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1. EXECUTIVE SUMMARY

This document outlines the energy savings and energy efficiency measures including use of renewable
technologies that are to be employed as part of the proposed new residential premises at 18-20
Lancaster Grove in order to meet Code for Sustainable Homes Level 4 which requires a betterment of
25% over current Building Regulation Part L requirements.

The proposed heating, domestic hot water, comfort cooling systems and efficient lighting in conjunction
with various low and zero-carbon renewable energy systems have been considered and adopted or
dismissed as detailed herein. An assessment was carried out to compare the energy consumption and
subsequent CO, emissions of the new residential building against those of the existing residence. This
proposed building has been specifically assessed in terms of predicted carbon emissions.

The key low carbon technology deemed as the most viable option for the proposed dwelling is the use
of Ground Source Heat Pump (GSHP) system connected to a subterranean vertical closed loop to
provide the heating and preheat to domestic hot water.

The SAP calculations have been prepared to determine the energy consumption and CO, emission with
the new and existing building; these are provided below in Table 1.

ENERGY CONSUMPTION (KWh/year)

HEATING DHW LIGHTING AND CO,
ENERGY ENERGY ELECTRICAL (Kg/year)
ANCILLARIES
Proposed 11,135 2,050 6,450 10,224

new Building

Table 1: Predicted Annual Energy Consumptions and C0O, production

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 4 Issue: 03 April 2014
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18-20 Lancaster Gate

This approach has predicted to achieve 10.2 tonnes C0, per annum.

Table 2 shows that the results of the SAP calculations proposed building’s Dwelling Emission Rate (DER)
is considerably lower than both that of the Building Regulations minimum required Target Emissions

Rate (TER) and the 25% improvement required for Code for Sustainable Homes Level 4.

ASSESSMENT

€O, (Kg/m?/year)

New Building TER

20.46

TER +25% Improvement

15.35

New Building DER

14.93

Table 2: Predicted Annual CO, Emissions against Limits

This proposed redevelopment at 18-20 Lancaster Grove therefore is expected to reduce its carbon
emissions by 27% over current Part L Building Regulations required minimum standards.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM
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1. INTRODUCTION

This Energy Statement describes the methodology used in assessing the proposed re-development and
the assessment of the predicted energy target and renewable proposals to support the planning
application for the new residential premises at 18-20 Lancaster Grove.

It is proposed that existing building located at 18-20 Lancaster Grove, Camden be demolished and
reconstructed with the addition of a Basement level, resulting in a usable floor area of 712m?.

2. BACKGROUND TO THE NEW RESIDENTIAL PREMISES

It is the intention of our client to re develop the site at 18-20 Lancaster Grove by the demolition of the
existing buildings and construction of the single new building to current Building Regulations and
achieve Code for Sustainable Homes Level 4, with the addition of subterranean basement level equating
to a total SAP assessed area of 712m>

The proposed development over four floors consists of following SAP assessed areas:

Floor Floor Area / (m?)
Basement Floor (subterranean) 204
Ground Floor 205
First Floor 201
Second Floor 102

Table 3: the proposed Building Area

3. METHODOLOGY ADOPTED IN THE STRATEGY

The Energy consumption and carbon emissions for the proposed dwelling have been estimated using
FSAP methodology (FSAP 2009 version: 1.5.0.63). The floor areas and building layout used in this
analysis have been obtained from the Architect’s drawing files.

ASSESSMENT TYPE | HEATED BUILDING AREA (m?) ‘ COOLED BUILDING AREA (m?)
Proposed Building 712 500!

Table 4: Heated and Cooled building Areas

! Cooling area is estimated at approximately 70% of the TFA and will be cooled by the ground source heat pump. This is not
accounted for within the SAP 2009 software under the cooling section due to limitations of data entry.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 6 Issue: 03 April 2014
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4. BASE CASE ENERGY DEMAND AND CARBON EMISSIONS

18-20 Lancaster Gate

The baseline energy demand for a notional building has been established within FSAP and use for the

building regulation compliance checks;

The energy consumption benchmarks used in the assessment shows in the table below:

Benchmark data / (kWh per annum)

Building Type Heating Hot Water Cooling Electricity
(lighting and
power)

Notional 56,614 4,191 0 2,161

Building

Table 5: Benchmark Data

From the Notional calculations the total estimated CO, level is estimated as 13,748.52 kg/year

The Carbon emissions factors used in the assessment shows in the table below:

Fuel Carbon Factors /(Kg/kWh)
Natural Gas 0.198
Electricity 0.517
Electricity Displaced 0.529

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM
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5. ENERGY EFFICIENT MEASURES APPLIED TO THE PROPOSED DWELLING

The energy consumption of the building will be reduced further by incorporation of energy efficiency
measures in the design of the mechanical and electrical engineering systems.

The following energy efficiency measures proposed for the new dwelling are described in more detail
below:

5.1. DESIGN

The energy performance of the building is affected by the design, its construction and its use. Whilst
occupant behaviour is beyond the remit of this statement, improved design and construction
methods can significantly reduce the carbon emissions of a building and assist the occupant to
reduce consumption. Sustainable design is not just incorporating renewable technologies but should
be designed at the outset to provide suitable environmental conditions for the occupant’s whilst

also consuming as little energy as practically achievable.

5.2. THERMAL ELEMENTS

The proposed new building’s fabric elements as advised by the Architect, shall be in compliance with
the Approved Building Regulations Part L1A 2010.

Element Design U-Values
(W/m?K)

External Walls 0.21

Roof 0.2

Floor 0.25

Windows & Doors 1.6

Table 7: Design U-Values

A design air permeability rate has been set at 3m?/m?/hr at 50Pa.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 8 Issue: 03 April 2014
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5.3. HEATING

The residential premises will utilise a ground source heat pump (GSHP) system (with a COP of up to
4.6 — 460% efficient) located in the basement plant room, serving the full space heating load utilising
underfloor heating and radiator solutions. It will also serve the preheat to the domestic hot water
demand.

Subject to how the space heating will be provided this will be sized to cover load, a provisional
allowance for underfloor background heating in the region of 15kW has been allowed. The areas
within the building shall be suitably zoned for space heating provision.

5.4. DOMESTIC HOT WATER SERVICES

The hot water generation shall be supplied by the same GSHP system that serves the building
heating systems with boost and back-up from a gas fired condensing boiler. Provisionally 300 litres
of hot water storage has been allowed for.

5.5. COMFORT COOLING

It has been requested by the Client that a system of comfort cooling may be considered to the
principal occupied rooms within the house. This shall be provided via Fan Coil Units with heat
rejection via the vertical thermal piles of the GSHP system.

5.6. ARTIFICIAL LIGHTING

The provision of natural daylight is considered an important factor in the design in order to minimise
the use of artificial light within the building. Floors from ground level upward have access to natural
light with high specification glazing being specified to maximise day lighting levels and minimise
associated heat loss. High efficiency LED lamps will be considered in conjunction with the client’s
preferences and facilities for automatic switching and dimming systems shall also be incorporated
where possible. This will however be subject to the client’s and interior designer’s agreement.

5.7. SUSTAINABLE CONSIDERATIONS

The 18-20 Lancaster Grove development incorporates a rainwater harvesting scheme to minimise
mains water consumption. Rainwater shall be collected at roof level and sufficient volume stored for
garden irrigations and car cleaning.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 9 Issue: 03 April 2014
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5.8. ON-SITE RENEWABLE ENERGY ASSESSMENT

A number of technologies were apprised in terms of technical, physical and financial feasibility,
as potential low carbon system for use on the project.

5.8.1. Ground source heat pumps

illustrative images only

Heat pumps use refrigerant gases and an electrical compressor to take heat from a source and
deliver it to an output. In this way they can be used to supply heat to a building. The ground acts as
a huge solar collector and thermal store, which dampens fluctuations in ground temperature. The
fluctuations reduce with depth and stabilise at the annual mean by about 12m below the surface;
for the UK this is in the range 9-12°C.

Ground source heat pumps make use of this heat stored in the ground and raise it to a more useful
temperature of around 40-50°C. It should be noted that at these temperatures, the heat produced
is only useful for low temperature applications such as under floor heating installations; otherwise,
a degree of top-up by conventional means is required when used for generating domestic hot
water for example.

The viability of such a system and therefore costs rely almost entirely on the sub-structure build-
up, the adjacency and restrictions on sub-structural service distributions and transport systems
and the structural interface required to achieve thermal piles below the building.

From the survey it shows the site has the potential for ground source geothermal heat
extraction below the garden of the proposed development.

It is proposed to install a total of 6 thermal pile/bore hole to be used in conjunction with heat
pump systems to provide heating and cooling within the building.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 10 Issue: 03 April 2014
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5.8.2. Air Source Heat Pumps

lllustrative images only

Air source heat pumps operate using the same reverse refrigeration cycle as ground source heat
pumps; however the initial heat energy is extracted from the external air rather than the ground.
These heat pumps can be reversed to provide cooling to an area although this reduces the
coefficient of performance of the pumps.

The heat pump connects multiple inside units with a single outside unit. The latter resembles an air
conditioning condenser unit and care must be taken to locate the unit where any noise generation
is not obtrusive and the location should ensure the unit is not visually obtrusive.

Since there is already adequate thermal load provided by the ground-source heat pump, and since
air-source cannot provide as high efficiencies as ground source, there is no need to make use of air-
source technology in addition to the ground-source heat pump already specified.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 11 Issue: 03 April 2014
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5.8.3.Solar Water Heating

lllustrative images only

Solar collectors, which are at the heart of most solar systems, absorb the sun’s energy and provide
heat for hot water, heating and other applications.

There is useable space at second floor roof level to accommodate the panels; however the building
domestic hot water demand is already met with the use of the GSHP system and the space could
instead be used for solar photovoltaic panels.

Solar hot water heating therefore will not be progressed further.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 12 Issue: 03 April 2014
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5.8.4. Photovoltaics

lllustrative images only

Photovoltaic panels (PV) provide clean silent electricity and generate green power during most
daylight conditions although they are most efficient when exposed to direct sunlight or are
orientated to face plus or minus 30 degrees of due south.

PV panels typically have an electrical warranty of 20 — 25 years and are eligible for the
Government’s Feed in Tariff (FITS) incentive scheme for the 25 years after the installation.

There is space to accommodate panels at roof level, however the site is shaded by mature
trees both at the road side and to the sides. As a 27% CO, reduction is achievable with the
GSHP alone PV technology is not recommended at this time.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 13 Issue: 03 April 2014
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5.8.5. Wind turbines

lllustrative images only

Wind power can be used to generate electricity either in parallel with mains supplies or as
standalone solutions using battery back-up.

In order to generate worthwhile quantities of electricity, average wind speeds of between 5-6
m/s are necessary (the UK government is currently advising 5.5-6.0m/s as the threshold).
However Government wind speed database predicts local wind speed at 18-20 Lancaster Grove
to be 4.6 m/s at 10 m above ground level and 4.9 m/s at 25 m above ground level thus rendering
the option unviable.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 14 Issue: 03 April 2014
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5.8.6. Combined Heat and Power (CHP)
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lllustrative images only

Combined heat and power (CHP) also called co-generation is a de-centralised method of
producing electricity from a fuel and ‘capturing’ the heat generated for space heating and hot
water usage.

The production and transportation of electricity via the National Grid is very inefficient with over
65% of the energy produced at the power station being lost to the atmosphere and through
transportation.

The system would generate electricity for use within the building with any surplus being sold
back to the grid. The heat would be distributed via a communal heating and hot water
infrastructure within the building. For a CHP plant to be efficient it needs operate for as much of
the time as possible (usually deemed to be in excess of 14 hours per day). Therefore the size of
the unit is usually based upon the hot water load of the building with additional boilers meeting
the space heating demand.

In order to optimize a CHP system, whether it is fuelled by biomass or other means the
proposed building needs to have a continuous heat demand throughout the year which
unfortunately the proposed building does not have, therefore this option is unfeasible.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 15 Issue: 03 April 2014
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5.8.7. Biomass boilers

lllustrative images only

Energy from biomass is produced by burning organic matter. Organic matter is harvested and
processed to create bio-energy which can take the form of liquid or solid fuels.

Although biomass is carbon-based (and hence generates carbon emissions), the carbon that is
released during combustion is equal to that carbon that was absorbed during growth and so the
fuel is classed as carbon neutral (the fuel generally requires treatment and transport, with
associated carbon emissions however, but these effects will be ignored here).

This technology analysis assumes that a gas fired boiler would also be installed to allow a high
optimization of the biomass boiler therefore a 13kW load would require approximately 6
tonnes/year of wood pellets and an estimated fuel store in the region of 8m>. This would give
rise to a number of deliveries of fuel a year which would be an unacceptable option and shall
not be considered further.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 16 Issue: 03 April 2014
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5.8.8. Summary of Renewable Energy Feasibility

Technology Feasible  For | Reason
This Site

Photovoltaics No Not Proposed due to Shading

Solar Water No Dismissed since load already supplied by GSHP.

Ground source | Yes Boreholes could be accommodated within the

heat pumps footprint of the site.

Air Source heat | No Enough space to accommodate Air source heat pump

pumps out door unit (condenser), however not necessary as
GSHP can accommodate heating load more
efficiently.

Wind Generators | No Insufficient wind speeds at site.

CHP No There is not a consistent heat load throughout the
year with which to justify the use of CHP plant.

Biomass Boilers No Regular fuel deliveries would be unacceptable and
require unavailable fuel storage space.

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 17 Issue: 03 April 2014
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6. ACHIEVABLE EMISSIONS REDUCTION

The figures below demonstrate the proposed energy consumption and CO, emissions resulting from the
passive and active energy efficiency measures.

Proposed Annual Consumption
(kWh/year.m2) = 40.4

9.058

15.640 M Space Heating

M Space Heating Secondary

2.879/V

M DHW

M Electricity

12.775

Figure 4

Figure 5 shows the estimated carbon dioxide emissions broken down by type of use.

Annual Carbon Produced = 10.2 (Tonnes)

3.334
M Space Heating

M Space Heating Secondary
M DHW

M Electricity

0.073

Figure 5

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 18 Issue: 03 April 2014
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By utilising energy efficiency measures and supplying a majority of the development’s energy
requirements with low carbon technologies a total level of emissions of 10.2 tonnes CO, per annum is
predicted by SAP 9.9 software (FSAP 2009; Version 1.5.0.63). This equates to a saving of 3.5 tonnes CO,
per annum over the base case existing building.

7. CONCLUSIONS

This report demonstrates how a variety of technologies that may or may not be incorporated into the
design of the proposed new building in order to reduce the Carbon emissions to 10.2 tonnes CO, per
annum from the notional case of 13.7 tonnes CO,, representing an annual CO, saving of 27%.

Type of Assessment Energy Carbon Emission

Requirement Rate

(KWh p.a.) (KgCO,)

Notional building Value 62,966 13,749
Proposed Refurbish Building Value 28,731 10,224
Saving over base case 34,235 9,124
Approximate % Reduction over Notional Building 54% 27%
Regulation Pass Level

ASSESSMENT €0, (Kg/m*/year)
New Building TER 20.46
TER +25% Improvement 15.35
New Building DER 14.93

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 19 Issue: 03 April 2014
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APPENDIX A

SAP Worksheet For the Proposed New Dwelling

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 20 Issue: 03 April 2014
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SAP WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.63
Property Address: 18-20 Lancaster Grove
Address : 18, Lancaster Grove, LONDON, NW3 4PB
1. Overall dwelling dimensions:
Area(m?) Ave Height(m) Volume(m?)
Basement [ 204 Jowx [ mos  Jea = [ e22 @
Ground floor (m x| 29 @) = [ seas  iaw
First floor (1:: x| 28 e = [ se2s |(3e)
Second floor (m) x| 23 e = [ 2348 |
Total floor area TFA = (1a)+(1b)+{1c)+(1d)+(1e)+....(1n) m

Dwelling volume (3a}+{3b)+(3c)+(3d+{3a)+ ..(3n) = (5}

2. Ventilation rate:

main Secondary other
heating heating
0 * 1

Number of chimneys

Air chang es

Infiltration due to chimneys, flues and fans = (Bal+(Bb}+(7a)+{7bp{Tec) =
If a pressurisation test has been cared out or is intended, proceed to (17), ammmm

Number of storeys in the dwelling (ns) 0 (9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction ] (11)
if both types of wall are presant, use the value comesponding lo the greater wall area (after
deducting areas of op ); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) + 100] = 0 (15)
Infiltration rate (8)+ (10) + (11) + (12) + (13) + (15) = 0 (18)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 3 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8). otherwise (18) = (16) 047 |c18)
Air permeability value applies if a pressurisation lest has been done or a degree air permeability is baing used
MNumber of sides on which sheltered 0 (18)
Shelter factor (20)=1-[0.075 x (19)] = 1 (20)
Infiliration rate incorporating shelter factor (21)=(18) x (20) = (21)
Infiltration rate modified for monthly wind speed
[ Jan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep| Oct | Mov| Dec |
Stroma FSAP 200% Version: 1.5.0.63 (SAP 9.90) - hitp:/fwww.stroma.com Page 1of 12
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SAP WorkSheet: New dwelling design stage

Monthly average wind speed from Table 7

{22]m=| 54 | 5.1 | 5.1 | 45 | 41 | 39 I 37 I a7 | 42 | 45 [ 48 ] 51 |
Wind Factor (22a)m = (22)m + 4
{223]m=| 135 | 127 | 1.27 I 142 | 1.02 ‘ 0.98 | 0.92 [ 092 | 105 | 142 [ 1.2 J 127 |
Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

A7 | 0.16 | 0.16 | 0.18 | 0.19 [ 0.2 | 0.22 |

023 | 022 | 022 | 019 | 047 | O
Calculafe el ve air change rate applicable case

If mechanical ventilation:

If exhaiist air heat pump using Appendix N, (23b) = (23a) = Frv (equation (NS)) . otherwisa (23b) = (23a)

If balanced with heal recovery: efficiency in % allowing for in-use factor (from Table 4h) =

18-20 Lancaster Gate

a) If balanced mechanical ventilation with heat recovery (MVHR) (2da)m = (22b)m + (23b) = [1 - (23c) + 100]

.[24a1m=| [ | 0 |

o [eje]o]efofo]ejo]wv]
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
p [o]a]oe]efof[oe]e]Jol]e|

.[24h1m=| 0 | ) |

Doors

Windows Type 1
Windows Type 2
Windows Type 3
Windows Type 4
Windows Type 5
Windows Type 6
Windows Type 7
Windows Type 8
Windows Type 9
Windows Type 10
Windows Type 11
Windows Type 12
Windows Type 13

c) If whole house extract ventilation or positive input ventilation from outside

Openings Net Area U-value AXU
m? A.m? Wim2K (WIK)
[ 2 Jx[ 2 J=[ 4« 1]
|I| KU1 1.6 )+ 0.04] =
an1sr00a = [ 376 |
WU 16 )+ 0.04] =
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XM(16)+004] = [ 307

XU 1.6 1+ 0.04] =
xU1H( 1.6 1+ 0.04] = 331

€10 1.6 1+ 0.04] =
XA 1.6 1+ 0.04] =
w1 1.6 }+ 0.04] = 511

€10 1.6 1+ 0.04] =
XU 1.6 1+ 0.04] =

*1[1 1.6 1+ 0.04] = 301

AN 1.6 1+ 0.04] = |_T_|

22

k-value
kdim*-K

Issue: 03

0.5 (23a)
0.5 (23b)
0 (23c)
(24a)

(24b)

AXk

(28)
27
@7
27
(27
@n
27
(27
(27)
27
27
27
(27
27
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Windows Type 14 X1 16 )+ 0.04] = @n
Windows Type 15 |I| XU 1.6 |+ 0.04] = (27)
Floor Type 1 [ 20 | x[ o025 | =[ s125 | | | | |iz8)
Floor Type 2 [Tz ] x[ o0z | =[ a3 | | | |28)
Walls Typel [ a0z | [ esa | [ 2088 | x[ oz ] =[ aza | | | | |i29)
WalsType2 | w8 | | o | [ 18 | x| o2t [ =] s108 | | | | |i29)
Roof Typel | 108 | | o | [ 18 ] x[ 02 [ =[ 216 | | | | |120)
Roof Type2 [ &1 | [ o | [ &1 | x[ 02 | =[ =m2 | | | | |1z0)

Total area of elements, m? (31)

* for windows and roofl windows, use effective window U-value calculated using formula 14 1/U-value)+0.04] as given in paragraph 3.2
**include the areas on both sides of internal walls and panitions

Fabric heat loss, W/K = S (A x U) (26)..30) + (32) = T
Heat capacity Cm = S(A x k ) ((28)..(30) + (32) + (32a). (32¢} = | 73860.9999 |(34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/im*K Indicative Value: Medium [ 250 i)
For design assessments where the details of the construction are nol known precisely the indicative values of TMP in Table 11

can be used d of a delailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K {36;

(33) + (36

v Sum{3g),_. 2=
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(4o)m=| 1.12 | 112 | 1.12 | 112 | 112 | 1.12 | 112 [ 112 | 112 | 112 [ 112 ] 112

Average = Sum{40),_.; 2= 112 140)
Number of days in month (Table 1a)

Jan Feb | Mar | Apr May [ Jun | Jul Aug | Sep | Oct Nov | Dec
(@m=| 3 28 3 30 3 30 3 3 30 1] 30 3 (41)

4. Water heating energy requirement:

Assumed occupancy, N 367 (42)
if TFA>13.9, N=1+1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA-13.9
ifTFAE13.9, N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)
Reduce the annual average hot waler usage by 5% i the dwelling is designed to achieve a waler use larget o
not mare that 125 litres per person per day (all water use, hot and cold)

|.}an| Feh| Marl A.prl Mayl Jurll Jul [ Augl Sepl Ocl| No\rl Decl
Hot water usage in lires per day for each month Vd.m = factor from Table 1c x (43)

(44)m= | 13:4.4a| 128 58 | 123.73 | 118.88 | 114.03 | 109.17 | 108,17 | 114.03 | 118.88 | 123.73 | 128 58 | 13343

Tatal = Sum(44)e_c = 145565 (44)
Energy content of hot water used - calculated monthly = 4.190 x Vd.m x am x DTm /7 3600 kWh/month (see Tables 1b, 1e, 1d)

(45)m= | 19535| 17348 | 179.02 | 156.07 | 149.75 | 129.23 | 119.75 [ 13741 | 139.05 | 162.05 [ 17689 ] 182,08
Tatal = Sum({45)_e = 1913.15 45)
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If instantaneous walter healing al point of use (no hot waler storage), enter 0 in boxes (46) to (61)

agym=[ 2075 | 26.02 | 26.85 | 23.41 | 2246 | 19.38 | 17.96 [ 20,61 | 20.86 | 24.31 [ 26.53 ] 28.81 | (46)
Water FEACES

a) If manufacturer's declared loss factor is known (kWh/day): lil (47)
Temperature factor from Table 2b |I| (48)
Energy lost from water storage, KWhiyear (47) x (48) = [ o 1] (49)
If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (litres) including any solar storage within same (50)
If community healing and no fank in dwelling, enter 110 litres in box {50)
Otherwise if no stored hot water (this includes instarfaneous combi bollers) enter 0" in box (50)
Hot water storage loss factor from Table 2 (kWhilitre/day) (51)
Volume factor from Table 2a 0.74 (52)
Temperature factor from Table 2b 0.54 (53)
Energy lost from water storage, kWh/year ((50) = (51) x (52) x (53) = 162 (54)
Enter (49) or (54) in (55) 162 (55)
Water storage loss calculated for each month ((58)m = (55) = (41)m
(6= | 503 | 4543 | 503 [ 4868 | 503 | 4868 | 503 | 503 | 4868 | s03 | 4868 | 503 | (56)

If eylinder conlains dedicaled solar slorage, (57)m = (56)m x [(50)— (H11)] + (50), else (57)m = (56)m where (H11) is from Appandix H

Total heat required for water heating calculated for each month (62)m = 0.85 = (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 27923 | 246.53 | 259 B9 | 23434 | 230.63 | 1778 | 170.05 | 187.71 | 187.73 | 24293 [ 255.16 | 27297 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter ‘0 if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)

.[aajm=|o|o|o|n|o|o|o|o|o|n|o|o| (63)
Qutput from water heater
(B4)m= |mz.=,| 246 53 | 250 B9 | 23434 | 230.63 | 0 | o [ o | o | 24293 [ 255.15] 27297

Output from water heater (annual) .« 2021.67 |C54!
Qutput immersion
.[54)m=| o | o | o | 0 | o | 1779 ||?0.05|13?.?1|1B?.?3| 0 [ o o

Output from immersion (annual),_. 7233916 (64)
Heat gains from water heating, kWh/month 0.25 x [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(B5)m= | 130.65' 116.12 | 12422| 114.51 | 114.49 | 818 | £0.06 [ 8593 | 85.18 | 11858 [ 12143 | 1235?| (85)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts

Jan Feb | Mar | Apr May | Jun Jul Aug | Sep | Oct Nov | Dec
(B6)m= | 220.05 | 220.05 | 220.05 | 220.05 | 220.05 | 22005 | 220.05 | 220,05 | 22005 | 22005 | 22005 | 220.05 (66)
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Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5

(67)m= | 198 81 | 17667 | 143_aa| 108.77 | 81.31 | B854 | 7417 | 96.41 | 129.4 | 164.31 | 191.77 | 204.44 | (87)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 1107.4 |111a.ag| 1035.94' 10:2329' 850.47 | 877.33 | 828.47 | B16.98 | 84593 | 90758 | 9854 |1naa_54| (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

[as-].m=| 60.67 | 60.67 | B60.67 | 6067 | 6067 | 60.67 | 60.67 | 60.67 | 60.67 | 6067 | 60.67 | 60.67 | (69)
Pumps and fans gains (Table 5a)
(m)m=|1o|m|1o|m|m|m|1u|m|1o|1u|m|m| (70)
Losses e.g. evaporation (negative values) (Table 5)

(T1)m= | 1467 | 146.7 | -146.7 | 467 | 146.7 | 1467 | 146.7 | 1467 | 1467 | 146.7 | 1467 | 1467 | (71)
Water heating gains (Table 5)

(72)m= | 175.61 | 1728 | 166,97 | 159.04 | 153.89 | 113.m| 1076 | 1155 | 118.3 | 159.39 | 168.65 | 172.81 | 72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70 + (71)m + (72)m

(T3)m= | 1625.94| 1612.39 | 15446 | 1440.12| 132969 [ 1203.76 | 1154.27 [ 1172.91 [ 1237.66 | 1375.3 | 1489.85 | 1579.81
6. Solar gains:
Solar gains are calculated using solar flux from Table Ga and associated equations to convert 1o the applicable orentation.

Origl ess Factor

(73)

Flux a_

| =1

| [ =]

| | | =1

Noth  osx[ a7 | x[ 25 | x[ 2038 | x| | = oz | =

Noh  o9x| o7 | x| 13 | x| 23 |=x[ ez | x[ o7 | =]

Noth  osx[ o077 | x[ 2 | x[ 203 | x[ erz | x[ o1 | =]

North  osx| o7 | x| es | x| 2038 | x[ erz | x[ o1 | =]

Noh  oox[ o7 | x| 4 | »[ asa | x[ erz | x| er | =

Noth  osx[ o077 | x[ 25 | x[ s | x[ erz | x[ er ]| =]

Noth  oox| er7 | x| 13 | x| msm | x[ ere | x[ a7 | =]

Noth  osx| o7 | x[ 2 | x| msa | x[ erz | x[ o1 | =

Noth  osx[ o077 | x[ o8 | x[ ms3 | x[ erz | x[ er | =]
North  osx| o7 | x| 4 | x| sess | x| 07z | x[ o1 | =[ sos3as |4
Noth  osx| orr | x| 25 | x| see4 | x| 07z | x[ o7 | =[  100ms |4
Noth  osx[ o077 | x[ 13 | x| saes | x[ 07z | x[ 07 ] =[ w2 o
Noth  osx[  orr | x| 2 | x[ sees | x[ ez | x[ er ] =[ miz o
Noth  osx[ o077 | x[ o8 | x[ sass | x[ oz | x[ o7 | =[ 14 |
North  ogx[ o077 | x| 4 | x [ 7522 | x[ erz | x[ 07 ] =[ a3 Jow
Noth  osx[ o | x| 25 | x[ ms22 | x[ emz | x[ o1 ] =[ een Ju
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oex[ a7 | x| 2 | x[ 1ssr ] x[ er2 | x[ eor | =[ 2w |em
osx[ o7 | x| 1 | x[ 1987 | x[ er2 | x| 67 | =[] ses |80y
oox[  arr | x| 25 | x| mssz | x[ orz | x[ o7 | =[]  erar e
oox[ 077 | x| 2 | «| ses2 | x| wrz | x| o7 | =] sam  |e0
osx|  omm | x| 1 | «[ 3852 | x[ er2 | x[ o7 | =[ 1345  ]iEm
osx| a7 | x| 25 | x| e1s7 | x| o072 | x| o7 | =| 10752 |0
osx[  orr x 2 x 6157 [ oz X 07 = 86.01 (&0)
osx| 077 x 1 x 6157 x| 072 % 07 = 215 (80)
osx[ o7 x 25 x 8141 « [ oz X 07 = 15063 |(8n)
osx[  arr % 2 x g1.41 x| o2 x 07 = 12771 |(80)
oox[  a7r | x| 1 | x| o4t | x| or2 | x| o7 | = 31.93 |(z0)
osx[  orm | x| zs ] x[ 1z | x[ erz | x| or ] =[ 12 Jeo
osx| 07 | x| 2 |« [ 122 x| erz | x[ o7 ] =[] 15538 @0
oex| o7 | x| 1 | x| oz | x| ez | x| o7 | =] msss |eo
osx| o077 | x| 25 | x| 1e0s | x| orz | x[ o7 | =] emer @0
oex[  a7m ] x| 2 |« 1605 | x[ er2 | x[ o7 ] =] w213 e

|« | | < | x| o S e

|

(83)m=

| 5]
| =
oex[  a7r ] x| | x| 786 ] x| er2 x| a7 | =] 1028 |0
osx| o7 | x| 1 | x[ 738 | x| er2 x| a7 ] =] 2sm Jeo
osx[  oyr | x| 25 | x| aeer | x[ or2 | x| o7 | =] ee2 e
osx| o7 | x| 2 | x| 46e1 | x| ere | x| a7 ] =] esse Jeo
osx[  o7m ] x| 1 | x| a6s1 ] x| wor2 x| o7 | =] 163 o
o8x| o7 | x| 25 | x| aam x| ez | x[ er | =[] a5 @0
oox[  a7r | x| 2 |« [ zam ] x[ erz x| er ] =]  ms oo
osx[  omm | x| 1 | x[ zam | x[ er2 | x| er ] =[ aes |80)
oo arr | x| 25 ] x[ wess | x[ er2e | x[ er | =[ = Jeo
osx[ orr | x[ 2 | x[ 183 | x[ wer2z | x[ o1 | =[ 28 Jem
osx[ o7 | x| 1 | x[ 1838 | x[ er2 | x| er | =[  sr |ce0)
ains in watts, calculated for each month (B3)m = Sum(T4)m ___(B2)m
930.66 | 1507.31| 2123 76 | 2690.33[ 3085.29 | 321975 [ 3117.31 | 27871 | 2363.02| 1814.46 [ 112522 80416 | (83)
Total gains — internal and solar (84)m = (73)m + (B3)m , watts
(B4)m= | 2565.6 | 320069 | 3568.36' 4130_45| 4414 .98 | 442351 | 427158 [ 3960.01 | :smo_ae.| 3180.76 [ 251507] za.aa_ga| (84)

7. Mean internal temperature (heating season

Temperature during heating periods in the living area from Table 9, Th1 (°C)

Utilisation factor for gains for living area, h1,m (see Table 9a)

5 e

|.Jan| Feh| Marl hprl May| .Junl Jul | Aug| Sepl 051| No\rl D-ecl
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@m=[ 1 [ 1 ] 1 Joea Joer [oseJor Jors Joss | + [ 1+ [ 1] (88)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
[B?]m=| 1956 | 19.73 | 19.98 | 2024 | 2059 | 2085 | 20.97 [ 2096 | 20.75 | 2034 [ 19.87 ] 19.61 | (a7)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (*C)
(aa)m=| 19.99 | 19.99 | 15.99 | 19.98 | 19.99 | 19.99 | 19,89 | 19.99 | 15.99 | 19,99 | 19.99 | 19.99 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(sa)m=| 1 | 1 | 1 [o_ss|n_95|n.az|o_sﬁ[o. |o.sz|n_99[ 1 ] 1 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(smm=| 18.08 | 18.29 | 18.66 | 19.03 | 19.52 | 19.86 | 19.87 [ 19.87 | 18.75 | 19.18 [ 18.48 ] 18.11 (0)

fLA = Living area + (4) = 0.05 (91)

Mean internal temperature (for the whole dwelling) = fLA = T1 + (1 - fLA) x T2

(92)m=| 18.16 | 18.36 | 1872 | 19.08 | 19.57 | 19.91 | 20.02 | 20.02 | 19.8 | 1923 | 18.55 | 18.19 | (a2)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(e3)m=| 1816 | 1836 | 1872 | 19.09 | 1957 | 1991 | 2002 | 2002 | 198 [ 1923 | 1855 | 1819 (a3)

8. Space heating requirement

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the i '

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(9T)m= ||m37?s| 10647.9 | 95oo.57| 8283 | 6275.57 | 4231.21 | 2488.64 [ 2485.06 | 43:an32| 6723.32 [ 9206.29 ]maauﬂ (a7)
Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |s19c2_55| 500166 | 435191 | 308227 | 1565.23 | 0 | o [ 0 | 0 | 2656.36 [uﬂ_mj 6105.83

Tolal par year (KWhiyear) = Sum(98)._sa_u = 336536 (98)
Space heating requirement in kWh/im?®/year {993

quirements — Individual heating systems including micro-CHP

Space heating:
Fraction of space heat from secondary/supplementary system 0.1 (201)
Fraction of space heat from main system(s) (202) = 1-(201) = 08 (202)
Fraction of total heating from main system 1 (204) = (202) = [1 - (203)] = 0.9 (204)
Efficiency of main space heating system 1 272 (206)
Efficiency of secondary/supplementary heating system, % | a7 (208)
| Jan | Feh| Marl Apr | May| Jun | Jul [ Aug| Sepl Oct [ NmrJ Dec kWh/year
Space heating requirement (calculated above)
|s19c2_55| 500166 | 4351.81 | 30@211| 156523 | 0 | o [ o | 0 |2ss-a.35 [ 4?41_79] 51us_aa|
(211)m = {[(98)m x (204)] + (210)m } x 100 = (206) (211)
|zo-|g_o1| 1554.55| 1439_9?| 1m332| 517.91 | 0 | 0 [ 0 | 0 | 87894 [mmmlmm
Total (KiWhiyear) =Sum(Z11), o= 1113538 |(211)
Stroma FSAP 2009 Version: 1.5.0.63 (SAP 9.90) - hitp:/iwww . stroma.com Page 10of 12
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Space heating fuel (secondary), kWhi/month
= {[(98)m x (201)] + (214) m } x 100 + (208)
(215}m=| 1m.&a| 13518 | 11m_19| 819.53 | 42304 | 0 | o | 0 | 0 | 717.93 | 12&&19| 1650.22

Total (KWhiyear) =Sum(215),_,,, .= E(zm

Water heating
Output from water heater (calculated above)
|m23 | 24653 | 259,89 | 234.34 | 23063 | 0 | o | ) | 0 | 24293 | 25516 | 27297
Efficiency of water heater 152.38 (2186)
(217}m=| 152.sa| 152.38 | 152.38 | 152.38 | 152,38 | 152.38 | 152.38 | 152.38 | 152.38 | 152.38 | 152.38 | 152.38 (217)

Fuel for water heating, kWh/month
(219)m = (B4)m x 100 = (217)m
(21g}m=| 13324| 161.78 | 1?055' 153.78 | 151.35 | 0 | o | o | o | 159.42 | 167.45 | 179.14

Total = Sum(218a),__ = 132672 |(219)

Water heati uirement (immersion
| 0 | [ 0 | 0 0 |m.g|1m.ns|137_71|1sr_?3| 0 | 0 | 0

Efficiency of water heater (Immersion) 100 |{21aj

(217}m=|n|o|o|o|o|1m|1oo[1m|1m|o[o]o (217)

Fuel for water heating (Immersion), kWh/month
64

+(218) m ] x 100 = (217)m
. 0 " "

1779 | 170,05 | 137.?3|

| = Sumi219a,

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside (230a)
central heating pump: (230¢)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 5044.4 (231)

Electricity for lighting cm:

10a. Fuel costs - individual heating systems:

Fuel Fuel Price Fuel Cost
kWh/year (Table 12) £lyear
Space heating - main system 1 (211) x X 001= 12761148 |(240)

Space heating - main system 2 (213) x |I| x 0.01= |I|{241:
Space heating - secondary (215) x x001= [T 5110684 |i242)
Water heating cost (other fuel) (219) x 001= (24?;
Water heating cost (Immersion) (219) x001= 829 (247)
Pumps, fans and electric keep-hot (231) x fo1= 578.09 (249)
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(if off-peak tariff, list each of (230a) to (230g) separately as applicable and apply fuel price according to Table 12a

Energy for lighting (232)

Additional standing charges (Table 12)

Appendix Q items: repeat lines (253) and (254) as needed

Total energy cost
11a. SAP rafing - individual heating systems

(245)..{247) + (250)...(254) =

——

25612408 (255)

Energy cost deflator (Table 12)
Energy cost factor (ECF)
SAP rating (Section 12)

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

((255) x (256)] + [(4) + 45.0] =

[em e
s e
[ 77167 |(2%9)

Energy

kWh/year
Space heating (main system 1) (211) x
Space heating (secondary) (215) x

Water heating (219) x
i (219) x

El rating (section 14)

Emissions

kg CO2/year

Emission factor

13a. Primary Energ

Energy

kWh/year
Space heating (main system 1) (211) x
Space heating (secondary) (215) x
Energy for water heating (219) x
Energy for water heating (Immersion) (219) x

Space and water heating
Electricity for pumps, fans and electric keep-hot (231) x
Electricity for lighting (232) «x
‘Total Primary Energy

Primary energy kWhi/m?lyear
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(261) + (262) + (263) + (264) =

Primary P. Energy
factor kWh/year

wmsn e
- Comm o
- T Jew

[ smmissJess)
- T Jew)
Ce 1 - [Coms o

smeton 1= [z Jer
er2) (0= s Jem
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User Details:
Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.63

Property Address: 18-20 Lancaster Grove
Address : 18, Lancaster Grove, LONDON, NW3 4PB
1. Overall dwelling dimensions:
Area(m?) Ave Height(m) Volume(m?)

Basement | 204 |{1a} x | 305 |[2.a] = | 6222 IESa]
Ground floor | 205 |{1b} % | 28 |[2b] = | 504.5 I[Bh]
First floor | 201 |(1:-.} x | 28 |t2c} = | 5628 I[3c]
Second floor [ 102 Joao x| 23 e = | 2348 |

Dwelling volume (3a+(3b)+3c)+(3d)+{38)+..(3n) = E5JI

2. Ventilation rate:

MNumber of chimneys

Infiltration due to chimneys, flues and fans = (Baj(Bbj+{Ta)*(Tb}+{7c) = +(5)= :B}

If 8 pressurisation test has besn camied out or is infended, proceed to (17), oftherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(9F10.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction ] (1)
if boih types of wall are present, use the value corresponding to the grester wall ares (affer
deduciing areas of apenings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12)
If no draught lobby, enter 0.05, else enter 0 ] (13
Percentage of windows and doors draught stripped 0 {14)
Window infiltration 0.25 - [0.2 x (14) + 100] = ] (15)
Infiltration rate (8)+ (10} + (1) + (12) + (13) + (15) = 0 {18}
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelopearea [ 10 o7
If based on air permeability value, then (18) = [(17) = 20]+(8). ofherwise (18) = (18) 051 (18)
Air permeability value applies if @ pressunisation test has been done or a degree air permeability is being used
Mumber of sides on which sheltered 2 (19)
Shelter factor (20)=1-[0.075 x (18)] = 0.85 {20}
Infiltration rate incorporating shelter factor (21)= (18) x (20) = [ 04 Jen
Infiltration rate modified for monthly wind speed
[ Jan | Feb | Mar | Apr | May| Jun [ Jul | Aug| Sep| Oct | Nov | Dec|
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Monthly average wind speed from Table 7
i,zzyn:[u|u|m|u[u|a.9|u|a.?[u'u'u]m|

Wind Factor (22a)m = (22)m + 4
nhyn[1.au.|1.z|1_z?||.12[1m|uu|m|m[1m|1.|z|12]l_z:r|

Adjursted infiltration rate (allowing for shefter and wind speed) = (21a) x (22a)m
0.4|n.¢ [nu|o.ﬂ|om]m|

——

If exhaust air heat pump using Appendix N, (236} = (3a) = Fmy (squation (M8)) . otherwise (236) = (Z3a) Enm}
If balanced with heat recovery: eficiency in % allowing for inuse factor {from Table 4h) = E“’“’
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) = [1 — (23c) + 100]
m.;.:[n|n|u|u]n|n|u|b[u|n|u]u| (242}
b} If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
p-u:;n[n|n|n|o[n|n|n|n[u|n|o]n| {24}

) If whole house extract ventiation or positive input ventilation from outside
i | 1] 11 i

Dwors s ]2 ]=[_2a ] 6)
Windows x UK 2 1 0.04) = @n
Floor Type 1 [ 208 | x| o028 | = sas | | | i
Floor Type 2 [z || o8 | =] 3 | | I |iz#)
Walls [ 40 | [ s | [ 2r2 |=[ o3s |=[ sz | | I Jz=
Roof Typel [ wa | [ o | [ w8 |x[ ow |=[ wm | | | 120y
Roof Type2 [ w1 | | o | [ w0 | = omw | =[ 2806 | | | Jiacy
Total area of dements, m® {31}
* for mincows and roof windows, use effective window Lvalue calmlsied using famuls L 1lsalve)+0.04] as given in paragraph 1.2

** inciude the areas on both sides of infevmal walls and pariibons:

Fahbric heat loss, WK = 5 (A x U) (28] (30) + (42) = mr
Heat capacity Cm = S{A x k) (2830 + (32)+ (32a)fx2e= [ aeem1 i)
Thermal mass parameter (TMP = Cm + TFA) in kl/m3H indicative Value: Medium nu!-}

For design assessmanis whane e delails of e consirucion are nof known pracisely he indcatie valves of TMP in Tabie 1f
can be wsad insiead of o detaded caioulabon.

Exroma FEAP 2008 Version: 1.8.0.63 (SAF 2.90) « hitpswew. stroma.com Page 2o 7

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 35 Issue: 03 April 2014



SWpIid

consulting engineers 18-20 Lancaster Gate

TER WorkSheet: New dwelling design stage

Thermal bridges : 5 (L x ') calculated using Appendix K [ toess e
# datails of themmal briging ans not known (36) = 0,18 x (31)
Total fabric heat loss (33 + (a8} = [ s Jan
‘Ventilation heat loss calculated monthly (38)m = 033 = (28)m u (§)

Jan | Feb | Mar | Apr [ May| Jun | Jul | Awg| Sep| Oct | Mov | Dec
(atjm= | semna | s3smn | a3sen | ar2me | 00z | aeces | amere | aeere | g0zt | s1zes | amoe | s (e}
Heat transfer coefficient, WK (38)m = [3T) + [38jm
{a%m= | mna| :m.|s| |nﬁ1.:s| 1m| 1|m.us| m1a.|9| |n1:.|s| 1mz1n| mus| |ma4| |m34| 1061.16

Average = Sum(39),_, 2= 1000883 (35}

Heat loss parameter (HLP), Wim?K (A0)m = [¥)m + (4)

puyn=|1.5||s.4a|1.4a||.u|u4|1.4a|1_¢2||.u|u4|1.4s|1.4?||.¢9
Average = Sum{40),_, 2= 146 (a0}

Oct Nov Dec
n 1] n 1)

MNumber of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug
@wim=| o EY a0 a1 30 ET n

¢(8

Tolal = Sum{ddj o = 1832 265 (44)
Energy conferst of ho! wader used - calosisied manifily = 4 150 x Vid.m x pm x OTm / 3600 kiwhimonih (see Tables 16, fc, 1d)

qqu-p..:[mn| 1|tzm| 188,44 | 164,28 [ 18764 | 1asm| |zm| 1«341 14637 | 1m.u| 1852 ] 2

Total = Sum{4&}_x = 01ARd |i48)

¥ insiantanecus waler heading af point of use (Ro ho! water siomge), enler 0 in boxes {$5] to (&T1)

{28)m= auzlzr.:n|zur|zm4[m|m.4||u-||z1.:'[z1m|2ﬁm|zr_u]mza| {48}
Water
&) If manufacturer's declared loss factor is known (KWhiday): |I| an
Temperatura factor from Table 2b o fam)
Energy lost from waiter storage, KWhiyear AT x (el = ] [TE]
If manufacturer's declared cylinder loss factor is not known:
Cylinder volume (litres) including any solar storage within same (B0}
I community healing and no tank in dewelling, enfer 110 Rres in bax {50)
Oifierwise if mo sioned’ fo! wader (s incades instanfanecws combi boders) enter U in box (509
Hot water storage loss factor from Table 2 (kWh/litrefday) {B1)
Volume factor from Takble 2a e (82)
Temperature factor from Table 2b 0.54 (53}
Energy lost from water storage, kWhiyear (500 = (51) = (52)x (52) = 144 154}
Enter (49) or (54) in (55) 1.44 (88)
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Water storage loss calculated for each month ((BE)m = (B5) = (41)m
quym[«m|m_zz|m|am[«m|ﬂm|m|um m|m|m]u.n| (56)
¥ oylinder contmins dedicaied solar siorage, (57)m = (SE)m x [[50) = (H11)] = (50}, ek (57 jm = (S6)m whers (11) is fom Appendix H
qmm|«m|m_zz|m|nm|am|4m|m|um|m|m|m|u.n| {87}
Primary circuit loss (annual) from Table 3 58)

Primary circuit loss calculated for each month (59)m = (58) + 365 = (41)m
(modified by factor from Table HS if there is solar water heating and a cylinder thermostat)

qmn.=| 8101 |4ug | s181 | 8014 | £1.81 | 8014 | s181 | 810 | 8014 | 5181 | 8014 | B101 | {55)
Combi loss calculated for each month (61)m = (60) + 365 = (41)m
161;ru=|n|n|o|n|n|n|o|o|u|n|n|o| 61}
Total heat required for water heating calculsted for each month (62)m = 0.85 = (45)m + (46)m + (57)m + (59)m + (61)m
ﬁzm[mm|m|a¢.n|mm[mr|m|mu|3¢mﬂ[m|mm|mn]m| 12)

Solar DHW ingaut caloutated using Appendic G or Agpendis M (negasive quantity) {enter ‘' i no sclar contribution o water heating)
{add addifional Enes if FGHRS andlor WWHRS applies, see Appendix G)
qﬁ;yn:[n|n|n|n[n|n|n|n[u|n|n]n| 13)
Output from water heater
mym[m1a|2m|zm.n|m_m[mr|m|zzz.m|zmsa[

386 |mm|zr9ﬂ]m[

Lighting gains (calculated in Appendix L, equation L9 or L8a), also see Table 5

ﬁrp..:[11m| 9688 | 2 | 6148 [ 4887 | wa | 41sa | 848 [nus | 2.8 |:m;:]11u?| {67}
Appliances gains (calculated in Appendix L, eguation L13 or L123a), also see Table 5
qﬁam=|msa|rm|mﬂs|M|M1|m.u|ﬂm|mm|mn|m|mrz|mzz| ()
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5

ﬁsyn:[ 4184 | 1. | 4134 | 4134 [ T | 1M | 4134 | 4134 [ 4134 | 4184 | 4134 ] 4134 | (6g)
Pumps and fans gains (Table 5a)
ﬂnm=|:n|m|m|m|:n|1o|-m|m|m|1o|w|m| {To)
Losses e.g. evaporation (negative walues) (Table 5)

.rn|m=| ET Y | S4BT | BT | A4ET | S4BT | ErE] | A4ET | A4ET | 46T | S4BT | 47 | BT | )
Water heating gains (Table 5)

pzn:[ 1969 | 16084 | Wra | 179.46 [ 174.04 | 16641 | 180 82 | 168,23 [ 1:':.1a| 1782 | :m.u] 153,55 | T2)
Total internal gains = (B8)m + (ET)m + (Bm + (E8)m + (T8)m + (T1}em + (72)m

(Papm= | 112a.a2] 113n4s | 1087 |17 | seama | aeios | eedsa | Sz | mseoa | sees |iose] 1006 {73)

Solar gains are calculated using solar fiux from Table Sa and associated eguations io convert i the applicable orientation.
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Orientation: Access Factor Area Fluzx a_ FF Gains

Table 6d m? Table Ga Table 6b Table Gc (W)
East  po| 1 | = wmeas | x| vewr | x| em x| ar ] = 1zmes  Jmw
East  pox| 1 | = wreas ] x| s | x| em | x| er ] = amass |om
Basl  pox 1 | = 17615 x &1.57 x 0Tz x 07 = P ]
Easl  pax 1 x 1TE15 % 8141 x 0.7z x (5] = seez  |iTe)
e Gl |<f mw 1 =] wmm <[ w2 =] 5 1= wen ™
Ezal  pox| 1 | =] iress | x| wmems | x| em | x| ey | = meese e
Basl  pox| 1 | = ireis ] x| mzee | x| am | x| ey ] = emez e
East  pex 1 | = 17615 x 4.0 x 0.7z x [E] = e
Easl oo 1 ] = 17815 x ik x 0.7z x [5] = anmaz |7
Easl  pox 1 | = I E 4681 x 0.7z x [E] = mmm |
East  po| 1 | = wmeas | x| zam | x| em x| er ] = samer |
East  pow| 1 | = [ wmeas ] = [ wae | x| em x| ar ] = omss  |me
Solar gains in watts, calculated for each month (B3 = Sum(T4)m ...{8¢m
pam:|uzzn4|mn|:m_rs|mm|mn|r:mm| 0 2 | B1315 |4m;z|zn&m||smm| 1m| (a3}

lml K

Mean internal temparaturs in living area T1 (follow steps 3 to 7 in Table 8¢}

m'rm:[ 181 | 18,13 | 1873 | W [zus | 208 | e | mar [m_u | 20015 | |9.49] 1804 | {an

Temperature during heating periods in rest of dweling from Table 8, Th2 (*C)
;u;m=| HHI 0y | 187 | 8.3 | 1974 | 1674 | 1878 | 18,78 | 1873 | 167 | 1871 | 187 | ()

Utiliation facior for gains for rest of dwelling, h2,m (see Table 9a)
pa;m=|:|1|o_ﬂa|m|nu|usq|o:n'|n.ﬂ|nu|uu|1|1| {ag)

Mean internal temperaturs in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
Mj'rl:[ 1us| 03 | 106 | 18,08 [ 1982 | Y] | 1878 | 18.74 [ 18,84 | 1604 | 10T ] 1801 (80}

fLA, = Living area +(4) = 008 a1}

Mean internal iemperature (for the whole dwelling) = fLA = T1 + (1 — fLA) = T2

ﬂerr:l 1801 | ) | WES | 1814 | 19.57 | 18.76 | 128 | 188 | 1985 | 18,08 | a2 | 1806 | (a2}
Apply adjustment to the mean intemnal temperature from Table 42, where appropriate
aym=[ 1001 | s | s [ 1oas [ 1osr [ oreve | em | 1os [ 1oss | ome | sz | oreoe (93)

8. Space heating requirement
St Ti to the mean intemal temperature obtained at step 11 of Table 8b, so that Ti,m={76)m and re-calculats
the utilisation factor for gains using Table Ba

[ dan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep| Oct | Nov| Dec|

Litilisation factor for gains, hm:
myn=|:|1|o_ﬂa|m|nu|usq|om|m|nm|uu|1|1| {34}
Exroma FEAP 2008 Version: 1.8.0.63 (SAF 2.90) « hitpswew. stroma.com Page Sof 7

140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 38 Issue: 03 April 2014



SWpIid

consulting engineers 18-20 Lancaster Gate

TER WorkSheet: New dwelling design stage

Useful gains, hmGm , W = (34)m x (84)m

{88)m= |m.r4| mm|unﬂ|m1n| Banz.a |4a14.ua| =18 | a6 |«|zm|m.a||m_u|z“m| {48}
Monthly average external temperature from Table 8

;95;ru=[4_5| 5 |u|u.rl11.r|us|1u|m.s[u.a'ml' T ]45| {96}
Heat loss rate for mean internal temperature, Lm |, W =[{39)m x [{83)m— (36)m |

{aTim= hmsqummhzm.rﬂmaq ma9| mm| 84118 | m| mu.sa| B 10,07 |11m|1m.rr| {a7)
Space heating requirement for each month, KWhimonth = 0.024 x [(37)m — (95)m] x (41)m
myrp[mx|nn1.m|u}'m|nu.ﬂ[1mm| o | 0 | 0 [ o |m.m|sm.n]mm

Total per year (kWhipear) = Sum{BBhas = 488018 [@8)
Space heating requirement in KWhim?lyear m

Space heating:

Fraction of space heat from secondary'supplementary system a1 (201)
Fraction of space heat from main system(s) (202 = 1 =(201) = 0% (202}
Fraction of total haating from main system 1 (04) = (202) = [1 = (203 = 08 (204)
Efficiency of main space heating system 1 TAG (200)

ficiency. of secondany/supplementary hieati )

(211)m = {[(98)m x ( : @)

Space heating

={[{931!ﬂx1]]+E24}m:-=100+[2“B}
n:mrqm|m.1|mm|m_|z|um| [ | 0 | 0 | o |3na.q1|mu|mm

Tetal (kihipear) =Sumi215}, = 4BEN18  [215)

Water heating
Output from water heater (calculated abowve)
mm'm'm.n 267 81 mr|m|zzzaa|m|m|mm|mu|m
Efficiency of water heater T ey
pm-:[m|rm|ru|w.9n[mu|m|m|u;luu|rm|ru]mn @17

Fuel for water heating. k¥Whimonth
{219)m = (B4)m x 100 = (217)m
p19r.=|mnimm|mu|mzz[mr|m|m24|m[m|m|ﬂ;a]m

Total = Sum218al,_, = 2181 (215)
Annual totals kWhiyear K 23
Space heating fuel used, main system 1
Space heating fuel used, secondary 485318

e e o

Electricity for pumps, fans and electric keep-hot
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central heating pump: (230}

bailer with a fan-assisted flua {230e)
Total electricity for the above, KWhiyear sum of (Z30a)...(230g) = mﬁ
Electricity for Bghting ToEEEE (202

12a. CO2Z emissions — Individual heating systems induding micro-CHP

KWhiyear kg CO2KWH kg COZlyear
Space heating (main system 1) 211} = [ oime ] = [ mewrse sy
Space heating (secondary) (218} = [ oa ] = [ imesss |eew
Water heating (218} = [ oee ] = [ waes e
Space and water heating (261) + (22) + (263) + (264) = ﬂﬂ!}
Electricity for pumps, fans and electric keep-hot (231} x [ oe ] = | A8 |zem
Electricity for kghting (232) x [ oam ] = [ smne  Jieew
Total CO2, kglyear sum of (268)...{271) = 212)

DRAFT
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Code for Sustainable Homes Report
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Code for Sustainable Homes Report

Assessor and House Details

Assessor Name: Assessor Number:
Property Address: 18, Lancaster Grove

LONDON

NW?3 4PB

Buiding regulation assessment
kg/m?fyear

TER 20.46
DER 14.93

The following code calculations are taken from the Code for Sustainable Homes Technical Guide (Nov 10)
Ene 1 Assessment - Dwelling Emission Rate

Total Energy Type CO2 Emissions for Codes Levels 1-5

Y kg/m*lyear
DER from SAP 2009 DER Worksheet 14.93 (ZC1)
TER 20.46
Residual CO2 emissions offset from biofuel CHP 0 (ZC5)
C02 emissions offset from additional allowable electricty generation 0 (ZC7)
Total CO2 emissions offset from SAP Section 16 allowances 0
DER accounting for SAP Section 16 allowances 14.93

Credits awarded for Ene 1 = 3.2
Code Level =4
Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 56
Credits awarded for Ene 2=3.8
Ene 7 - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

Y% kg/m®lyear
Standard Case COZ emissions 25.52
Standard DER 19.08
Actual Case CO2 emissions 23.87
Actual DER 17.43
Reduction in CO2 emissions 6.47

Credits awarded for Ene 7 =0
Technalogies digile o cantribule b sthisving the reguirements of this idue must pradute energy from renewable sources and mest all other arcillary requirements a3 defined by Directive 2009/28/EC of the
European Parfiament and of the Councl of 23 April 2009 on the promotion of the use of energy from sources and and repealing Directives 2000/77/EC and 2003/30/EC

The fallwing requirements must ko be met:
+ Where nat provided by aceredited extermal renewablies there irust be & direct Suaply of energy produced to the dwellng under sssessment.

*  Where covered by the Certification 1CS), 300KWAR Fwst

«+  Combined Heat and Power (CHP) schemes above SOKWe must be certified under the OHPOQA standand.

| must be by SAP.

CHP schemes 0as corfribute against this ssue. Where these schemes are above S0KWe they must be certified under the CHPQA.

It is the responsibly of the Accredited OCDEA and Code Assessor 1o ensure 3 s in the ane ‘awarding credits.

Stroma FSAP 2008 Version: 1.5.0,53 (SAP 9.90) - hitp://wew._stroma_com Page 1ol 1
140415-2610-6-Planning-Energy Statement-DV-PD-CGLM 42 Issue: 03

April 2014





