Borough of Camden Council’s Local Development 
Framework Policy DP28 “Noise and Vibration” along with British Standard BS8233:1999 “Sound insulation 
and noise reduction for buildings – Code of practice” and other relevant British Standards and guidance 
documents. 
 
This report presents results of the noise survey and assessment along with recommendation for sound 
insulation measures such that noise levels within the proposed residential development comply with 
guideline limits and includes: 
 
 Description of the site and development proposals; 

 
 Confirmation of London Borough of Camden Council planning consent requirements for noise; 
 

 Measurement and assessment of existing ambient noise levels at the site; 
 

 Review of sound insulation measures required to comply with London Borough of Camden Council’s 
limits. 
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2.  LONDON BOROUGH OF CAMDEN COUNCIL PLANNING CONSENT ACOUSTIC REQUIREMENTS 
 
The proposed noise measurement and assessment methodology is based on ACA Acoustics Limited’s 
experience of undertaking noise assessments for similar developments. 
 
A review of relevant parts of each of the routinely used planning guidance documents and British Standards 
is provided below. 

 
2.1  Camden Development Policies 2010‐2025: Local Development Framework – Policy DP28 

 
Policy DP28 of London Borough of Camden Council’s Local Development Framework states that “the Council 
will seek to ensure that noise and vibration is controlled and managed and will not grant planning permission 
for … development sensitive to noise in locations with noise pollution, unless appropriate attenuation 
measures are provided”. 
 
Paragraph 28.3 of the supporting text to Policy DP28 advises that “where uses sensitive to noise are proposed 
to an existing source of noise … the Council will require an acoustic report to ensure compliance with PPG24: 
Planning and noise”.  Discussion of Planning Policy Guidance 24 (PPG24) is provided below. 
 
In addition to the requirements of PPG24, London Borough of Camden have specific requirements for noise 
and vibration thresholds, set out in Tables A to E of paragraph 28.4.  Copy of Policy DP28 and the associated 
supporting text is included in Appendix B. 
 
ACA Acoustics Limited has carried out an assessment of general (traffic and pedestrian) noise to the 
proposed residential development in accordance with Policy DP28. 

 
 
2.2  Planning Policy Guidance 24: Planning and Noise (PPG24) 

 
PPG24 has been used extensively at the planning stage of many new residential developments to determine 
the suitability of the land for residential development and what noise insulation measures are required. 
 
The document provides a simple mechanism for determining whether noise should be a major factor when 
granting planning permission and considering suitable planning conditions for a development.  The method 
introduces the concept of Noise Exposure Categories (NEC) to rate the importance of noise in the planning 
process.  The objective of the noise survey and assessment is to determine the noise impact that existing 
sources would have on the proposed residential development and advise on any mitigating measures to 
ensure that noise levels inside rooms of new residential properties are reasonable and comply with guidance 
limits for noise intrusion advised in British Standard BS8233:1999 “Sound insulation and noise reduction for 
buildings – Code of practice” (to which PPG24 makes reference). 
 
PPG24 has recently been withdrawn; however no replacement technical guidance document has been issued 
by central Government to date. 
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London Borough of Camden’s Policy DP28 states that assessment should be carried out in accordance with 
guidelines set out in PPG24 with the results compared against criteria set out in Tables A to E (which in turn 
are based on the guidance in PPG24); It is acknowledged that Local Authorities will need significant time to 
establish and issue new policies relating to noise to replace PPG24.  In view of this ACA Acoustics Limited 
considers that although withdrawn, continued use of the PPG24 measurement methodology in the interim 
period will allow Local Authorities to readily evaluate the effect of existing noise sources on proposed 
residential developments, albeit that adherence to the internal noise limits set out in the, still current, British 
Standard BS8233:1999 should take precedence above the outdated assessment conclusion of the withdrawn 
PPG24. 
 
 

2.3  National Planning Policy Framework (NPPF) and Noise Policy Statement for England (NPSE) 
 

The National Planning Policy Framework (referred to as NPPF) was published by the Department for 
Communities and Local Government in March 2012 and replaces the previous Planning Policy Statements 
(PPS) and Planning Policy Guidance (PPG) documents, including PPG24: Planning and Noise. 
 
The NPPF sets out the Governments’ planning policies for England and provides guidance on how these are 
expected to be applied, providing a framework within which Local Authorities can produce their own 
distinctive local and neighbourhood plans, which reflect the needs and priorities of their communities. 
 
Paragraph 109 of the NPPF states that “The planning system should contribute to and enhance the natural 
and local environment by: preventing both new and existing development from contributing to or being put at 
unacceptable risk from, or being adversely affected by unacceptable levels of soil, air, water or noise pollution 
or land instability”. 
 
It also talks specifically about noise and states that “Planning policies and decisions should aim to: 
 

 Avoid noise from giving rise to significant adverse impacts on health and quality of life as a result of 
new development; 

 Mitigate and reduce to a minimum other adverse impacts on health and quality of life arising from 
noise from new development, including through the use of conditions; 

 Recognise that development will often create some noise and existing businesses wanting to develop 
in continuance of their business should not have unreasonable restrictions put on them because of 
changes in nearby land uses since they were established; and 

 Identify and protect areas of tranquillity which have remained relatively undisturbed by noise and are 
prized for their recreational amenity value for this reason.” 

 
In March 2010 the Department for Environment, Food and Rural Affairs (Defra) issued Noise Policy Statement 
for England (referred to as NPSE).  This sets out the Government’s long‐term policy aims that are intended to 
be considered by Local Planning Authorities when development their own Local Policies relating to noise.  
Stated aims of NPSE are “Through the effective management and control of environmental, neighbour and 
neighbourhood noise within the context of Government policy of sustainable development: 
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 Avoid significant adverse impacts on health and quality of life; 
 Mitigate and minimise adverse impacts on health and quality of life; and 
 Where possible, contribute to the improvement of health and quality of life.” 

 
Paragraphs 2.19 to 2.24 clarify the above aims, referring to established concepts from toxicology; NOEL (No 
Observed Effect Level) and LOAEL (Lowest Observed Adverse Effect Level).  It also introduces a new concept 
relating to “significant adverse” of SOAEL (Significant Observed Adverse Effect Level), however stating that “it 
is not possible to have a single objective noise‐based measure that describes SOAEL that is applicable to all 
sources of noise in all situations.  Consequently, the SOAEL is likely to be different for different noise sources, 
for different receptors and at different times”. 
 
The second aim of the NPSE refers to the situation where the impact lies somewhere between LOAEL and 
SOAEL.  It requires that all reasonable steps should be taken to mitigate and minimise adverse effects on 
health and quality of life while also taking into account the guiding principles of sustainable development, as 
set out in the NPPF. 
 
Paragraph 2.7 states that “… the application of the NPSE should enable noise to be considered alongside other 
relevant issues and not to be considered in isolation.  In the past, the wider benefits of a particular policy, 
development or other activity may not have been given adequate weight when assessing the noise 
implications”.  This provides clear guidance that noise must not be considered in isolation but as part of the 
overall scheme taking into account the overall sustainability and associated impacts of the proposed 
development; there is no benefit in reducing noise to an excessively low level if this creates or increases 
some other adverse impact.  Similarly it may be appropriate in some cases for noise to have an adverse 
impact if this is outweighed by the reduction or removal of some other adverse impact that is of greater 
significance to the development as a whole. 
 
Paragraph 2.8 of NPSE states that “in the longer term, the Government hopes that existing policies could be 
reviewed (on a prioritised basis), and revised if necessary, so that the policies and any noise management 
measures being adopted accord with the vision, aims and principles of the NPSE”. 
 
As discussed above, it is acknowledged that Local Authorities will need significant time to establish and issue 
new policies relating to noise to replace PPG24 and to comply with the guiding principles of NPSE and NPPF 
and therefore the author considers that although withdrawn, continued use of the measurement 
methodology of PPG24, and in particular consideration of internal noise level limits provided in BS8233, in 
the interim period will allow Local Authorities to readily evaluate the effect of existing noise sources on 
proposed new residential developments. 
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2.4  British Standard BS8233:1999 

 
In advising guidance on permissible noise levels inside residential dwellings and appropriate noise mitigation 
measures PPG24 makes frequent reference to British Standard BS8233:1999 “Sound insulation and noise 
reduction for buildings – Code of practice”.  Guidance limits for internal noise within living rooms and 
bedrooms, taken from Table 5 of BS8233, are shown in Table 1 below: 
 

Room  Reference Time 
Design Range – LAeq, T 

Good Reasonable 

Living Rooms  Daytime (07:00 – 23:00)  30dB  40dB 

Bedrooms  Night time (23:00 – 07:00) 
30dB  35dB 

LAFmax ≤45dB 

Table 1:  BS8233 guideline internal noise levels 
 
ACA Acoustics Limited’s standard approach is to design noise to bedrooms to the lower “good” limit of Leq 
30dBA and to the mid‐range of maximum Leq 35dB for living rooms. 

 
 
2.5  World Health Guidance 

 
The World Health Organisation’s guidance “Community Noise 1999” recommends a limit of Leq 30dBA for 
bedrooms at night as preventing sleep disturbance to vulnerable people.  The WHO guidance also states that 
“for a good sleep, it is believed that indoor sound pressure levels should not exceed 45dB LAFmax more than 
10‐15 times per night”.  
 
The levels advised in The World Health Organisation’s guidance correlate very well with those in BS8233 
described above. 
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4.  NOISE SURVEY 
 
4.1  Noise Measurement and Assessment Procedure 
 

To assess the impact of existing noise sources, noise samples were recorded at the development site 
generally in accordance with procedures set out in PPG24. 
 
A single noise measurement position was selected as being worse case representative of the nearest part of 
the proposed residential façade overlooking New Oxford Street.  The rear façade of the development will be 
set back further from the main noise source of New Oxford Street and with greater screening provided by the 
building itself. 
 
The noise survey was carried out using an unmanned logging type sound level meter over nominally a 24‐
hour period between 3rd December and 4th December 2012.  The weather included dry and calm periods 
during the survey.  Noise measurements were recorded in terms of 5‐minute samples of overall LAeq and 
LAFmax values. 
 
In addition to the long‐term measurements, short‐term noise samples of octave band values were also 
obtained at front and rear facades to provide frequency content information of noise levels to assist with 
later acoustic calculations. 

 
 
4.2  Instrumentation 

 
The following equipment was used during the unattended noise survey; the sound level meter was calibrated 
before and after the survey measurements using the UKAS certified calibrator: 
 

Equipment  Serial Number 

Rion sound level meter type NL‐31 Class 1 complete with weatherproof and 

lockable outdoor environmental kit 
00773045 

Bruel & Kjaer calibrator type 4231 (UKAS Certified)  02326801 

Microphone extension cable and telescopic boom arrangements  ‐ 

Table 2:  Equipment used 
 

 
4.3  Noise Measurement Results and Observations 

 
Complete LAeq and LAFmax value results of the noise survey over the 24‐hour period are provided in 
graphical form in Appendix C. 
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Summary of the 12‐hour daytime, 4‐hour evening and 8‐hour night‐time period noise levels are shown in 
Table 3 below. 
 

Description 

Daytime 

(07:00 – 19:00) 

Leq (12 hour) 

Evening 

(19:00 – 23:00) 

Leq (4 hour) 

Night Time 

(23:00 – 07:00) 

Leq (8 hour) 

3rd – 4th December 2012  74.2dBA  73.0dBA  71.5dBA 

Table 3:  Summary noise survey results for daytime, evening and night time periods 
 
During the survey visits subjectively noise levels at the front façade of the development are comprised of 
traffic on local routes and pedestrian activity within the area. 
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5.  NOISE ASSESSMENT 
 

London Borough of Camden Council’s Policy DP28 assesses the impact of noise in terms of daytime LAeq, 12 
hours (07:00 – 19:00), evening LAeq, 4 hours (19:00 – 23:00) and night time LAeq, 8 hours (23:00 – 07:00). 
 
Equivalent free‐field noise levels at the location of the proposed façade of the new development, compared 
with the noise limits specified in Policy DP28 are shown in Table 4 below.  Note that in accordance with 
procedures in PPG24, the 1m façade measured levels (shown in Section 4 and the graph in Appendix C) are 
taken to be 3dBA higher than the levels incident on the façade. 
 

Description  LAeq (dB)  Camden Policy DP28 Category 

3rd – 4th December 2012   

Daytime and Evening: Table B – Attenuation Required 

Night Time: Table A – Planning Not Normally Granted 
Daytime 

Evening 

Night time 

71.2 

70.0 

68.5 

Table 4:  LAeq noise level incident on façade and corresponding Policy DP28 Table requirement 
 
Noise levels during daytime and evening periods to the front façade are within the range of values shown in 
Table B of Policy DP28, requiring attenuation measures to be considered.  During night time periods, noise 
levels to the front façade are above the threshold limits provided in Table A of Policy DP28.  Development 
sites with measured noise levels exceeding the limits of Table A are indicative of a very noisy area; London 
Borough of Camden would not normally grant planning permission for residential development in these 
locations. 
 
In this instance it is of benefit to consider the technical acoustic concept of the threshold limits. 
 
The threshold limit provided in Table A of DP28 is taken from the noise levels corresponding to NEC D of 
PPG24.  Annex B of PPG24 provides “an explanation of how the noise levels in the NEC table in Annex 1 have 
been calculated or derived”.  Paragraph 11 of Annex B states that “The upper limit is based on a Building 
Research Establishment (BRE) survey which has shown that the insulation package supplied under the Noise 
Insulation Regulations is inadequate for road traffic noise levels of 78dB LA10, 18h and above at a façade.  
This figure is equivalent to a ‘free‐field’ level of 75dB LA10, 18h; which in turn is equivalent to 73dB LAeq, 16h.  
The 73dB LAeq 16h has been reduced by 1dB to 72dB LAeq 16h in the table, which is the maximum external 
level that the standard noise insulation package will reduce to an acceptable internal level”. 
 
The Noise Insulation Regulations to which PPG24 refers were issued in 1975 and included recommendation 
for mitigation measures to improve the sound insulation performance of external facades to an existing 
residential dwelling.  Recommendations included installation of secondary glazing to windows with the new 
secondary glazing formed from glass of minimum 3mm thickness.  Through‐wall type acoustic ventilators 
were also recommended. 
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Design of modern high‐performance acoustic glazing or secondary glazing systems is significantly superior to 
the 3mm thickness glass proposed in the Noise Insulation Regulations, often incorporated either units with 
toughened or laminated panes of glass.  In addition improvements in design of acoustic seals to glazed units 
greatly increases the sound insulation performance achieved on site. 
 
Use of whole‐house ventilation systems (such as MVHR units) or very high performance passive ventilators 
are also significantly superior to those in the Noise Insulation Regulations.   
 
Paragraph 14 of PPG24 Annex 2 states that “The standard noise insulation package provides insulation of 
about 35dBA”.  Use of modern high specification façade elements can provide sound insulation in excess of 
45dBA; at least 10dBA better than that proposed in the Noise Insulation Regulations. 
 
It is to be expected that advances in construction techniques and proprietary acoustic products over the past 
35 years have significantly increased the level of sound insulation performance possible and the above 
demonstrates that although use of the NEC limits of PPG24 (and in turn the values shown in London Borough 
of Camden Council’s Policy DP28) is useful to provide an indication of the noise character of an area, the 
prescriptive limits provided in NEC D or Table A of DP28 are outdated and acceptable internal noise levels are 
readily achievable even at higher external noise levels. 
 
The author considers that the overly prescriptive nature of the PPG24 assessment conclusion is likely one of 
the reasons for its withdrawal and that a more detailed assessment, considering actual noise levels inside a 
residential property, allowing for high performance façade sound insulation, rather than noise levels incident 
on the external façade, is of more benefit and will ensure that the amenity of future occupants is not 
compromised while allowing for much needed development within town and city centre locations. 
 
As such, a very high performance scheme for sound insulation is proposed to ensure that noise levels inside 
rooms of the new flats are reasonable and comply with the requirements of BS8233:1999, 
 
By achieving the internal noise limits of BS8233:1999 it is therefore considered that although external noise 
levels are above London Borough of Camden’s typical maximum threshold, amenity of future residents would 
not be compromised and the site should be considered suitable for residential use. 
 
The author considers that this approach fully complies with the aims of The Noise Policy Statement for 
England (NPSE) and National Planning Policy Framework (NPPF), whereby potential adverse impacts on 
health and quality of life due to noise are adequately mitigated and minimised through the careful design of 
façade sound insulation such that acceptable internal noise levels are achieved.  This approach is also in 
accordance with London Borough of Camden’s own policy, which states that “the Council will seek to ensure 
that noise and vibration is controlled and managed and will not grant planning permission for … development 
sensitive to noise in locations with noise pollution, unless appropriate attenuation measures are provided”; it 
is the author’s opinion that high‐performance façade sound insulation should be considered as “appropriate 
attenuation measures”. 
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There are various existing residential flats within the vicinity of the proposed development.  Whilst it is 
acknowledged that existing residential properties might not be retrospectively assessed for noise intrusion, 
presence of these properties does establish the nature of the area.  This proposed development would 
therefore not be introducing a noise‐sensitive use to an area where there are no existing noise‐sensitive uses. 
 
In summary it is considered the site is suitable for residential development providing that a high specification 
of appropriate sound insulation measures are incorporated into the scheme design to ensure noise levels 
inside rooms of the new residences achieve the guideline limits in British Standard BS8233:1999. 
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6.  SCHEME OF FAÇADE SOUND INSULATION 
 
By following the calculation procedures outlined in BS EN ISO 12354‐3:2000 and Section 6.7 of BS8233:1999 a 
specification for the acoustic performance of façade elements has been established. 
 
Copy of example acoustic calculations for daytime noise intrusion to a typical living room and night time 
noise intrusion into a bedroom within the façade of the development directly overlooking New Oxford Street 
are provided in Appendix D.  The calculations use ACA Acoustics Limited’s in‐house computer calculation 
model based on BS EN ISO 12354‐3 and BS8233.  The calculations confirm that intrusive noise levels into 
rooms of the proposed residential flats will comply with guidance limits in British Standard BS8233 as set out 
in Section 2.4 of this report. 
 
An item by item scheme for noise insulation measures to the proposed residential dwellings is provided 
below. 

 
6.1  Walls 

 
External walls are of traditional masonry construction.  Values in Table 5 below show the expected sound 
insulation performance for this type of wall construction.  This will provide more than adequate sound 
insulation and no additional treatments are required. 
 

Description 
Octave Band Centre Frequency – Hz (dB)  Rw 

(dB) 125  250  500  1k  2k  4k 

Wall  41  45  47  55  60  60  53 

Table 5:  Traditional solid masonry external wall Sound Reduction Index R dB 
 
 

6.2  Glazing 
 
Existing glazing to the property is of single pane float glass nominally 4mm thick within casement style metal 
frame.  This type of glazing provides limited acoustic performance and it is recommended that the sound 
insulation performance of the glazing to façades with line‐of‐sight to New Oxford Street be improved 
significantly. 
 
Values in Table 6 on the following page show a specification schedule of glazing sound insulation 
performance for different parts of the development. 
 
Note that there are many permutations of possible configurations and different glazing suppliers will tend to 
use their own preferred configuration.  Providing that the overall Rw performance and the individual octave 
band performance are not less than those shown in Table 6 then any alternative configuration can be used. 
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Description 
Octave Band Centre Frequency – Hz (dB)  Rw 

(dB) 
Comments 

125  250  500  1k  2k  4k 

Bedrooms to front & side 

facades 
29  40  45  47  54  68  48 

Very high‐performance IGU 

such as Pilkington Optiphon 

16.8‐20Ar‐16.8 or secondary 

glazing 

Bedrooms – rear façade  27  26  31  40  42  46  37 
Double glazing such as 4‐16‐6 

IGU 

Living Rooms to front & 

side facades 
23  28  41  47  45  55  42 

High performance IGU such 

as Pilkington Optiphon 6‐

16Ar‐10.8 or secondary 

glazing 

Living Rooms – rear 

façade 
27  26  31  40  42  46  37 

Double glazing such as 4‐16‐6 

IGU 

Non‐habitable rooms  24  20  26  35  38  42  31 
Double‐glazing such as 4‐16‐4 

IGU 

Table 6:  Specification for glazing Sound Reduction Index R dB  
 
It is considered that existing windows of the development may have to be retained for conservation reasons.  
In this instance secondary glazing will be required to inside of the existing retained outer window for all 
windows within the new residential flats.  In this instance specification for suitable secondary glazing will be 
provided to the client prior to construction works commencing. 
 
For all living rooms and bedrooms, the window frames will need to have effective acoustic seals all around.  
Effective seals are rubber or neoprene beaded “P” or “O” profile type that compress all around on closure of 
the windows.  Plastic type or brush type weathering seals are not classed as effective acoustic seals. 

 
 
6.3  Ventilation Scheme 

 
With regard to ventilation requirements, it is usual to satisfy the noise limits with the background ventilation 
rate defined by Approved Document F of the Building Regulations, rather than for the rapid ventilation rate.  
It is therefore anticipated that it will be necessary to incorporate an acoustic ventilation scheme into the 
design such that residents are able to have background ventilation without necessarily needing to open 
windows. 
 
Values in Table 7 on the following page show a specification schedule of ventilator sound insulation 
performance for the development. 
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Note that the ventilators proposed are very high performance type; around the maximum attainable for 
passive ventilators.  An alternative to using passive acoustic ventilators would be to use mechanical 
ventilation with inline silencing.  Suppliers such as Vent‐Axia or Nuiare would be able to offer suitable 
ventilation systems for residential properties. 
 
If mechanical ventilation (such as MVHR or similar) is used then it is important that any self‐noise (i.e. noise 
from the fans) must not cause internal noise levels to exceed the design requirements.  To achieve these 
limits then it is recommended that the overall noise from any mechanical ventilation system will need to be 
no higher than LAeq 30dB within living rooms (daytime) and LAeq 25dB within bedrooms (night time) to 
allow for accumulation of noise sources. 
 

Description 
Octave Band Centre Frequency – Hz (dB)  Dn,e,w 

(dB) 
Comments 

125  250  500  1k  2k  4k 

All habitable rooms  33  40  45  56  67  75  50 

Very high‐performance 

acoustic ventilators such as 

Caice acoustic ventilator or 

equivalent 

Table 7:  Specification for ventilators Element Normalized Level Difference Dn,e dB 
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7.  SOUND INSULATION THROUGH SEPARATING WALLS & FLOORS 
 

7.1  Sound Insulation between Flats 
 
Separating walls and floors between the new flats will need to comply with the minimum performance 
requirement standards set out in the Building Regulations 2010 Approved Document E (2003 Edition). 
 
Performance standards for separating walls and floors are given in Table 8, taken from Table 0.1a of 
Approved Document E.  
 

Description 
Approved Document E 

Performance Standard 

Walls  DnT,w + C’tr (Airborne)  ≥ 43dB 

Floors and stairs 
DnT,w + C’tr (Airborne)  ≥ 43dB 

L’nT,w (Impact)  ≤ 64dB 

Table 8:  Sound insulation performance standards for separating walls and floors between flats formed by 
material change of use 
 
Compliance with the above minimum standards would normally be demonstrated by carrying out pre‐
completion airborne and impact sound insulation tests of the formed walls and floors between the flats at or 
near to completion of the development works.  Results of the tests would be submitted to and approved by 
the Local Authority Building Control department or an approved inspector. 
 
It is anticipated that as the project progresses ACA Acoustics Limited will undertake an acoustic design review 
of the development to ensure that proposed separating wall and floor constructions, along with associated 
flanking details, will achieve the above minimum requirements. 

 
 
7.2  Sound Insulation of Separating Floor between Commercial Unit and Residential Flats 

 
Any noise associated with the existing commercial unit at first floor level could potentially transmit to the 
proposed residential flats above through the building structure. 
 
Where residential flats share a common structure with commercial properties it is anticipated that London 
Borough of Camden Council will require noise from the commercial unit to not exceed the “good” standards 
for internal noise within residential properties set out in BS8233:1999; this equates to designing noise 
transfer from the existing Starbucks coffee shop to not exceed a level of LAeq 30dB inside living rooms of the 
proposed flats. 
 
Starbucks and equivalent coffee shops do not play amplified music internally and it is considered that any 
change of use of the commercial unit to allow amplified music to be played would require a planning 
application.  Therefore assessment of noise from typical coffee shop with no amplified music has been 
carried out. 
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Based on measurements undertaken in similar premises by the author, it is anticipated that noise levels 
within the Starbucks will typically be within the range LAeq, 1 hour 50dB to 60dB and would not normally 
exceed LAeq, 1 hour 65dB.   
 
This correlates with guideline noise limits for commercial cafeteria, canteens and retail shops provided in 
BS8233:1999 of LAeq, T 50dB to 55dB.  Measured noise levels within a coffee shop or retail unit do not 
include high levels of low frequency (bass) noise and are typically of a “broadband” nature. 
 
Based on upper measured noise levels of LAeq, 1 hour 65dB it is recommended that separating floors 
providing airborne sound insulation performance of DnT,w + C’tr ≥ 43dB would provide more than adequate 
sound insulation to control noise transfer to the residential flats above and will ensure that noise levels inside 
the residential flats due to operational noise from the Starbucks is below the “good” limits specified in 
BS8233:1999.  This equates to the Building Regulations 2010 Approved Document E (2003 Edition) minimum 
requirements for airborne sound insulation between flats.  
 
Note that in accordance with Diagram 0.1 of Approved Document E there is no minimum impact sound 
insulation performance requirement for the separating floor between first floor commercial unit and second 
floor proposed flats. 
 
It is anticipated that as the project progresses ACA Acoustics Limited will undertake an acoustic design review 
of the development to ensure that the proposed separating floor construction, along with associated flanking 
details, will achieve the above minimum requirements. 
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DP28. Noise and vibration
28.1 Noise and vibration can have a major effect on amenity and health and therefore quality of life.

Camden’s high density and mixed-use nature means that disturbance from noise and vibration is
a particularly important issue in the borough. Camden’s Core Strategy recognises the importance
of this issue for Camden’s residents and policy DP28 contributes to implementing a number of
Core Strategy policies, including CS5 – Managing the impact of growth and development, CS9 –
Achieving a successful Central London, CS11 – Promoting sustainable and efficient travel and
CS16 – Improving Camden’s health and well-being.

28.2 The effect of noise and vibration can be minimised by separating uses sensitive to noise from
development that generates noise and by taking measures to reduce any impact. Noise sensitive
development includes housing, schools and hospitals as well as offices, workshops and open
spaces, while noise is generated by rail, road and air traffic, industry, entertainment (e.g.
nightclubs, restaurants and bars) and other uses.

28.3 The Council will only grant planning permission for development sensitive to noise in locations
that experience noise pollution, and for development likely to generate noise pollution, if
appropriate attenuation measures are taken, such as double-glazing. Planning permission will not
be granted for development sensitive to noise in locations that have unacceptable levels of noise.
Where uses sensitive to noise are proposed close to an existing source of noise or when
development that generates noise is proposed, the Council will require an acoustic report to
ensure compliance with PPG24: Planning and noise. A condition will be imposed to require that
the plant and equipment which may be a source of noise pollution is kept working efficiently and
within the required noise limits and time restrictions. Conditions may also be imposed to ensure
that attenuation measures are kept in place and effective throughout the life of the development.

28.4 In assessing applications, we will have regard to the Noise and Vibration Thresholds, set out
below. These represent an interpretation of the standards in PPG24 and include an evening period
in addition to the day and night standards contained in the PPG, which provide a greater degree
of control over noise and vibration during a period when noise is often an issue in the borough.

The Council will seek to ensure that noise and
vibration is controlled and managed and will
not grant planning permission for:

a) development likely to generate noise
pollution; or

b) development sensitive to noise in locations
with noise pollution, unless appropriate
attenuation measures are provided.

Development that exceeds Camden’s Noise
and Vibration Thresholds will not be
permitted.

The Council will only grant permission for
plant or machinery if it can be operated
without cause harm to amenity and does not
exceed our noise thresholds.

The Council will seek to minimise the impact
on local amenity from the demolition and
construction phases of development. Where
these phases are likely to cause harm,
conditions and planning obligations may be
used to minimise the impact.

POLICY

DP28 – Noise and vibration

DP
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Table A: Noise levels on residential sites adjoining railways and roads at which
planning permission will not be granted

Table B: Noise levels on residential streets adjoining railways and roads at and
above which attenuation measures will be required

Table C: Vibration levels on residential sites adjoining railways and roads at which
planning permission will not be granted

Where dwellings may be affected by ground-borne regenerated noise internally from, for example,
railways or underground trains within tunnels, noise levels within the rooms should not be greater
than 35dB(A)max

Vibration description and
location of measurement

Period Time Vibration levels

Vibration inside critical areas
such as a hospital operating
theatre

Day, evening and night 0000-2400 0.1 VDV ms-1.75

Vibration inside dwellings Day and evening 0700-2300 0.2 to 0.4 VDV ms-1.75

Vibration inside dwellings Night 2300-0700 0.13 VDV ms-1.75

Vibration inside offices Day, evening and night 0000-2400 0.4 VDV ms-1.75

Vibration inside workshops Day, evening and night 0000-2400 0.8 VDV ms-1.75

Noise description and
location of measurement

Period Time Sites
adjoining
railways

Sites
adjoining
roads

Noise at 1 metre external
to a sensitive façade

Day 0700-1900 65 dB LAeq’12h 62 dB LAeq’12h

Noise at 1 metre external
to a sensitive façade

Evening 1900-2300 60 dB LAeq’4h 57 dB LAeq’4h

Noise at 1 metre external
to a sensitive façade

Night 2300-0700 55 dB LAeq’1h 52 dB LAeq’1h

Individual noise events
several times an hour

Night 2300-0700 >82 dB LAmax

(S time weighting)
>82 dB LAMAX

(S time weighting)

Noise description and
location of measurement

Period Time Sites
adjoining
railways

Sites
adjoining
roads

Noise at 1 metre external
to a sensitive façade

Day 0700-1900 74 dB LAeq’12h 72 dB LAeq’12h

Noise at 1 metre external
to a sensitive façade

Evening 1900-2300 74 dB LAeq’4h 72 dB LAeq’4h

Noise at 1 metre external
to a sensitive façade

Night 2300-0700 66 dB LAeq’8h 66 dB LAeq’8h

Camden Development Policies – Section 3

133

Table D: Noise levels from places of entertainment on adjoining residential sites at
which planning permission will not be granted

* As compared to the same measure, from the same position, and over a comparable period, with
no entertainment taking place

Table E: Noise levels from plant and machinery at which planning permission will
not be granted

Key evidence and references

• Camden’s Noise Strategy, 2002

• The London Plan (Consolidated with Alterations since 2004), 2008

• Planning Policy Guidance 24: Planning and noise

Noise description and location of
measurement

Period Time Noise level

Noise at 1 metre external to a sensitive
façade

Day, evening and
night

0000-2400 5dB(A) <LA90

Noise that has a distinguishable discrete
continuous note (whine, hiss, screech,
hum) at 1 metre external to a sensitive
façade.

Day, evening and
night

0000-2400 10dB(A) <LA90

Noise that has distinct impulses (bangs,
clicks, clatters, thumps) at 1 metre
external to a sensitive façade.

Day, evening and
night

0000-2400 10dB(A) <LA90

Noise at 1 metre external to sensitive
façade where LA90>60dB

Day, evening and
night

0000-2400 55dBLAeq’

Noise description and
measurement location

Period Time Sites adjoining places of
entertainment

Noise at 1 metre external
to a sensitive façade

Day and evening 0700-2300 LAeq’ 5m shall not increase by
more than 5dB*

Noise at 1 metre external
to a sensitive façade

Night 2300-0700 LAeq’ 5m shall not increase by
more than 3dB*

Noise inside any living room
of any noise sensitive
premises, with the windows
open or closed

Night 2300-0700 LAeq’ 5m (in the 63Hz Octave
band measured using the
‘fast’ time constant) should
show no increase in dB*
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Noise Survey Results 
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Façade Sound Insulation – Acoustic Calculations 

   

Project: 112-116 New Oxford Street, London WC1

BS EN ISO 12354-3 - FAÇADE SOUND INSULATION CALCULATION

Room Reference: Flat 2, Bedroom 2

dBA 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz
Leq,ff 68.5 65 66 66 65 60

Area (m2)
24
11.5
1
0
0

Surface Area (m2) 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz
Walls 24 41 45 47 55 60
Windows 11.5 29 40 45 47 54
Ventilation (Dn,e) 1 33 40 45 56 67
Doors 0
Roof / Ceiling 0

50

Façade Area (m2): 24

0

Room Type: Bedroom 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz
0.4 0.35 0.3 0.3 0.3

dBA 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz

Leq,2 26.9 38.1 29.5 24.4 18.4 6.5

Reverberation Time
Reverberation Time - Seconds

RT in Furnished Room

CALCULATED EQUIVALENT INTERNAL SOUND PRESSURE LEVEL - LAeq

Element Sound Reduction Index
Sound Reduction Index (R) - dB

Room Volume (m3):

Roof Area - Exposed Side (m2):

Roof / Ceiling
Doors

Wall (area including glazing) Solid masonry
Windows 16.8-20Ar-16.8 Optiphon

Measured Lp at Façade:

Façade 1:
Element Construction

Ventilation Caice acoustic ventilator (Dn,e,w = 50dB)

Project: 112-116 New Oxford Street, London WC1

BS EN ISO 12354-3 - FAÇADE SOUND INSULATION CALCULATION

Room Reference: Flat 2, Living Room

dBA 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz
Leq,ff 71.4 68 68 69 68 63

Area (m2)
14.8
9.5
1
0
0

Surface Area (m2) 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz
Walls 14.8 41 45 47 55 60
Windows 9.5 23 28 41 47 45
Ventilation (Dn,e) 1 33 40 45 56 67
Doors 0
Roof / Ceiling 0

68

Façade Area (m2): 14.8

0

Room Type: Living Room 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz
0.7 0.6 0.5 0.5 0.5

dBA 125 Hz 250 Hz 500 Hz 1k Hz 2k Hz

Leq,2 35.0 46.3 40.5 29.3 21.3 17.5

Reverberation Time
Reverberation Time - Seconds

RT in Furnished Room

CALCULATED EQUIVALENT INTERNAL SOUND PRESSURE LEVEL - LAeq

Element Sound Reduction Index
Sound Reduction Index (R) - dB

Room Volume (m3):

Roof Area - Exposed Side (m2):

Roof / Ceiling
Doors

Wall (area including glazing) Solid masonry
Windows 6-16Ar-10.8 Optiphon

Measured Lp at Façade:

Façade 1:
Element Construction

Ventilation Caice acoustic ventilator (Dn,e,w = 50dB)
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Typical Noise Mitigation Treatments 

6.8 mm Pilkington Optiphon™

8.8 mm Pilkington Optiphon™

10.8 mm Pilkington Optiphon™

12.8 mm Pilkington Optiphon™

16.8 mm Pilkington Optiphon™

Pilkington Optiphon™

Configuration single glazing

21
24
28
30
29

26
28
31
32
34

31
34
36
37
37

35
38
38
39
39

37
37
39
41
46

38
43
47
51
55

35(-1;-3)
37(-1;-4)
38(-1;-2)
39(-0;-2)
40(-0;-2)

35
37
38
39
40

34
36
37
39
40

dB sound reduction index by octave band – Hz

32
33
36
37
38

6 / 6 to 20 mm / 6.8  Pilkington Optiphon™

6 / 6 to 20 mm / 8.8 Pilkington Optiphon™

6 / 6 to 20 mm / 10.8 Pilkington Optiphon™

6 / 6 to 20 mm / 12.8 Pilkington Optiphon™

8.8 Pilkington Optiphon™ / 6 to 20 mm 
/ 12.8 Pilkington Optiphon™

16.8 Pilkington Optiphon™ / 6  to 20 mm 
/ 16.8 Pilkington Optiphon™

23
24
23
20
26

29

24
26
28
29
36

40

34
40
41
43
46

45

42
48
47
47
50

47

43
46
45
46
52

54

52
54
55
49
63

68

38(-2;-5)
41(-3;-7)
42(-3;-7)
42(-3;-8)
47(-2;-7)

48(-2;-6)

38
41
42
42
47

48

36
38
39
39
45

46

33
34
35
34
40

42

125 250 500 1000 2000 4000
Rw(C:Ctr) Rw Rw+C Rw+Ctr

The above IGUs with Pilkington K Glass™ on one pane and a 16 mm 90 % Argon-filled cavity achieve a U value of 1.5 W/m2 K
Further information on solar and thermal performance is available on the Pilkington website using the Spectrum program: www.pilkington.com/spectrum
Impact classification EN12600 Class 1(B)1 for all above Pilkington Optiphon™ products
Rw(C;Ctr) are in accordance with EN717-1

Configuration Insulating Glass Unit (IGU), thickness in mm

4 mm Float Glass
6 mm Float Glass
8 mm Float Glass
10 mm Float Glass
12 mm Float Glass

Configuration single glazing

Non Pilkington Optiphon™ glass products. Figures from BS EN 12354

17
18
20
23
27

20
23
24
26
29

26
30
29
32
31

32
35
34
31
32

33
27
29
32
38

26
32
37
39
47

29(-2;-3)
31(-2;-3)
32(-2;-3)
33(-2;-3)
34(-0;-2)

29
31
32
33
34

27
29
30
31
34

dB sound reduction index by octave band – Hz

26
28
29
30
32

4 / 6 to 20 mm / 4
6 / 6 to 20 mm / 6
6 / 6 to 20 mm / 4
10 / 6 to 20 mm / 4
10 / 6 to 20 mm / 6

21
20
21
24
24

17
18
20
21
24

25
28
26
32
32

35
38
38
37
37

37
34
37
42
37

31
38
39
43
44

29(-1;-4)
31(-1;-4)
32(-2;-4)
35(-2;-5)
35(-1;-3)

29
31
32
35
35

28
30
30
33
34

25
27
28
30
32

125 250 500 1000 2000 4000
Rw(C:Ctr) Rw Rw+C Rw+Ctr

Note that these are conservative figures and cover all products by European glass manufacturers.
Rw = Weighted sound reduction.  This scale allows for the response of the human ear and could be used for determining a suitable product to reduce noise such as voices.
C = An adjustment to the Rw scale that could be used for selecting a product to reduce noise from music, radio, tv, high speed traffic and other medium to high
frequencies.
Ctr = An adjustment to the Rw scale that could be used for selecting a product to reduce noise from urban road traffic, disco music and other noises with a large 
component of low frequencies.
Note that a 3 dB difference is barely discernable, 5 dB is clearly discernable and 10 dB is a doubling or halving of the noise.

Configuration Insulating Glass Unit (IGU), Float glass, thickness in mm
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8.4: Appendixes :
Acoustic Report

1 

www.caice.co.uk 
AG - Acoustic Ventilator 

Acoustic Ventilator 

• High acoustic performance Dn,e,w 50 dB 

• Meets the ventilation requirements of Approved 
Document F 2006 

• Unit dimensions to suit design requirements 

• Choice of front or bottom inlet and discharge 

• Simple design: replaces the brickwork above the 
window or can be built into the facade 

Providing natural ventilation to a room is essential for all modern 
buildings, however this can often lead to noise issues as using 
traditional trickle vents reduces the sound insulation 
performance of the façade, and consequently causes a rise in 
ambient noise levels within the room. 

The Caice Acoustic Ventilator bridges the gap between the 
required ventilation as specified in Approved Document F 2006 
and the typical criteria required for comfortable living ambient 
noise levels. 

The acoustic ventilator is not designed to be part of the window, 
but part of the façade and therefore can sit above the window. 
Its dimensions are designed to simply replace a series of bricks, 
meaning that installation is straightforward and hassle free.  

Of course not every window in a building will require a ventilator, 
so dummy panels can also be supplied to maintain a 
consistently superior look and finish to your building. 

The acoustic ventilator shown was developed for a specific 
project and laboratory tests undertaken confirm the acoustic 
performance.  

Features 

Ventilation Problems and the Solution 

• Easy to install: directly below the lintel and above the 
window 

• Flush finish: complements the window design 

• Thermal break can be incorporated 

• Units can be polyester powder painted to match 
windows 

Typical Ventilator Design 

BOTTOM DISCHARGE 
VIEW

UNDERSIDE VIEW

FRONT DISCHARGE 
VIEW

FACADE VIEW

INTERNAL VIEW

910

59

700

910

33
8

500

910

55

2 

www.caice.co.uk 
AG - Acoustic Ventilator 

Acoustic Performance 

Octave Band Sound Reduction Index (dB) 

125 250 500 1k 2k 4k 8k 

Dn,e,(dB) 33 40 45 56 67 75 69 

R (dB) 6 12 17 28 41 50 41 

Acoustic Ventilator 

The acoustic ventilators have been tested at an independent test 
laboratory in accordance with BS EN 140-10, 1992; ISO 140-10, 
1991 - Laboratory measurement of airborne sound insulation of 
small building elements. A measured performance of Dn,e,w 50 
dB was achieved. 

Dn,e,w (C;Ctr) = 50 (-1,-5) dB 

The difference between the Dn,e and R (the SRI) is that whereas 
Dn,e is the average composite loss of a typical wall structure with 
the vent installed, the SRI is the specific dB loss through the 
vent itself. 

Product Specification 
The outer casing shall be constructed with galvanised sheet 
steel. The acoustic media within the ventilator shall have a class 
“0” fire rating in accordance with BS 476 Part 24. 

The ventilators shall be delivered to site suitably protected to 
prevent the ingress of dirt whilst on site, and shall be provided 
with labels detailing a description of the unit. 

The manufacturer shall ensure that the ventilators will fit easily 
and correctly above the window and in the facade. 

Polyester powder paints can be used to present the units in a 
manner that reflects the particular window design and colour 
scheme. 

Typical Installation 
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