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1. EXECUTIVE SUMMARY

This Energy Statement outlines the energy savings and energy efficiency measures at 101 Camley
Street, London including the use of renewable technologies to provide a site wide energy strategy in
accordance with the Mayor’s Energy Hierarchy:

1. Belean: use less energy
2. Be clean: supply energy efficiently
3. Be green: use renewable energy

The methodology detailed herein is In accordance with the Greater London Authority guidance
which states that applications received by the Mayor before the 6 July 2014 may demonstrate
compliance with the 40% reduction target beyond 2010 Building Regulations.

This document demonstrates that the London Borough of Camden Planning policies relevant to
sustainable energy have been addressed in a structured and comprehensive manner by the
proposals in the Planning Application. The Energy Assessment should be read in conjunction with the
Architect’s Design and Access Statement.

1.1. SITE BACKGROUND

This Energy Statement describes the methodology used in assessing the proposed development and
the assessment of the predicted energy target and renewable proposals to support the planning
application for the proposed mixed use redevelopment (employment and residential) at 101 Camley
Street, London.

The site is currently being used as a warehouse and delivery depot by DPD, but the company are
relocating to larger premises in the Kentish Town Industrial Estate.

It is proposed that existing building located at 101 Camley Street, London, be demolished and the
new development be constructed resulting in a total of 121 dwellings including 30 affordable homes
along with the commercial employment units comprising a total of 2,220m?” Gross External Area
(GEA). The Site is located at the junction of Camley Street and Granary Street in the London Borough
of Camden.
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It is the intention of the Client for the proposed building to achieve both a compliance with Part L
2010 Building Regulations and a Code for Sustainable Homes Level 4 certification for the 16,397m?
Gross Internal Area (GIA) of residential dwellings. The employment units are to target BREEAM
‘Excellent’ but currently achieve ‘Very Good’.

The proposed residential zones are distributed over 11 floors which consist of following areas:

Floor Floor Area / (m?)
Ground 988.5
Level 1 1,490.2
Level 2 1,490.2
Level 3 1,490.2
Level 4 1,490.2
Level 5 1,354.2
Level 6 1288.8
Level 7 1075.8
Level 8 1075.8
Level 9 608.4
Level 10 608.4
Level 11 330.8

Table 1: The Proposed Building Area
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2. ENERGY STRATEGY

Methodology

A thorough review has been undertaken of the energy technology options for the site to ensure the
most appropriate energy strategy is implemented. This energy strategy has been developed in
accordance with requirements of the London Plan and specifically the GLA Energy Team’s Guidance
Note ‘Guidance on Planning Energy Assessments October 2010.

Accordingly, the Mayor’s Energy Hierarchy (Use Less Energy - ‘Be Lean’, Supply Energy Efficiently -‘Be
Clean’ and Use Renewable Energy - ‘Be Green’) has been applied to energy considerations for the
site, starting with a robust ‘baseline’ energy demand assessment. A final energy strategy consisting
of the introduction of a combined heat and power (CHP) and ground source heat pump (GSHP) has
been evaluated as the most appropriate to serve the energy demand profile of the site whilst
ensuring optimal energy efficiency and CO, emission reductions.

Baseline Energy Demand Assessment

The 101 Camley Street development is assessed under Building Regulations Part L 2010 as requested
by the London Borough of Camden. The results in the report are assessed based on a thermal model
using Designbuilder V3 with Energy Plus.

In establishing the energy profile of the building, consideration has been given to the various ways in
which the building in use will consume energy, and means of making reasonable estimates or
calculations of the likely energy use. Appropriate non-regulated loads (small power, equipment,
external and common areas lighting, cooking and appliances etc.) have also been established and
incorporated in the assessment.

2.1. Energy Hierarchy Step 1 - ‘Be Lean’ - Reduce Energy Demand
A range of measures have been adopted in the building fabric and services design to reduce the
energy demand of the scheme, relative to what would be permissible solely to satisfy the Building
Regulations.

o Improved building fabric, better than the limiting standards of the Building Regulations

e Ventilation systems with low specific fan powers, including EC motors on the fan coil units
e High efficiency boilers

e Low energy lighting and, where appropriate, automatic lighting control systems

e Measures to reduce the space cooling demand

These energy efficiency measures result in the building’s carbon emissions being 12.5% better than
the Building Regulations 2010 target emissions rate.
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2.2. Energy Hierarchy Step 2 - ‘Be Clean’ - Supply Energy Efficiently

No existing or proposed district heating and/or cooling networks have been identified in the

immediate area. The proposed building services strategy offers the scope to connect to a district

heating main in the future without substantial changes to the systems.

The site is located a short distance from the Kings Cross Energy centre on the opposite side of the
Canal and main rail lines.

Enquiries were made at an early stage to Kings Cross energy centre for a supply to meet the
proposed loads of the Development. Following discussions with their Technical team they advised
that they did not consider it to be a feasible option due to the location of the development which is
adjacent to the canal and network rail property and the required loads.

The development lends itself to CHP and GSHP as a consistent heat load for domestic hot water
exists year round. The majority of the electricity that will be generated will be used on site for
general residential power usage. Calculations using FSAP 2009 and SBEM that by providing a gas
fired CHP meeting 25% of the total annual heat demand will result in a 10.88% reduction in
regulated carbon emissions.

2.3. Energy Hierarchy Step 3 - ‘Be Green’ - Renewable Energy
The use of renewable energy technologies has been considered. The provision of CHP to meet 25%
of the heat demand is to be combined with a Ground Source Heat Pump (GSHP) meeting 25% of the
heat demand and also an array of photovoltaic collectors. The resultant of this final step is a further
reduction of 28.63% reduction in regulated carbon emissions

2.4. Summarised Results following the 3 Steps
It is estimated that the project as a whole (both residential and commercial units) will achieve
44.35% reduction in carbon dioxide emissions from a Part L 2010 compliant baseline. This is to be
complemented with on-site renewable technologies producing over the required 20% total
predicted energy use.
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2.5. Summary Graph and Tables
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Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy

Baseline: Part L 2010 of the
Building Regulations Compliant
Development

After energy demand reduction
After CHP

After renewable energy

Carbon dioxide emissions

(Tonnes CO2 per annum)

Regulated

873.52

764.31
681.18

486.15

Unregulated®

393.08

343.94
343.94

343.94

! Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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Table 2: Regulated carbon dioxide savings from each stage of the Energy Hierarchy

Savings from energy demand
reduction

Savings from CHP
Savings from renewable energy

Total Cumulative Savings

Total Target Savings

Annual Surplus

Regulated Carbon dioxide savings

(Tonnes CO2 per annum)

109.21

83.13

195.04

387.37

349.41

ZERO

(%)

12.50%

10.88%
28.63%

44.35%

40%

2.6. Carbon Dioxide Emissions savings from each stage of the Energy Hierarchy

The proposed CHP and Ground Source Heat pump strategy for the development shows CO, savings

from ‘be clean’ measures of 109,210 kgCO,/year (12.5% of regulated emissions), ‘be Lean’ measures
of 83,130 kgCO,/year (10.88% of regulated emissions) and ‘be Green’ measures of 195,040

kgCO,/year (28.63% of regulated emissions).

This is a total saving of 387,370 kgCO,/year (44.35% of regulated emissions), exceeding the London

Plan target for a new build development.

A thorough consideration has been made of the energy technology options for the site to ensure the

most appropriate energy strategy is implemented. This report provides an assessment of the issues

under consideration, and has demonstrated that the London Borough of Camden’s energy policies

are generally met or exceeded.
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3. OVERVIEW

3.1. Objective
The purpose of this energy strategy is to demonstrate that energy consumption and climate change
mitigation measures have been fully considered and appropriately selected and specified as part of
the building’s design.

In accordance with the guidance note ‘Guidance on Planning Energy Assessments’ after establishing
the baseline energy demand and profile for the site, the strategy for the project follows the Mayor’s
Energy Hierarchy (Use Less Energy - ‘Be Lean’, Supply Energy Efficiently - ‘Be Clean’ and Use
Renewable Energy - ‘Be Green’) in appraising appropriate measures to reduce carbon emissions and
other climate impacts from the development.

The following sections provide more details on each of the steps of the Energy Strategy following the
London Plan’s Energy Hierarchy.’

3.2. General Methodology
The Guidance Note provides further detail on addressing the London Plan’s energy hierarchy
through the provision of an energy assessment to accompany strategic planning applications.
Importantly, the Guidance Note acknowledges its requirements should be adapted for different
scales of development.

The Guidance Note has been used to structure the appraisal and reporting of energy strategies for
this Energy Statement.

2
All analysis in this document adopts the Building Regulations Part L 2010 CO, fuel factors.
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4. BASELINE ENERGY ASSESSMENT

4.1. Objective
Before energy efficiency measures are investigated, it is important to establish the baseline energy
consumption of the scheme, for comparison and evaluation of energy proposals.

4.2. Scope
For energy assessments being undertaken under the London Plan, the appropriate baseline case
against which to assess potential carbon savings is a new development designed to conform to the
current Building Regulations Part L (2010°); effectively the ‘do minimum’ case. This baseline case
represents a typical building arrangement; where electricity for the development is imported from
the grid and space and heating water are provided by standard mains gas-fired boilers.

All energy uses, and not just the conventional building services loads (lighting, heating, cooling and
ventilation) and energy loads associated with the function of the site should be considered in the
establishment of the energy profile, and especially in the selection of a building services strategy and
any renewable energy technology.

The following ‘regulated’ energy uses are considered in the baseline energy analysis:

e Space Heating/Cooling

e Water Heating

e Ventilation

e Fans, Pumps and Controls
e Lighting (internal)

The regulated energy uses can be established using the robust and well-established calculation
methodology of Part L of the Building Regulations Part L 2010 (SAP, SBEM and DSM via the NCM)*.

3 2010 regulations to be adhered to as per the GLA guidance for applications made prior to 06 July 2014

4 Standard Assessment Procedure (SAP), Simplified Building Energy Model (SBEM), Dynamic Simulation Modelling (DSM), National
Calculation Method (NCM)
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5. BELEAN

5.1. Objective
The first step in pursuing energy efficient and low-carbon design under the energy Hierarchy is to
minimise the development’s energy demand. This is achieved both by passive measures and the
introduction of more energy efficient plant and services. Any measures implemented at this stage
will reduce the extent of measures or size of plant needed to address the subsequent ‘be clean’ and
‘be green’ stages.

5.2. Scope
The building services strategy has been developed in response to the following drivers for the
project:

maximising the potential of the building to satisfy market expectations (balancing of scope of works
with value to create the optimal specification) achieving environmental comfort condition and
occupant wellbeing and avoiding unnecessary costs of construction

5.3. Methodology
In establishing the proposed energy strategy and servicing strategy for the development, the
requirement to minimise energy consumption through improved building fabric and building
services measures has been considered a priority.

As part of this assessment the London Plan’s ‘Cooling Hierarchy’ has been considered in the design
process, to reduce where possible the extent and installed capacity of cooling plant.

e Passive strategies and measures that have been considered include:
e Improving building (thermal and air leakage) performance.

o Use of thermal mass.

e Use of natural daylighting

140626-2601-1- EN Statement-DV 13 Issue: 02 June 2014
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5.4. Key Assumptions - Building Services Strategy for the ‘Be Lean’ Assessment

THERMAL ELEMENTS
The proposed new building’s fabric elements shall be in compliance with the Approved Building
Regulations Part L1A 2013.

The proposed ‘U’ values for 101 Camley Street are as below:

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

External Walls 0.20

Roof 0.16

Floor 0.2

Windows & Doors 14

Table 7: Design U-Values
A design air permeability rate has been set at 5 m*/m?/hr at 50Pa.

HEATING
The residential premises will primarily utilise a communal heating system that combines a lead
CHP unit and ground source heat pump (GSHP) system with sequenced high efficiency gas fired
boilers that are to be centrally located. This system will serve all dwellings with space heating
utilising underfloor or radiant emitters. It will also serve the domestic hot water demand and
part of the electricity usage.

DOMESTIC HOT WATER SERVICES
The hot water generation shall be supplied by the same CHP system that serves the building
heating systems. Provisionally heat exchangers within the dwellings will transfer the main
system heat to provide localised DHW without the need for storage.

COMFORT COOLING
Comfort cooling is not to be considered.

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 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.
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SUSTAINABLE CONSIDERATIONS
The 101 Camley Street, London development incorporates rainwater harvesting to minimise
mains water consumption. Rainwater shall be collected at the various roof levels and sufficient
volume stored for garden irrigations.

Carbon dioxide emissions after ‘Be Lean’ Demand Reduction

(Tonnes CO2 per annum)

Regulated Unregulated®
Baseline: Part L 2010 of the 873.52 393.08
Building Regulations Compliant
Development
After energy demand reduction 764.31 343.94

The ‘Be Lean’ demand reduction results in a 10.88% reduction in regulated carbon emissions.

> Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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6. BE CLEAN

6.1. Objective
The next step in the Energy Hierarchy, ‘be clean’, is to investigate the options for the efficient supply
of energy to the development. This stage follows the incorporation of all practicable energy
efficiency measures.

6.2. Scope
Potential approaches include connecting the scheme to existing CHP-led district energy networks, or
if no existing schemes exist investigating whether such networks are planned in the area and
designing systems with the flexibility to connect to these in the future. Opportunities to provide a
communal heating system across buildings/uses within a multiple building scheme should also be
pursued.

With or without a communal system, the feasibility of CHP (combined heat and power), including
the provision of cooling using the CHP waste heat should be reviewed.

6.3. Review
The site is located a short distance from the Kings Cross Energy centre on the opposite side of the
Canal and main rail lines.

Enquiries were made at an early stage to Kings Cross energy centre for a supply to meet the
proposed loads of the Development. Following discussions with their Technical team they advised
that they did not consider it to be a feasible option due to the location of the development which is
adjacent to the canal and network rail property and the required loads.

The development lends itself to CHP as a consistent heat load year round (ensuring the plant runs at
its optimal efficiency) exists. The domestic hot water demand of the building provides a good base
load for the operation of the CHP, with the majority of the electricity that will be generated will be
used on site for general power usage.

Calculations using the Designbuilder and SAP software it shows that by providing a gas fired CHP
meeting 25% of the total annual heat demand will result in a 10.88% reduction in regulated carbon
emissions. The heat demand that is not met by the CHP unit will be satisfied by a high efficiency gas
fired condensing boiler.

The full load running hours will be approximately 4200 per year®

The heating system serving the residential spaces will be extended to serve commercial units and
communal spaces, providing all zones with the opportunity to benefit from carbon efficient heat.

6 Running hour may be adjusted during detailed design stages
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101 Camley Street, London

Baseline: Part L 2010 of the
Building Regulations Compliant
Development

After energy demand reduction

After CHP

Carbon dioxide emissions after ‘Be Clean’ CHP

(Tonnes CO2 per annum)

Regulated

873.52

764.31

681.18

Unregulated’

393.08

343.94

343.94

’ Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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7. BE GREEN - INCORPORATION OF RENEWABLE TECHNOLOGIES

7.1. Objective
The third and final stage of the energy hierarchy is to ‘be green’. The potential of a range of
renewable energy systems to serve the energy requirements of the site, and thereby offset CO,
emissions, is reviewed in this section of the document.

7.2. Methodology
This assessment has been undertaken using the methods laid out in the London Energy Partnership’s
‘integrating renewable energy into new developments: Toolkit for planners, developers and
consultants’ - the ‘Renewables Toolkit’

7.3. Scope
The following renewable energy technologies have been considered for application at the site as
they are identified in the London Plan as being potentially technically feasible for projects in London.

e Ground Source Heat Pump
e Air Source Heat Pump

e Solar Water Heating
Photovoltaics

Wind Turbines

Combined Heat and Power
Biomass

140626-2601-1- EN Statement-DV 18 Issue: 02 June 2014



swp

consulting engineers 101 Camley Street, London
7.4. ON-SITE RENEWABLE ENERGY ASSESSMENT

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

7.4.1. 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 evaluation it shows that the site may have the potential for ground source
geothermal heat extraction below the new basement levels of the proposed development.

140626-2601-1- EN Statement-DV 19 Issue: 02 June 2014



SWpiid

consulting engineers 101 Camley Street, London

7.4.2. 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.

Air source heat pumps are not considered to be well suited for a multi residential building such
as this and with the use of communal heating via CHP this technology is not considered to be
viable.

140626-2601-1- EN Statement-DV 20 Issue: 02 June 2014



swp

consulting engineers 101 Camley Street, London

7.4.3.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 11" & 8" floor roof level to accommodate the panels; however the
building domestic hot water demand is already met with the use of the CHP system and the
space could instead be used for solar photovoltaic panels.

Solar hot water heating therefore will not be progressed further.
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7.4.4. 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 11" & 8" floor roof level as shown on the image
below, an array of panels is proposed and will add to the electricity produced by the CHP
unit and again minimize grid supplied power reliance. In total this equates to a PV
installation of approximately 25kW peak. It is assumed that this system will be southeast
facing and mounted at a 30 degrees inclination.

GRANARY STREET
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7.4.5. 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 101 Camley Street,
London 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.
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7.4.6. 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 and in this
development it is considered to be well suited.

Therefore a CHP unit is proposed that will be combined as a lead unit within a sequence of
high efficiency gas fired boilers that form the communal heating plant for the site.
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7.4.7. 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).

Deliveries of fuel each couple of weeks would also be considered unacceptable, therefore
this shall not be considered further.
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7.4.8. Summary of Renewable Energy Feasibility

Technology Feasible For | Reason
This Site
Photovoltaics YES Proposed at roof level to reduce site reliance on grid

supplied electricity. Approx 25kW peak array.

Solar Water No Dismissed since load already supplied by CHP.
Ground source YES Ground Loops or Bore holes may be accommodated
heat pumps

Air Source heat No Enough space to accommodate Air source heat pump
pumps out door unit (condenser), however not necessary as

CHP can accommodate heating load more efficiently.

Wind Generators | No Insufficient wind speeds and turbulence at site.

CHP YES There is estimated to be 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.

140626-2601-1- EN Statement-DV 26 Issue: 02 June 2014



swp

consulting engineers 101 Camley Street, London

Carbon dioxide emissions after ‘Be Green’ Renewables

(Tonnes CO2 per annum)

Regulated Unregulated®
Baseline: Part L 2010 of the 873.52 393.08
Building Regulations Compliant
Development
After energy demand reduction 764.31 343.94
After CHP 681.18 343.94
After renewable energy 486.15 343.94

From the ‘Be Green’ step the result is a 28.63% reduction in regulated carbon emissions.

8 Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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8. CONCLUSIONS

This report demonstrates how the London plan methodology has been followed and that the three
key steps have been taken allowing a reduction of 44.35% over the targeted Part L 2010 Building

Regulations CO, emissions rate.

Graph and Tables
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Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy

Carbon dioxide emissions
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Baseline: Part L 2010 of the
Building Regulations Compliant
Development

After energy demand reduction
After CHP

After renewable energy

(Tonnes CO2 per annum)

Regulated

873.52

764.31
681.18

486.15

Unregulated®

393.08

343.94
343.94

343.94

Table 2: Regulated carbon dioxide savings from each stage of the Energy Hierarchy

Savings from energy demand

reduction

Savings from CHP

Savings from renewable energy

Total Cumulative Savings

Total Target Savings

Annual Surplus

Regulated Carbon dioxide savings

(Tonnes CO2 per annum)

109.21

83.13

195.04

387.37

349.41

ZERO

(%)

12.50%

10.88%
28.63%

44.35%

40%

? Unregulated Energy has been accounted for and is estimated as 40% for commercial spaces and 50% for
residential spaces of the total regulated energy. As both space types are nearly equal in energy demand an
average of 45% unregulated energy for the Target and 35% has been used after the demand reduction step.
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APPENDIX A

Energy Strategy - Calculations and Assumptions
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The proposed heating, domestic hot water 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. This proposed building has been specifically assessed in terms of predicted carbon
emissions using approved FSAP Software.

The key low carbon technologies deemed as the most viable option for the proposed dwelling is the
joint use of a Combined Heat and Power (CHP) with a Ground Source Heat Pump (GSHP). Loads are
to be distributed as follows;

e CHP unit sized for ‘25% total demand’ serving heating, domestic hot water and producing
electricity therefore reducing grid electricity reliance.
e The GSHP sized for ‘25% total load’ heating, domestic hot water.®

To further minimise the entire site reliance on grid supplied electricity a suitably sized array of
photovoltaic cells will also be installed at roof level serving both the commercial and residential
units.

°The remaining 50% load will be handled by a high efficiency gas fired boiler.
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The SAP calculations have been completed for each dwelling layout variation and the average results
prepared to determine the energy consumption and CO, emission with the new building.

Tables 1 to 3 shows that the results of the Average SAP calculations proposed Dwelling Emission
Rate (DER) is considerably lower than both that of the Building Regulations minimum required
Target Emissions Rate (TER) and the 40% improvement required.

Core A

ASSESSMENT CO; (Kg/m’/year)
Average Dwelling TER 16.47

TER +40% Improvement 9.88

Average Dwelling DER 9.28

Table 1: Predicted Annual CO, Emissions against Limits (average for Core A)

Core B

ASSESSMENT €O (Kg/m?/year)
Average Dwelling TER 17.15

TER +40% Improvement 10.29

Average Dwelling DER 9.40

Table 2: Predicted Annual CO, Emissions against Limits (average for Core B)

Core C

ASSESSMENT CO; (Kg/m’/year)
Average Dwelling TER 15.94

TER +40% Improvement 9.56

Average Dwelling DER 8.53

Table 3: Predicted Annual CO, Emissions against Limits (average for Core C)
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This proposed redevelopment at 101 Camley Street, London is therefore expected to reduce its
carbon (CO,) emissions by 43.70% (Core A), 45.03% (Core B) and 46.58% (Core C) in accordance with
planning policy guidance over Part L 2010 Building Regulations required minimum standards.*.

The CO, compliance has been sub divided into each individual Blocks that correspond to the
construction cores of the residential building. This has allowed a more detailed review and a full
assessment of all flat layouts.
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Core A Core B Core C

The non-residential units that are located below the residential cores A, B and C have been analysed
using the government approved software Simplified Building Energy Model (SBEM) and as required
by planning policy guidance with the same methodology applied as for the residential elements the
commercial units also achieve over a 40% reduction in CO, emission from the 2010 Part L baseline.
Below is the criterion 1 table that shows the reduction estimated within the SBEM™:

Criterion 1: The calculated CO, emission rate for the building should not exceed the target

1.1 | CO; emission rate from the notional building, kgCO./m’.annum 36.2

1.2 | Target CO, emission rate (TER), kgCO./m*.annum 36.2

1.3 | Building CO. emission rate (BER), kgCOx/m*. annum 19.7

1.4 | Are emissions from the building less than or equal to the target? BER =< TER

1.5 | Are as built details the same as used in the BER calculations? Separate submission

1t should also be noted that with weighted averages considering all flats that are not within this sample set the reduction
is increased further.
12 Also see Appendix F for the full BRUKL data output.
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The baseline energy demand for a notional residential building has been established within FSAP and
used 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 Electricity
(power) (lighting)
Average Dwelling 4598 3610 0 175 570

Table 6: Benchmark Data
From the Notional calculations the total estimated CO, level is estimated as 9323.59 kgCO,/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

Table 6a: Carbon Factors
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APPENDIX B

TER and DER Results Summary Table
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Dwelling SAP El DER TER Percent Improvement FEE
UNIT A001_3B6P B85(85.24) 92,5 10.38 19.2 45.94 50.54
UNIT A002_2B4P B86(85.78) 92.68 9.59 18.15 47.16 46.06
UNIT A003_2B3P B84 (83.88) 91.22 11.90 19.28 38.28 61.79
UNIT A101_4B5P B88(87.78) 93.89 7.59 14.97 49.30 32.07
UNIT A102_3B5P B 86 (86.04) 92.38 9.54 15.25 37.44 47.82
UNIT A103_2B4P B86(85.97) 92.84 9.55 15.22 37.25 42.85
UNIT A104_2B4P B88(87.61) 94.27 7.43 15.09 50.76 29.56
UNIT A501_2B4P B86(86.08) 92.64 9.48 15.8 40.00 47.76
UNIT A502_3B5P B87(87.24) 93.41 8.08 153 47.19 36.56
Core A Averages 92.87 9.28 16.47 43.70 43.89
Dwelling SAP El DER TER Percent Improvement FEE

UNIT BO01_2B4P B84 (84.21) 9135 11.50 18.31 37.19 60.82
UNIT B002_2B4P B 85(84.55) 91.67 11.18 18.09 38.20 57.78
UNIT B003_S B83(83.12) 92.54 13.19 24.16 45.41 69.53
UNIT B1-B32_1B2P B86(86.27) 94.1 8.64 17.93 51.81 37.35
UNIT B102_2B4P B 88(87.85) 94.27 7.27 14.65 50.38 28.65
UNIT B103_2B3P B 87 (87.22) 94 8.18 14.98 45.39 35.51
UNIT B105_S B 85(84.97) 94.16 10.39 20.84 50.14 49.98
UNIT B106_1B2P B 86(86.36) 94.31 8.48 18.33 53.74 35.32
UNIT B107_1B2P B87(87.03) 94.65 796 15.87 49.84 32.11
UNIT B605_2B3P B86(86.12) 93.51 9.25 16.47 43.84 42.96
UNIT B607_3B5P B87(86.85) 92.95 860 15.06 42.90 37.81
UNIT B801_3B5P B87(86.86) 93.11 8.74 14.85 41.14 40.94
UNIT B802_3B5P B87(87.17) 93.39 815 15.53 47.52 37.43
UNIT B1101_4B6P B 85(85.22) 88.96 10.12 15.09 32.94 65.38
Core B Averages 93.07 9.40 17.15 45.03 45.11
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Dwelling SAP El DER TER Percent Improvement FEE
UNIT C101_3B5P B87(87.11) 93.06 8.52 14.5 41.24 41.15
UNIT C102_2B4P B88(87.57) 9391 7.75 1554 50.13 32.44
UNIT C103_3B5P B88(88.08) 94.14 7.41 13.89 46.65 31.33
UNIT C104_2B4P B 88 (88.18) 94.4 7.07 1441 50.94 26.26
UNIT C105_1B2P B86(85.79) 94.01 9.35 18.48 49.40 49.05
UNIT C106_2B4P B 88 (87.51) 93.9 7.63 15.17 49.70 333
UNIT C403_3B5P B87(87.33) 93.49 8.15 15.24 46.52 37.4
UNIT C404_2B4P B 87 (87.34) 93.7 7.82 1541 49.25 34.03
UNIT C701_3B5P B87(86.61) 92.63 8.89 15.4 42.27 45.29
UNIT C702_2B4P B 87 (86.8) 93.27 8.41 16.63 49.43 38.68
UNIT C801_3B5P B 85(84.52) 90.81 11.00 17.71 37.89 60.21
UNIT C802 2B4P B 85(85.06) 91.76 10.31 1892 45,51 52.67
Core C Averages 93.26 8.53 15.94 46.58 40.15
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APPENDIX C

CfSH Data FEE, ENE1, ENE2 and ENE7.
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Dwelling FEE ENE1 Credits ENE2 Credits ENE7 CO2 Standard
UNIT A001_3B6P 50.54 4.90 0.00 38.70
UNIT A002_2B4P 46.06 5.00 3.60 36.80
UNIT A003_2B3P 61.79 4.20 0.00 40.80
UNIT A101_4B5P 32.07 5.20 9.00 32.10
UNIT A102_3B5P 47.82 4.10 3.10 35.00
UNIT A103_2B4P 42.85 4.10 5.10 35.80
UNIT A104_2B4P 29.56 5.30 9.00 33.50
UNIT A501_2B4P 47.76 4.40 3.10 35.60
UNIT A502_3B5P 36.56 5.00 7.60 32.80
Core A Averages 43.89 4.69 4.50 35.68
Dwelling FEE ENE1 Credits ENE2 Credits ENE7 CO2 Standard
UNIT B001_2B4P 60.82 4.10 0.00 39.80
UNIT B002_2B4P 57.78 4.20 0.00 39.30
UNIT B003_S 69.53 4.90 0.00 49.10
UNIT B1-B32_1B2P 37.35 5.40 7.40 38.20
UNIT B102_2B4P 28.65 5.30 9.00 32.60
UNIT B103_2B3P 35.51 4.90 7.90 34.70
UNIT B105_S 49.98 5.30 0.00 44.90
UNIT B106_1B2P 35.32 5.60 7.90 38.30
UNIT B107_1B2P 32.11 5.20 9.00 36.70
UNIT B605_2B3P 42.96 4.70 5.00 37.70
UNIT B607_3B5P 37.81 4.60 7.30 32.50
UNIT B801_3B5P 40.94 4.50 6.00 33.90
UNIT B802_3B5P 37.43 5.00 7.40 33.00
UNIT B1101_4B6P 65.38 3.70 0.00 26.20
Core B Averages 45.11 4.81 4.78 36.92
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Dwelling FEE ENE1 Credits ENE2 Credits ENE7 CO2 Standard
UNIT C101_3B5P 41.15 4.50 5.90 32.60
UNIT C102_2B4P 32.44 5.30 8.90 32.90
UNIT C103_3B5P 31.33 5.00 9.00 31.70
UNIT C104_2B4P 26.26 5.30 9.00 31.70
UNIT C105_1B2P 49.05 5.20 0.00 40.20
UNIT C106_2B4P 33.30 5.20 8.60 32.90
UNIT C403_3B5P 37.40 5.00 7.40 32.80
UNIT C404_2B4P 34.03 5.20 8.30 33.00
UNIT C701_3B5P 45.29 4.60 3.90 33.30
UNIT C702_2B4P 38.68 5.20 7.10 34.00
UNIT C801_3B5P 60.21 4.20 0.00 36.60
UNIT C802 2B4P 52.67 4.90 0.00 37.00
Core C Averages 40.15 4.97 5.68 34.06
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APPENDIX D

Typical SAP and DER Worksheet For Mid Floor Apartment

SAP WorkSheet: New dwelling design stage

User Details:
Assessor Mame: Stroma Mumber:
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.73
Address :
1. Owerall dwelling dimansions:
Area(m?) Awe Height{m) Volume(m?)

Ground fioor | Bi5 |{1n,'| x | 28 |12.n-.'| = 1&::
Total floor area TFA = (1aH{ 1b(1c{1dp{1e)+..(1n) {-!:

Diwelling wolurne (Rap{ 33} (3} (3e).{3n) = 1Ej

main Secondary other total

heati heati
Mumber of chimneys [ nrg_‘*[ nnu_‘*[ o | =| 0 ] x40 =
Numterofopentves [0 ][ o ][ o ] | | v -
Mumber of intermittent fans E =10 =
Number of passive vents xi0 =

% firas
Air changes
. 7 =
ar procaed from
(ns)
H9M1p0.1 = |
ation: 0.25 for steel or timber frame or for masonry constructio o (1)
i¥ both types of wall are pressnt, uss the value cormespanding 4o e greater wal area (afier
dieduciing ansas of openings); if equel wser .35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 o [12)
If no draught lobby, enter 0.05, elsa enter 0 o (13)
Percentage of windows and doors draught stripped o (14)
Window infiltration 0,25+ 0.2 x (14) # 100] = o (15
Infiltration rate )+ (10 = (11} + (12) + (13} + (15) = ] (16)
Air permeability value, g50, expressed in cubic metres par hour per square metre of envelope area & (7
If based on air permeability value, then (18) = [[17) + 200+(8), atherwise (18) = (16} 0.25 (18)
Air permeatility value applies i 8 pressurisation est has been dans or a degres air permeakbiliy is being used
Mumber of sides on which sheltered 2 13y
Sheltar factor {20) = 1-[0.075 2 (18] = Y 120)
Infiltration rate incorporating shelter factor (21} = (18} x (20) = 121;
Infiltration rate modified for monthly wind speed
| dan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep| oOct | mMov | Dec|
Manthly average wind speed from Table 7
;zzwlu'mlm[a_ﬁ[u[33[3_?|1?|41]45]u]5.1]
Wind Factor (22a)m = (22jm + 4
:22a)11-|13§|1_ﬂ'|1_ﬂ'l1.12[1.ﬂzluﬂalm|ﬂﬂ2|1.ﬂﬁ]1.12]12]12?]
Strama FEAP 2008 Version: 1.5.0.73 (SAP 9.90) « htp:Neww.stoma.com Page 10i8
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SAP WorkSheet: New dwelling design stage

Adjusted infilration rate (allowing for shelter and wind speed) = (21a) x (22a)m

oz | o27 | ozF | o4 | oz | o n_2|u_2|n_22|n_24|ﬂm|n1r|
ral

If mechanical ventilation: 123..-}
If eahaust sir heat pumg Lsing Appendix N, (23] = (23a) = Frv (equation [NS)) , alhersise (236) = (23a) [ o5 Jow
If batanced with heat recovery: efficiency in % allowing for in-use factor (fom Table 4h) = 123,,
a) If balanced mechanical ventilation with haat recovery (MVHR) (24a)m = (22b)m + (23b) = [1 — (23c) + 100]
[zaym|n4|um|um|um|m|mz|n_11|n_11|n:34|nm|ﬂm|nm| (24a)
b} If balanced mechanical ventilation without heat recovary (MV) (24b)m = (22b)m + (23b)
mhjm-|n|n|n[n[u[n[n|n|n]n]n]n] {24k}

£} If whole house extract ventilation or positive input ventilation from cutside
i (22b)m < 0.5 = (23b]), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 = (23b)
:24:p-|n|n|n[n[u[n[n|n|n]n]n]n] {24¢)
d) If natural ventiation or whole house positive input ventilation from loft
i (22b)m = 1, then (24d)m = (22h)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

pawd 0 [ o [ o [ o [ o[ o[ o] o] o] o] o] o] {244)

Effecive air change rate - enter (24a) or (24b) or {24c) or (24d) in box (25)

1 02
WallsTyped | 42 | [ o | [ 42 [x[ 02 | =] os | | | | Jiz=
Tatal area of elements, m? i31)
Party wall [ sos |« o [=[ o | | | | Jr2)
Party floor | | | J(s2a)
Party ceiing | | | e
* lor windows and roof windows, use effective window Usvalue cakulated using formuls U 1Uvaue) +0.04] as given in paragraph 3.2

** include the arsas on boff sides of nlermal walls and parfifions

Fabric heat loss, Wik = S (A x U) [26)...(30) + (32) = 13&:
Heat capacity Cm = S{A xk ) ({28)._.{30) * [32) + (32a)...[32=) = 134':
Thermal mass parameter (TMP = Cm + TFA) in kJ/mK Indicative Valse: Medium III‘E’

For design asssssmenis whene the defals of the consirucfion ane nol known precissily the indicatie values of TMP i Table 1F
can be used instaad of a dedaillad calculation.

Thermal bridges - 5 (L x ¥) calculated using Appendix K 13&:
if details of ihermal bridging are rot known (36) = 0,15 x (31)
Tatal fabric heat loss (33) + (38} = [ ser  Jan
Ventilation heat loss calculated maonthiy [38)m = 0.33 = (25)m x {5}

Jan | Feb | Mar| Apr | May| Jun | Jul | Bug| Sep| Oct | Mov | Dec
{38pn= | 3045 | 2025 | 2025 | 2685 | 2525 | 2445 | 2065 | 2065 | 2565 | 2685 | 2805 | 2025 {38)
Heat transfer coafficient, WK (35)mi = (37) # (3B)m
tmm—lm'mzzlm.zz[um [aa.zz [u.-u [mm|mm|m]m]m]ﬁm
Stroma FSAP 2008 Version: 1.5.0.73 (SAP 5.50) - hap:ffwww.s¥oma.com Average = Sum(3%)_.f12= | B4BRag. 3 JIW)
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Heat loss parameter (HLP), WInFK (40)m = (3%)m + {4
{4ﬂ:|11-|1m|1.0?|1.0?|1.04|1.ﬂ2|1.ﬂ1|'I|1|1.ﬂs|1.ﬂ4|1m|1ﬂ?

Awerage = Sum{4 0} M 2= 1.04 Jiem
Number of days in month (Table 1a)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Mov | Dec
{pn=| 31 b Y 0 EY a0 B3 EY a0 EY 30 3 {41)

Assumed occupancy, N 42)
HTFA =138 N=1+ 178 x [1 - exp(-0.000348 x (TFA -13.9)2)] + 0.0013 x (TFA -13.8
FTFAE139, N=1
Annual average hot water usage in litres per day Vd,average = (25 x M) + 36 {43)
Raduce the anmual sverage hol water usage by 5% if the dweiling is designed o achieve a waler ue tangel o
not mone that 125 lires per person per day (all waler use, bot and cold)

[ tan | Feb | mar [ Apc | may| sun | sui | Aug[ Sep| oct | mov[ Dec]
Hol water usage in liines per day for each manth ¥d,m = facior from Table Tc x (43)

(adpn= | 10260 | s8og | o522 | 9149 | 87.75 | s4ce | 840z | 6775 | 9148 | es22 | smse | 10ees
Toksl = 5 i =

Enargy lost from water storage, kWhivear [AT)x (48) = {4a)
If manufacturer's dedared cylinder loss facior is not known:
Cylinder valume (litras) including any solar storage within same 110 {50)

I commumity feating and no fank i dweling, enler 170 Rres in box (50§
Oifranwize & no siored hal waler {this includes instantansous combi boiers) enler T in boor (500

Hat water starage loss factor from Table 2 (kWhilitralday) (51)
Volume factor from Table 2a 1.03 {52)
Temperature factor from Table 2b 0E {53)
Energy lost from water storaga, kKiWhiyear {{50) x (51} x (52) x (53) = 103 {54)
Enter (43) or (54) in (55) 1.03 {55)
Water storage loss calculated for each manth {58 )m = {55) = [41)m

tﬁﬂhnl 3201 I o I 52,01 l 0,08 l 3201 | soma | 3zt | s2o1 | sose ] 2m | 3oes ] az2m (56)
If eylinder contains dedicated sakar siorge, (57)m = (56)m x [[50) = (H11]] + (50), slse (57)m = [56)m where (H11) is fom Azpendo: H

tsnm-l 3201 | 887 | 2.0 [ 0,58 [m.m [m.m [&m | 21 | 3058 ] 32 ] 30,98 ] a2 ] {57)
Primary circuit loss (annual) from Table 3 i58)

Primary circuit loss calculated for each manth (58)m = (58) + 385 = (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder tharmastat)

tsap-lm'zrﬁzlm.m[mm[m.m[m.m[m.s&|m.5a|29.5a]3u53]29.59]3usa] (53)
Combi loss calculated for each month (61)m = (B0) + 365 = (41)m

:a-1;nm-|n|n|n[n[n[n[n|n|n]n]u]u] {E1)
Stroma FSAP 20089 Versan: 1.5.073 (SAP 8.50) - hp:lssw stoma com Page 3 of &
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Tatal heat required for water heating calculated for each month (B2)m = 0.85 = (45)m + (4B)m + (57)m + (58)m + (61)m

:azh-|21u¢| 19004 | 20036 | 1nmaa| 17784 | 1m.nz| 154.75 | 1&5:34| 167 58 | 1873 | 186.71 |21u.42 | (E2)

Salar DHW input calcubated Lsing Appendix G or Appendix H {negative quantity) (erter 0° i no sokar consribution i water heating)

{add additional lines if FGHRS andlor WWHRS applies, sea Appendix G)

@me[o [ o [ s [ oo [o]o[o]o]o[o]c] e

Cutput from water heater

:aqpn-|215_z4| 190004 | 0036 | 1au.ﬂa| 17784 | 1m.nz| 154.75 | 1&5:34| 16758 | 1673 | 106.71 |21u.¢2
Output from water heater (anmualf_e 220838 |i64)

Heat gains from water heating, kWhimonth 0.25 x [0.85 = (45)m + (§1)m] + 0.8 x [(46)m + (57)m + (53)m |

esjn= | 10083 | masz | osee | s8e | ase | sise [ 071 [ eszs | saps [ ense [ oazz [ sam | {E5)

include (57)m in calculation of (85)m only if cylinder is in the dwelling or hot water i from community heating

5. Internal gains (see Tabla 5 and 5a):

Matabolic gains (Table 5). Walls

Jan | Feb | Mar | Apr May | Jun | Jul Aug | Sep | Oct | MNov | Dec

(Ba)m= | 14044 | 14044 | 14044 | 14044 | 14040 | 140044 | 140009 | 14044 | 14044 | 14044 | 14944 | 149044 {E5)

Lighting gains (calculated in Appendix L, equation LS or L9a), also see Table 5

(67 g 05 | ssms [pemasglsose | 1712 | s [

20557 | 3175 |

{E9)
)
Losses e.g. evaporation (negative values) (Table 5)
(ijn= | 9263 | 6063 | s | -ve6n | -gmea | 906 | -ensa | -eesn | eesa | ween | sesa [ e | Ty
Water heating gains (Tabla 5)
(zpn= | 13552 | 13336 | 12887 | 12277 | 11881 | 11323 | 10840 | 11456 | 11672 | 1204 | 130.97 | 13037 | 72)
Total internal gains = {BE)m + (67)m + (B8)m + (6%)m + (T0)jm + (T1)m + (F2)m
iTapm= | 61253 | 61527 | 50387 | se0.s7 | 52642 | 4057a [ a77ra | smse | soeo7 | smas | s7se | eoes {73
&. Solar gains:
Salar gains are caloulated using salar i from Table fa and assocated equations o corvert b he appicable orenstion,
Orentation: Access Factor Area Flux a FF Gains
Table 64 m? Table Ga Table 6b Table 6c W)
Southesstogx| o077 | x| e | x| 3smae | x| wr2 | x[ o8 | = mam |
Southesstogx[ 077 | x| 1ms | x[ ea7a | x[ orz | x[ os | = mess T
Southesstog:[ o077 | [ mes | x| sz | x| w2 | x| 08 ] =| 391.07 |
Southeastos:[ 077 | [ mes | x| woase | x| o7z | x| 08 ] =| 4B1.67 |
Southesstogx| o737 | x| mes | x| 13 | x| w7z | x| o0s ] =| 575 |
Southesstoge[ 77 | x| s | x| tsm4 | x| oere | x[  os | = s\as |
Southesstos=[ 77 | x| 1es | x [ tzme | x[ ore | «[ os | = sum |
Southesstoge[ 077 | x[ 188 | x[ mwsm | x[ o7 | x[ o8 | = #mazm |
Strama FSAP 2008 Version: 1.5.0.73 (SAP 9.60) - hipdwaw,stoma.com Page 4 of &
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x 072 x 08 = 432 37 |1TT!

os ] -[Cms Jm

[ o | x[ o8 ]-[_ zem Jm

: [ os J-[ e Jm

Soutmestose[ _orr |« [ _zmz ) «[ smas | [ e J+[ os ]-[ 3ss ]
- - o |- wm Jm
o |- s Jm

e Y e N

Souttwestoga[ o077 | x| ziaz | x [ 113m [ omz |« 08 = [ es5am |
Souttwesingx| o7y | x| w2 | x| wmswe | [ were | x| 0m | =[] osser |mw
Souttwestosx|  o77 | x| zaz | x| wizre | [ ere | x| o | =] osoma  |mwm
Souttwestosx| 077 | x| zaz | x| wesas | [ ere | x| 0 | =] asaor  |mm
Souttwestosx| 077 | x| maz | x| ees | [ ere | x| e | =] veais |
Souttwestosx| 077 | x| zaz | x| e | [ ere | x| 0 | =] swes |
Souttwestogx| 077 | x| zaz | x| ssms | [ ere | x| 0 | =] ams |
Souttwesigx| o7 | x| a2 | x| mes | | err | x| o8 | =| maas |
| Sum{Tapm . {

(B3 110184 32| 14 1215.54
T = — intern = (73)m + (83)m
84 pa.74 | 1440, B 06] 12 0511 15 {84)
T dluril i i s (B5)
u ins for area, hi, T 1

Jan | Feb | Mar | Apr | May| Jun | Jul | Aug | Sep Mov | Dec
@Epn=| 083 | 083 | 069 | 054 | 038 | 026 | 047 | 048 | 033 | 057 | 086 | 004 {B6)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
@hn=| 205 | 2077 | mee | me | 21 | 2 | ;| ;| 2 | onee | 2078 | 2048 | {B7)
Temperature during heating periods in rest of dwelling from Table 8, Th2 [*C)
@gjn= | 2002 | 2003 | 2009 | 2005 | 2007 | 2008 | 2008 | 2008 | 2008 | 2005 | 2004 [ 2008 | (B}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
@apn=| 08z | o8 | oes | o5 | 035 | 023 | 013 | 014 | 028 | 0s2 | om3 | 0ms | (B3)

Mean intarnal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table Sc)
cgmm-l 184 |193&|19.m[mm [zﬂ.n'.r [m.m [mm|mm|m]m]mﬂ]1an {50}

LA = Living area & {4) = 0.37 |191:|

Maan intarmal temperature (for the whole dwelling) = LA = T1 + (1 —fLA) = T2

mpm-l 19081 | 213 | M3 [ 20,38 [ 2041 [ M0.42 [ 0.42 | n.42 | 20.41 ] 0,38 ] 20013 ] a7 ] (=2)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
{oapn=| 1981 | 2013 | 203 | 2088 | 2041 [ 2042 | 2042 | 2042 | 2041 | 2038 | 2003 | 107w (23)

Set Ti to the mean internal temperature obtained at step 11 of Table 3b, so that Ti,m={7&)m and re-calculate
the utilisation factor for gains wsing Table 9a

[ Jan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep| Oct | Mov | Dec |

Stroma FEAP 2000 Version: 1.5.0.73 (SAP 9.60) - hfipcfeesw. siroma oem Page 5 of &
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Utilisation factor for gains, hm:

[94:m-|n.91|n.s-|n.aﬁ|[151|naﬁ|n_24|n.15|n.15|n.a|n_54|n33|nm| (84)
Usaful gains, hmGm , W = (34 )m x (84)m

{85)m= ﬁ1n51|11m.u|11mm| m:sa| T23.09 | 47927 | IRT.38 | m?:39| 51029 | Tod.51 | 966.01 |5u.25 | {25)
Monthly average external temperature from Table 8
m:m-|4.5||s|s.a|a.?|11.:r|14.s|1s.9|13.9|1u|1n.s|?|u| (56)
Heat loss rate for mean intemal temperature, Lm , W =[(38)m x [(93)m— (96)m ]

mpm-|13mm|1:!1g.m|11nm| Bm.??| 72473 | 479:35| 2874 | I6B7.4 | 510.73 | mzm|112955|1999.ns| (57)
Space heating requirement for each month, KWhimonth = 0.024 x [(37)m — (85)m] x (41)m

cgapn-lzmrmlnlaz.m [oes [ 122 | o [ o [ o [ o [ i0as[1775] 26008

Tokal per year (KWhiyear) = Sum([98jae . = B0E.ET L]

Space heating requirement in KWhim3fyaar [ e e

9b. Energy requirements — Community haating scheme

This part is used for space heating, space cooling or water haating providad by a community schama.
Fraction of space heat from sacondary/supplementary heating (Table 11) '0° if none

Fraction of space heat from community system 1 —(301) =

The communily scheme may abdain heaf from ssvers) sowrces. The procedurs aliows for

Fraction of total space heat from community heat source 3
Factor for controd and charging method (Table 4c(3)) for community heating systam
Diistribution loss factor (Table 12¢) for community heating system

Space heating

Annual space heating requirement

Space heat from Community CHP (38) x {304a) x (I05) x (I08) =
Space heat from heat source 2 (98] x (304k) x (I05) x (I06) =
Space heat from heat source 3 [28)x (304e) x (I05) x (I06) =

Efficiency of secondary/supplemeantary heating system in % (from Table 4a or Appendix E)
Space heating requirement from secondary/supplementary system {28) x {301} x 100 + (30E) =

Water heating
Annual water heating requirement

If DHW from community schame:
Water heat from Community CHP {B4) x {303a) x (I05) x (I08) =

Water heat from heat source 2 (64) x (3034} x (I05) x (I06) =
Water heat from heat source 3 {B4) x {303c) x {305) x (06} =

Stroma FSAP 20089 Versan: 1.5.073 (SAP 8.50) - hp:lssw stoma com Page & of &
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Electricity used for heat distribution Q01 * [(307a)...(307e) + (310a).._(310e} = 1313].
Cooling System Energy Efficiency Ratio Eﬂ“‘*}
Space cooling (if thers is a fixed cooling systam, if not anter 0) = {107} + (314) = III“"S]'
Electricity for pumps and fans within dwelling {Table 4f):

mechanical ventilation - balanced, extract or positive input from outside 1asoa:
warm air heating system fans IIIqm;
purnp for solar water heating |I|13309:
Total slectricity for the above, KWhiyear =(330a) + (3308) + (330g) = [z e
Enargy for lighting (calculated in Appendix L) 13!2}
Electricity generated by PVs (Appendix M) (negative quantity) [ ez e
Electricity generated by wind turbine (Appandix M) (negative quantity) |I|13341

10b. Fuel costs — Community heating schemea

Fuel Fuel Price Fuel Cost
kWhifyear (Table 12) £fyear
Space heating from CHP (3072} x

Pumps and fa

Enargy for lighting (332)
Additional standing charges (Table 12)
Energy saving/generation technalogies
ltem 1
Total energy cost = (340a)..[342e) * (345)..(354) = (355}
11b. SAP rating - Community heating schemea
Energy cost deflator (Tabla 12) [ oar iase
Eneargy cost factor (ECF) [(355) = (3SE]] + [(4) = 45.0] = I
SAP rating (section12) (358)
12b. CO2 Emissions — Community heating schamea
Electrical afficiency of CHP unit (361}
Heat efficiancy of CHP unit EEE
Energy Emission factor Emissions
kWhiyear kg COZkWh kg CO2/year
Space heating from CHP) (307} = 100 + (362) = [ 3oz | *= | 0z | [ 78a w3y
Strama FSAP 2008 Version: 1.5.0.73 [SAP 9.90) - hplwww sioma.com Pags Tof &

140626-2601-1- EN Statement-DV 47 Issue: 02 June 2014



SWpItd

consulting engineers 101 Camley Street, London

SAP WorkSheet: New dwelling design stage

less credit emissions for electricity  ={307a) = (361} + (362) = [ osas | = [ os3 | [ =815 |
Water heated by CHP (310a) = 100 + (362) = [ tom73s | = | oz | EEE
less credit emissions for electricity  ={310a) = (361) + (362) = [ =zmogz | = [ os3 | [ -1533n  |sse)
Efficiency of heat source 2 (%) I thereis CHP wsing bes fusls repest (363)to (366) forthe second fuel [~ 300367
Efficiency of heat source 3 (%) [ or e

Efficiency of heat source 4 (%) |I|13m|;
Efficiency of heat source 5 (%) |I|qam;

0?2 assodiated with heat source 2 [07bje3i0b) x 100+ 3670} [ opa | = [ est  |mem)
C0Z associated with heat source 3 [0TcHE0cAx 100+ (367 s [ o0z | = [ azaaz  |mE®
Electrical enargy for heat distribution [i313) [ es2 ] = [ w3 e
Tatal COZ associated with community systems [363)._.{366) + (368)._{372) = [ smam o
CO2 associated with space heating (secondary) (309) x | 0 | = « Jiaray
COZ associated with water from immersion heater or instantaneous heater 2= [ oz | = | o |z
Tatal COZ associated with space and water heating [373) + (374} + (375) = 13?&}

C02 associated with electricity for pumps and fans within dwelli = 052
' d g/gene = 4 i

13b. Primary Energy — Community heating schemea

Electrical efficiency of CHP unit [ 2687 i1}
Heat efficiency of CHP unit 13&2}

Energy Primary P.Energy

kWhiyear factor kWhiyear
Space heating from CHP) (3072) = 100 + (362) = [[(osso2 | = [ 1o | [ sossa  |asm
less credit emissions for electricity  —{307a) = {361) + (362) = [(isaa | = [ 2e2 | EELED
Water heated by CHP {3102} = 100 + (362) = [ woavae | = | 1me | [ 11oo1a |mes)
less credit emissions for alectricity  ={3102) = (361} + (362) = [[(mmey | * [ 2m: | [ -see71  |iaee)
Efficiency of heat source 2 (%) If there is CHP using bao fuels repeat (383) to (366) far the second fusl qam::
Efficiency of heat sourca 3 (%) [ o7 Juoerg
Energy associated with heat source 2 [[307E}{3106)] x 100 + {3678 x | 116 ] = | 306,52 |1BBB}
Enargy associated with heat source 3 [(307e)+{310cH = 100 + [36Tc) = | 102 ] = | 1886.1 |1339}
Electrical energy for heat distribution [i313) = | | = | mesa e
Total Enargy associated with community systams [363)._. (W66} + (I68)._{372) = 1373}

if it is megative set (373) to zero (unless specified ctherwise, see CT in Appendix C) qm}
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Energy associated with space heating (secondary) [309) x [ [i] | =] [} |a7ay
Energy associated with water from immersion heater or instantanecus heateraizis [ 102 | = | o |7s)
Tatal Energy associated with space and water heating (373) + (374} + (375) = [ 2az3a3  |iame)
Energy associated with space cooling 315y = [ 22 | = | [ |y
Energy associated with slactricity for pumps and fans within dwelling Mg | 2me | = [ ssase  |aTe)
Energy associated with alactricity for Eghting (332)) x [ 2e2 | = | a3z |iovm
Tt <001+ [mm o
Total Primary Energy, kWhiyear sum of (378)...(362) = (383}

DRAFT
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User Details:
Assessor Mame: Stroma Mumber:
Software Name: Stroma FSAP 2009 Software Version: Version: 1.5.0.73
Property Address: UNIT C404 _2B4P
Addrass :
1. Owerall dwelling dimansions:
Area(m?) Awe Height(m) Volume(m?)

Ground floor | B15 |{1a.'| x | 28 |12-h.'| = 1&'?
Tatal floor area TFA = (1ap{1bH{1ck{1d+{1a)+.{1n) {4;
Dwelling volums [3a)+{3E)H{3c)* {3} (3. (3n) = m

2. Ventilation rate:

main Secondary other total m* per hour
heati heati

Mumber of chimneys | o |*| 0 oe | T [ | =40 =

Mumber of open flues | o |*| 0 |"| 0 |'| [ |:m-

Mumber of intermittent fans
Mumber of passive vents

= firas
) .. -
: ar proceed
he (ns)
ation: 0.25 for steal or timber framea or for masonry cons

i both types of wall are present, ues the value panding o e greater wall area jafter

deducting arsas of apenings); if equal user 0.35
If suspended wooden floar, enter 0.2 (unsealed) or 0.1 (sealed), else entar O a (12)
If no draught lobby, enter 0.05, elsa anter 0 [i] (13)
Percantage of windows and doors draught stripped o [14)
Windew infiltration 0.25- [0.2 x (14) + 100] = o (1)
Infillration rate (8)+ (109 = (11} + (12} + (13) + (15) = 1] (16)
Air permeability value, g50, expressed in cubic metres per hour per square metra of envelope area 5 17y
If based on air parmeability value, then (18) = [{17) + 201+{8). atherwise (18) = (16} 0.25 {18)
Air permusability value applies i 2 pressurisation test has besn dane or 8 degres air permeabilky is being used
Number of sides on which shaltered 2 (18
Shalter factor (20)= 1~ 0075 = (19)] = 0.85 {20y
Infiltration rate incorporating shelter factor (21} = (18) x {20 = 121:
Infiltration rate maodified for manthly wind speed

[ Jan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep| Oct | Nov | Dec |
Monthly average wind speed from Table 7
;zz:m-|s;,|m|m|a_5|4_1|35|3_1|3J|u|45|u|5.1|
Wind Factor (22a)m = (22)m + 4
[22a)11-|136|1_ﬂ'|1_ﬂ'|1.12|1.l]2|ll5&|n£2|u32|1.l]5|1.12|1_2|11'||'|
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Adjusted infilration rate (allowing for shelter and wind speed) = (21a) x (22a)m

oz | o27 | ozF | o4 | oz | o n_2|u_2|n_22|n_24|ﬂm|n1r|
ral

If mechanical ventilation: 123..-}
If eahaust sir heat pumg Lsing Appendix N, (23] = (23a) = Frv (equation [NS)) , alhersise (236) = (23a) [ o5 Jow
If batanced with heat recovery: efficiency in % allowing for in-use factor (fom Table 4h) = 123,,
a) If balanced mechanical ventilation with haat recovery (MVHR) (24a)m = (22b)m + (23b) = [1 — (23c) + 100]
[zaym|n4|um|um|um|m|mz|n_11|n_11|n:34|nm|ﬂm|nm| (24a)
b} If balanced mechanical ventilation without heat recovary (MV) (24b)m = (22b)m + (23b)
mhjm-|n|n|n[n[u[n[n|n|n]n]n]n] {24k}

£} If whole house extract ventilation or positive input ventilation from cutside
i (22b)m < 0.5 = (23b]), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 = (23b)
:24:p-|n|n|n[n[u[n[n|n|n]n]n]n] {24¢)
d) If natural ventiation or whole house positive input ventilation from loft
i (22b)m = 1, then (24d)m = (22h)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

pawd 0 [ o [ o [ o [ o[ o[ o] o] o] o] o] o] {244)

Effecive air change rate - enter (24a) or (24b) or {24c) or (24d) in box (25)

1 02
WallsTyped | 42 | [ o | [ 42 [x[ 02 | =] os | | | | Jiz=
Tatal area of elements, m? i31)
Party wall [ sos |« o [=[ o | | | | Jr2)
Party floor | | | J(s2a)
Party ceiing | | | e
* lor windows and roof windows, use effective window Usvalue cakulated using formuls U 1Uvaue) +0.04] as given in paragraph 3.2

** include the arsas on boff sides of nlermal walls and parfifions

Fabric heat loss, Wik = S (A x U) [26)...(30) + (32) = 13&:
Heat capacity Cm = S{A xk ) ({28)._.{30) * [32) + (32a)...[32=) = 134':
Thermal mass parameter (TMP = Cm + TFA) in kJ/mK Indicative Valse: Medium III‘E’

For design asssssmenis whene the defals of the consirucfion ane nol known precissily the indicatie values of TMP i Table 1F
can be used instaad of a dedaillad calculation.

Thermal bridges - 5 (L x ¥) calculated using Appendix K 13&:
if details of ihermal bridging are rot known (36) = 0,15 x (31)
Tatal fabric heat loss (33) + (38} = [ ser  Jan
Ventilation heat loss calculated maonthiy [38)m = 0.33 = (25)m x {5}

Jan | Feb | Mar| Apr | May| Jun | Jul | Bug| Sep| Oct | Mov | Dec
{38pn= | 3045 | 2025 | 2025 | 2685 | 2525 | 2445 | 2065 | 2065 | 2565 | 2685 | 2805 | 2025 {38)
Heat transfer coafficient, WK (35)mi = (37) # (3B)m
tmm—lm'mzzlm.zz[um [aa.zz [u.-u [mm|mm|m]m]m]ﬁm
Stroma FSAP 2008 Version: 1.5.0.73 (SAP 5.50) - hap:ffwww.s¥oma.com Average = Sum(3%)_.M12= | B4BRage 3 JIW)
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Heat loss parameter (HLP), WInFK (40)m = (3%)m + {4
{4ﬂ:|11-|1m|1.0?|1.0?|1.04|1.ﬂ2|1.ﬂ1|'I|1|1.ﬂs|1.ﬂ4|1m|1ﬂ?

Awerage = Sum{4 0} M 2= 1.04 Jiem
Number of days in month (Table 1a)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Mov | Dec
{pn=| 31 b Y 0 EY a0 B3 EY a0 EY 30 3 {41)

Assumed occupancy, N 42)
HTFA =138 N=1+ 178 x [1 - exp(-0.000348 x (TFA -13.9)2)] + 0.0013 x (TFA -13.8
FTFAE139, N=1
Annual average hot water usage in litres per day Vd,average = (25 x M) + 36 {43)
Raduce the anmual sverage hol water usage by 5% if the dweiling is designed o achieve a waler ue tangel o
not mone that 125 lires per person per day (all waler use, bot and cold)

[ tan | Feb | mar [ Apc | may| sun | sui | Aug[ Sep| oct | mov[ Dec]
Hol water usage in liines per day for each manth ¥d,m = facior from Table Tc x (43)

(adpn= | 10260 | s8og | o522 | 9149 | 87.75 | s4ce | 840z | 6775 | 9148 | es22 | smse | 10ees
Toksl = 5 i =

Enargy lost from water storage, kWhivear [AT)x (48) = {4a)
If manufacturer's dedared cylinder loss facior is not known:
Cylinder valume (litras) including any solar storage within same 110 {50)

I commumity feating and no fank i dweling, enler 170 Rres in box (50§
Oifranwize & no siored hal waler {this includes instantansous combi boiers) enler T in boor (500

Hat water starage loss factor from Table 2 (kWhilitralday) (51)
Volume factor from Table 2a 1.03 {52)
Temperature factor from Table 2b 0E {53)
Energy lost from water storaga, kKiWhiyear {{50) x (51} x (52) x (53) = 103 {54)
Enter (43) or (54) in (55) 1.03 {55)
Water storage loss calculated for each manth {58 )m = {55) = [41)m

tﬁﬂhnl 3201 I o I 52,01 l 0,08 l 3201 | soma | 3zt | s2o1 | sose ] 2m | 3oes ] az2m (56)
If eylinder contains dedicated sakar siorge, (57)m = (56)m x [[50) = (H11]] + (50), slse (57)m = [56)m where (H11) is fom Azpendo: H

tsnm-l 3201 | 887 | 2.0 [ 0,58 [m.m [m.m [&m | 21 | 3058 ] 32 ] 30,98 ] a2 ] {57)
Primary circuit loss (annual) from Table 3 i58)

Primary circuit loss calculated for each manth (58)m = (58) + 385 = (41)m
{modified by factor from Table H5 if there is solar water heating and a cylinder tharmastat)

tsap-lm'zrﬁzlm.m[mm[m.m[m.m[m.s&|m.5a|29.5a]3u53]29.59]3usa] (53)
Combi loss calculated for each month (61)m = (B0) + 365 = (41)m

:a-1;nm-|n|n|n[n[n[n[n|n|n]n]u]u] {E1)
Stroma FSAP 20089 Versan: 1.5.073 (SAP 8.50) - hp:lssw stoma com Fage 3 of B

140626-2601-1- EN Statement-DV 52 Issue: 02 June 2014



SWpiid

consulting engineers 101 Camley Street, London

DER WorkSheet: New dwelling design stage

Tatal heat required for water heating calculated for each month (B2)m = 0.85 = (45)m + (4B)m + (57)m + (58)m + (61)m

:azh-|21u¢| 19004 | 20036 | 1nmaa| 17784 | 1m.nz| 154.75 | 1&5:34| 167 58 | 1873 | 186.71 |21u.42 | (E2)

Salar DHW input calcubated Lsing Appendix G or Appendix H {negative quantity) (erter 0° i no sokar consribution i water heating)

{add additional lines if FGHRS andlor WWHRS applies, sea Appendix G)

@me[o [ o [ s [ oo [o]o[o]o]o[o]c] e

Cutput from water heater

:aqpn-|215_z4| 190004 | 0036 | 1au.ﬂa| 17784 | 1m.nz| 154.75 | 1&5:34| 16758 | 1673 | 106.71 |21u.¢2
Ot from water heater (annuall s 2208.28 |1E‘-ﬂl:I

Heat gains from water heating, KWhimanth 0.25 x [0.85 = (45)m + (61)m] + 0.8 x [[46)m + (57)m + (53)m ]

esjn= | 10083 | masz | osee | s8e | ase | sise [ 071 [ eszs | saps [ ense [ oazz [ sam | {E5)

include (57 jm in calculation of (85)m only if cylinder is in the dwelling or hot water is from community heating
5. Internal gains (see Table 5 and 5a):
Matabalic gains (Table 5], Walts
Jan | Feb | Mar | Apr May | Jun | Jul Aug | Sep | Oct | MNov | Dec
(BEjm= | 124.54 | 124.54 | 12454 | 12454 | 12454 | 12454 | 12454 | 12454 | 12454 | 12454 | 12454 | 12454 {E5)

Lighting gains (calculated in Appendix L, equation L9 or L9a). alsa see Table 5
(BT g E2 | 14.33 0 52

Losses e.g. evaporation (negative values) (Tabla 5)

(ijn= | 9263 | 6063 | s | -ve6n | -gmea | 906 | -ensa | -eesn | eesa | ween | sesa [ e | Ty
Water heating gains (Table 5)
(zpn= | 13552 | 13336 | 12887 | 12277 | 11881 | 11323 | 10840 | 11456 | 11672 | 1204 | 130.97 | 13037 | 72)
Total internal gains = {BE)m + (67)m + (B8)m + (6%)m + (T0)jm + (T1)m + (F2)m
(Tapn= | 43827 | 4362 | 4226 | 40083 | 37828 | 35675 | %4274 | 34872 | 95008 | 38218 | 40769 | 426ES 73
6. Solar gains:
Salar gains are caloubated using solar Aux from Table Ga and associated squations io convert i e applicable orenttion.
Orentation: Access Factor Area Flux a FF Gains

Tabla 6d m? Table Ga Table Gb Table 6c W)
Southesstogx| o077 | x| e | x| 3smae | x| wr2 | x[ o8 | = mam |
Southesstogx[ 077 | x| 1ms | x[ ea7a | x[ orz | x[ os | = mess T
Southesstog:[ o077 | [ mes | x| sz | x| w2 | x| 08 ] =| 391.07 |
Southeastos:[ 077 | [ mes | x| woase | x| o7z | x| 08 ] =| 4B1.67 |
Southesstogx| o737 | x| mes | x| 13 | x| w7z | x| o0s ] =| 575 |
Southesstoge[ 77 | x| s | x| tsm4 | x| oere | x[  os | = s\as |
Southeastog|  o77 | =] mes | x| w2y | x| omr | x| 0B | =1 524 05 Jim
Southesstoge[ 077 | x[ 188 | x[ mwsm | x[ o7 | x[ o8 | = #mazm |
Strama FEAP 2008 Version: .5.0.73 (SAP 8.50) - hip:fesw stoma com Fage d of B
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Southeastos| o7 | x| 1es | x| ses | x| er2z |« o8 |=[ 2w |
Souesstosx[ o Jx[_mes |« [ 7238 ]« e Jx[ o8 ]-[ mss ]
Souheastosx[ o x [ ites |« [ aam ][ o ][ o8 ] -[ 2am ]
Southeastosx[ orr | x [ ute | x[ wes Jx[ e Jx[ o8 ] -[ sz ]
Soutmestoox[ o | x[za ] <[ wm ] [om Jx[ s ]-[_wen_Jm
Soutwestoox o7 ] «[_me ][ mr | [om |<[_os | -[_swm Jm
Soutwestyox o7 ] «[_mwe Jx[ sz | [om |r[ o8 |-[ _mem Jm
Soutwestvox o7 ] «[_mwe ][ mee | [om |r[_os |-[ _emm Jm

Southwestngx[  p77 | x [ 211z | x [ 11aae [ orz | =x[ o8 | =[ ossas |ow
Souttwesingx| o7y | x| w2 | x| wmswe | [ were | x| 0m | =[] osser |mw
Souttwestosx|  o77 | x| zaz | x| wizre | [ ere | x| o | =] osoma  |mwm
Souttwestosx| 077 | x| zaz | x| wesas | [ ere | x| 0 | =] asaor  |mm
Souttwestosx| 077 | x| maz | x| ees | [ ere | x| e | =] veais |
Souttwestosx| 077 | x| zaz | x| e | [ ere | x| 0 | =] swes |
Souttwestogx| 077 | x| zaz | x| ssms | [ ere | x| 0 | =] ams |
Souttwesigx| o7 | x| a2 | x| mes | | err | x| o8 | =| maas |
| Sum{Tapm . {

(B3 110184 3z[ 14 1215.54
T = — intern = (73)m + (83)m ,
84 48 | 1270, 54 o7] 181 5531 2 {84)
T dluril i i s (B5)
u ns for living area, b, T )

Jan | Feb | Mar | Apr | May| Jun | Jul | Aug | Sep Mov | Dec
(@Gpn=| 086 | 0BE | 074 | 058 | 041 | 036 | 018 | 019 | 035 | o0&’ | 081 | 07 {B6)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
@@= | 2034 | 2067 | w88 | 2er | 2 | 2 | ;| ;| 2 | 2nse | 20es | 20 | {B7)
Temperature during heating periods in rest of dwelling from Table 8, Th2 [*C)
@gjn= | 2002 | 2003 | 2009 | 2005 | 2007 | 2008 | 2008 | 2008 | 2008 | 2005 | 2004 [ 2008 | (B}
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
@apn=| 085 | 085 | o071 | 054 | 037 | 024 | 014 | 045 | 031 | ose | oss | 0ss | (B3)

Mean intarnal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table Sc)
cgmm-l 18018 | 1964 | 188 [ 0.0 liﬂ.[:ﬂ [m.m [mm | 008 | 2006 ] M0 ] 10,63 ] 16,16 {50}

LA = Living area & {4) = 0.37 |191:|

Maan intarmal temperature (for the whole dwelling) = LA = T1 + (1 —fLA) = T2

mm-l-lg.m'mmlm.za[mm [m.-u [m.-u [mﬂ|m42|m41]m3?]2[m1 ] 19.5&] (=2)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
io3pn=| 1961 | 2000 | 228 | 2087 | 2041 | 2042 | 2042 | 2042 | 2040 | 2097 | 2000 | 1osm (23)

8. Space heating requirament

Set Ti to the mean internal temperature obtained at step 11 of Table 3b, so that Ti,m={7&)m and re-calculate
the utilisation factor for gains wsing Table 9a

[ Jan | Feb | Mar | Apr | May| Jun | Jul | Aug| Sep| Oct | Mov | Dec |

Stroma FEAP 2000 Version: 1.5.0.73 (SAP 9.60) - hfipcfeesw. siroma oem Page S of B
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Utilisation factor for gains, hm:

mp-|n.gs|m-|un|uss|m|n_zﬁ|n.1ﬁ|n.1?|n:n|nm|nm|nm| (84)
Usaful gains, hmGm , W = (34 )m x (84)m

{85)m= Fm.m| 1085.6 | 10908 | 7041 | T22 34 | 47916 | IRT.38 | m:ss| 510 |7mn4 | BE3.54 |ﬂ11.‘|-l | {25)
Monthly average external temperature from Table 8
m:m-|4.5||s|s.a|a.?|11.:r|14.s|1s.9|13.9|1u|1n.s|?|u| (56)
Heat loss rate for mean intenal temperature, Lm . W =[(39)m x [(83)m— (96)m ]

mpm-|1m.1:!|1:!1n.zl|11?a.n| msa| T24.64 | 479:34| 2874 | I6B7.4 | 510.7 |ar|1.4?| 11184 |1231_1?| (57)
Space heating requirement for each month, KWhimonth = 0.024 x [(37)m — (85)m] x (41)m

cgapn-lmfﬁu.gﬁl g7z [ [ a7 [ o | o | o | o [ oiees |ieass] 3aar

Tokal per year (KWhiyear) = Sum([98jae . = 110278 L]

Space heating requirement in KWhim3fyaar [ ass Jew

9b. Energy requirements — Community haating scheme

This part is used for space heating, space cooling or water haating providad by a community schama.
Fraction of space heat from sacondary/supplementary heating (Table 11) '0° if none

Fraction of space heat from community system 1 —(301) =

The communily scheme may abdain heaf from ssvers) sowrces. The procedurs aliows for

Fraction of total space heat from community heat source 3
Factor for controd and charging method (Table 4c(3)) for community heating systam
Diistribution loss factor (Table 12¢) for community heating system

Space heating

Annual space heating requirement

Space heat from Community CHP (38) x {304a) x (I05) x (I08) =
Space heat from heat source 2 (98] x (304k) x (I05) x (I06) =
Space heat from heat source 3 [28)x (304e) x (I05) x (I06) =

Efficiency of secondary/supplemeantary heating system in % (from Table 4a or Appendix E)
Space heating requirement from secondary/supplementary system {28) x {301} x 100 + (30E) =

Water heating
Annual water heating requirement

If DHW from community schame:
Water heat from Community CHP {B4) x {303a) x (I05) x (I08) =

Water heat from heat source 2 (64) x (3034} x (I05) x (I06) =
Water heat from heat source 3 {B4) x {303c) x {305) x (06} =

Stroma FSAP 20089 Versan: 1.5.073 (SAP 8.50) - hp:lssw stoma com Page & of B
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Electricity used for heat distribution 0.01 * [{307a)..(30Te) + (310a).. (310e] = (313}

Cooling System Energy Efficiency Ratio (314}

[ ]
Space cooling (if thers is a fixed cooling systam, if not anter 0) = {107} + (314) = |I|qa15;
Electricity for pumps and fans within dwelling {Table 4f):
mechanical ventilation - balanced, extract or positive input from outside 1asoa:
warm air heating system fans
pump for solar watar haating
Total electricity for the above, kWhiyear ={330a) + (3300) + (330g) = (331

[« ]

[ ]

[ sz ]
Enargy for lighting (calculated in Appendix L) =

[« 1]

| F308)

Electricity generatad by PVs (Appendix M) (negative quantity)
Electricity generated by wind turbine (Appendix M) (negative quantity)

12b. CO02 Emissions — Communi
Electrical afficiency of CHP unit

Heat efficiency of CHP unit

Efficiency of haat source 4 (%)
Efficiency of heat source 5 (%)

02 associated with heat source 2 [(307b}e3106)] x 100+ (3670} [ gpa |

COZ associated with heat source 3 [(307c)+{F0cHx 100 + (367c)x [ 02 |

Electrical enargy for heat distribution [(313) x [ osm |

Total CO2 associated with community systems ([3B3)._.{36E) + (IGE). {372}

CO2 associated with space heating (secondary) (309) x | 0 |

C02 associated with water from immersion heater or instantaneous heater  [312)x | 0z ]

Total CO2 associated with space and water heating (AT3) + (3T4) + (375) = 13?&}
COZ associated with electricity for pumps and fans within dwelling (3313 [ os2 | = [ weis |ame
COZ associated with electricity for lighting {3321} = [ os2 | = [ 8115 |ar
Energy saving/generation technologies (333) to (334) as applicable

tom 1 « 001+ [ mmor o
Total CO2, kglyear sumn of (376)...(362) = [ ea7az iy
Strama FSAP 2008 Version: 1.5.0.73 [SAP 9.00) - hip: e, siroma com Page 7 of 8
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Dwelling CO2 Emission Rate (383 + (4)= [rm e
El rating (section 14) [ s3zs o)

DRAFT

Stroma FSAP 20089 Versan: 1.5.073 (SAP 8.50) - hp:lssw stoma com Page @ of B
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Assessor and House Details

Assessor Name: Assessor Number:
Property Address:
kg/m?/year
TER 15.41
DER 7.82

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 Levels1-5

Yo kg/m?lyear
DER from SAP 2009 DER Worksheet 7.82 (zc1)
TER 15.41
Residual CO2 emissions offset from biofuel CHP 0 (ZC5)
€02 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 7.82
% improvement DER/TER 49.3

Ene 2 - Fabric energy Efficiency

Fabric energy Efficiency: 34.03
Credits awarded for Ene 2 = 8.3

Ene 7 - Low or Zero Carbon (LZC) Technologies

Reduction in CO2 Emissions

% kg/m?lyear
Standard Case CO2 emissions 32.99
Standard DER 14.68
Actual Case CO2 emissions 26.13
Actual DER 7.82
Reduction in CO2 emissions 20.79

Credits awarded for Ene 7= 2
Technakogies sigile ko cantribube to adieving the requirements of this issue mist produce enengy Trom renewable sources and mest 3ll other ancillary requirements a3 defined by Directive 2009/28/EC of the
Eurtpean Parliament and of the Councll of 23 Agril 2009 an the promotion of the use of energy from sources and and repesling Directives 2000/77/EC and 2003/30/EC.

This Talbtwing rquirsnents sl ake be mal:

+ Whene not provided by secredited extermal renewables there must be & dired suaply of energy produced to the dwallng urder swsssement.

» Where covered by the Microgeneration Certification Scheme (MICS), technalogies under SIkWe or J00KWt must be estified.

+ Combined Heat and Power (CHP) schemes above SDRWe must be certified under the CHPQA standard.

» Al technologies must be sccounted for by SAP.

CHP sehemes Toelled by mains gas are ehgible to contribute bo perfarmance againgt this isue. Whers thess schemes are above SORWe they must be certifiee under the CHAGI.
It s the respensibly of the Accredined OCDEA ard Code Assesser 1o ensure sl technelagies use in the caltulation are appropriate befere awarding credits.

Stroma FSAP 2000 Version: 1.5.0.73 (SAP 9.90) - Hittp:/www_siroma_eom Page 1o 1
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Block Compliance WorkSheet: Block A

Usar Details
Assessor Name: Stroma Mumber:
Software Name: Stroma FSAP Software Version: Version: 1.5.0.73
Calculation Details
Dwelling DER TER TFA
UNIT ADO1_3BEF 10.38 19.2 B7.1
UNIT ADOZ_ZB4P 9.59 18.15 734
UNIT ADO3_ZB3F 118 1928 69.3
UNIT A101_4B5P 7.58 1497 BEG
UNIT A102_3B5F 9.54 1525 BE.4
UNIT A103_2B4P 9.55 1522 727
UNIT A104_2ZB4P 743 15.08 734
UNIT ASD1_2ZB4P 9.48 158 80T
UNIT A502_3B5F &.08 153 BE.8

Total Floor Area 69640
Average TER 16.35
Average DER 9.21
Compliance Pass
% Improvement 4367
Sarama FEAP 2000 Version: 1.5.0.73 (SAP 3.00) « hiip:lsesw stoma com Page 10f1

140626-2601-1- EN Statement-DV 60 Issue: 02 June 2014



SWPItd

consulting engineers

Block Compliance WorkSheet: Block B

101 Camley Street, London

Usar Details
Assessor Name: Stroma Mumber:
Software Name: Stroma FSAP Software Version: Version: 1.5.0.73
Calculation Details
Dwelling DER TER TFA
UNIT BOO01_ZB4P 115 18.31 727
UNIT BO0Z_ZB4P 11.18 18.09 72
UNIT BDO3_S 13.19 2416 389
UNIT B1-B32_182P 864 1783 547
UMNIT B102_2B4P T2 14 65 TB.4
UNIT B103_2B3P 818 14.98 72
UMIT B105_S 10.39 20.84 389
UMNIT B106_1B2P 8.48 18.33 527
UMNIT B107_1B2P 796 15.87 56.5
UNIT BE0S_ZB3FP 9.25 16.47 B2.6
UMNIT BE07_3B5FP BE 15.06 B9.6
UMNIT BBO1_3B5P 8.74 14 .85 BE
UMNIT BBOZ_3B5P 815 15.53 BE
UMIT B1101_4B6P 10.12 15.09 265.3
. CacdaonSvomary
Total Floor Area 1126.30
Average TER 16.38
Average DER 2.39
Compliance Pass
% Improvement 42 6T
Strama FSAP 2009 Version: 1.5.0.73 (SAP 9.90) - hipMwww.sroma.com Page 10f1
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Block Compliance WorkSheet: Block C

Usar Details
Assessor Name: Stroma Mumber:
Software Name: Stroma FSAP Software Version: Version: 1.5.0.73
Calculation Details

Dwelling DER TER TFA
UNIT C101_3B5F 852 14.5 239
UNIT C102_2B4F 775 15.54 813
UNIT C103_3B5F 741 13.89 87
UNIT C104_2B4F 707 1441 B25
UNIT C105_1B2F 9.35 18.48 49.8
UNIT C106_2B4F TE3 1517 80
UNIT C403_3B5F 815 1524 87
UNIT C404_2B4F 782 15.41 B15
UNIT CT01_3B5F &89 15.4 239
UNIT CT02_2B4F 241 16.63 B0.3
UNIT CB01_3B5F 11 17.71 239
UNIT CBO2 ZB4P 10.31 18.92 B0.3

Total Floor Area 851,40
Average TER 15.84
Average DER 852
Compliance Pass
% Improvemeant 46.21
Sarama FEAP 2000 Version: 1.5.0.73 (SAP 3.00) « hiip:lsesw stoma com Page 10f1
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BRUKL Output Document HM Government

Compliance with England and Wales Building Regulations Part L 2010

Project name Shell and Core

Lower Ground Floor Units As designed

Date: Thu Jun 19 21:32:45 2014

Administrative information

Building Details Owner Details
Address: London, Nama:
Telaphons number;
Certification tool Address:
Calculation engine: SEEM
Calculation engine version: +4.1.d.0 Certifier details

Mame; Darryl Wandill
Telephone number;
Address:

Interface to calculation engine: DesgnBudder SEEM
Interface to calculation engine version: »3.0.0

BRUKL compliance check verslon: wi.1.d.0

Criterion 1: The calculated CO, emission rate for the building should not exceed the target

1.1 | CO; emission rate from the notional building, kgCOym® annum 36.2

1.2 | Target CO, emission rate (TER), kgCOu/m* annum 36,2

1.3 | Building G emission rate (BER), kgCOu/m’ annum 19.7

1.4 | Are emissions from the building less than or equal to the target? BER == TER

1.5 | Are as built details the same as used in the BER: calculations? Separate submission

Criterion 2: The performance of the building fabric and the building services should

achieve reasonable overall standards of energy efficiency

2.a Building fabric

Element Usiimi | Ua-caic | Wicate | Surface where the maximum value scours”
Wall** 035 |02 0.2 Lower Ground Floor - Employment use EAST|W 5
Floor 025 |0.11 0,11 Lower Ground Floor - Employment use EAST |5 3
Roof 025 |018 |[0.18 | Lower Ground Floor - Employment use EAST [R_4
Windows***, roof windows, and rooflights | 2.2 1.6 1.6 Lower Ground Floor - Employment use EAST |G 8
Personnel doors 2.2 - - "Mo heat loss personnel doors”

Vahicle access & similar large doars 1.5 - - "Mo heat loss vehicle access doors”

High usage enlrance doors LR - - "Moo heal loss high usage anlrance doors”

Usviwa = Limiling area-weighled avarags U-vakies DY mK])|

Us e = Calculated area-weighled averags Li-eakies W) g = Caloulated maxirmum individual elemert Li-values W e K|

* Thess might be more than ons surface whare the mMasimum U-vakie ocours

™ Aunomate: U-valiss chack by the ool doas not apply 1o curlsin wals whoesa imiting slandard & similar to thal for sindows

*=* Digplay windows snd similar glazing sre axclucad Tram tha Li-vakis chied

M. Masher rool ventilatars (inc. smake wanks | nor gwimming poal basns are modelled or chacked sgainst tha limiting standards by thea tool

Air Permeability Worst acceptable standard | This building
m'[{h.m’} at 50 Pa 10 5
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2.b Building services

The building services parameters listed below are expected to be checked by the BCO against guidance.
Mo automatic checking is performed by the tool.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | NO
Whole building electric power factor achieved by power factor correction =09

1- Heatpump CHPF PV
Heating seasonal efficiency | Cooling nominal efficiency | SFP [Wi{l/s)] HR seasonal efficiency
3.36 - -

Automnatic menitaring & targeting with alarms for out-ef-range values for this HVAC system | YES

1= Project DHW
Heating seasonal efficiency Haot water storage loss factor [kWhilitre per day]
0.7

"Moo zones in project where local mechanical ventilation or exhaust is applicable”

Shell and core configuration

ZLona Assumed shell?
Lower Graund Floor - Emplayrment use EAST YES
General lighting and display lighting
Zone General lighting [W] Display lamps efficacy [Im/W]
Lower Ground Floor - Employment ugERNET S0

Criterion 3: The spaces in the building should have propriate passive control measures

to limit solar gains

Zone Solar gain limit exceeded? (%) Internal blinds used?
Lower Grouwnd Floor - Employment ugsEAST? ) MO

Criterion 4: The performance of the building, as built, should be consistent with the BER

Saparate submission

Criterion 5: The necessary provisions for enabling energy-efficient operation of the

building should be in place

Separate submission
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters

Actual Notional
Area [m7] 4849 484 9 ﬁ;lun A1iAZ RetalliFinancial and Professicnal serdices
Extermal area [m?] 1167.3 1167.3 Wi B "
Weather LOM LOM
Infiltration [m*%hm'@ S50Pa] & 5
Awverage conductance W] 232.77 3BT 04
Average U-valus [W/mK] 0.2 0.
Alpha valua® [%) 1512 11.55

- Facenings of U buidng s aseaps het Warider coslBcenl whooh s dus ' Bl boidgrng

Energy Consumption by End Use [I:Wh.'m?]

Actual Metional
Heating 20.95 703
Coaling 0 1]
Audliary 1.91 1.12
Lighting 1219 61,09
Hot water 2.42 2.03
Equipment* 20.26 19.75
TOTAL 51.28 T1.26
Ersrgry ssed by aguspre] doan el count iowasda e ot for oriculiing sminson
Actual Motional
Fhotovaltale systems 0 1]
Wind turbines o ]
CHP generators 6.2 a
Saolar thermmnal systems 8] a

Energy & CQ, Emissions Summary

‘
i

Actual Indicative Target
Healing + cooling demand [MJim’] 221 .08 28627
Tatal consurnplion [KWhrm’] 81.28 T1.26
Total emissions [kaim] 19.7 36.2
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HVYAC Systems Performance

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJimz MJim2 EWhim2 | kWhim2 | kWhim2 | SSEEF SSEER | SEFF SEER

[3T] Central heating using water: radiators, [H5] Heat pump (electric): ground or water source, [HFT] Electricity, [OFT] Natura
Actual 26.8 167.5 2.4 n 19 316 0 3.36 1]
Notional | 63.1 2332 7 0 1.1 243 i —

Heal dam [MAr2] = Haalirg snergy demand
Coal dem [MimZ] = Cooling ensrgy demard
Heal con [WWhimz] = Healig enengy coirumglion
Coal con [EWhim2] = Cosling enargy consumplian
Agix con [KWhimZ] = Auxiliary anergy conaumplion

Heal S5EFF = Haalirg system seasanal afficiency (for nalicnal buikding, valus dapsands on aclivily glazing class)
Coal S5EER = Gowling systam seasonal enargy afficiency ratic

Heat gan SSEFF = Healing ganarator seasonal afficiancy

Goolgen S5EFR = Cooling gensrator seasenal enargy afficiancy ratin

5T = Syslam typa

HS = Heat saurce

HFT = Healirg fuel type

CFT = Cooling fual typa

Paged of &
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The BCO can give particular attention to items with specifications that are better than typically expected.
Building fabric

Elemant Uiree | Uinin | Surface where the minimum value occurs®

Wall 023 |02 Lower Ground Floor - Employmant wsa EAST_ W 5
Flesar 0.2 011 | Lower Ground Floor - Employment use EAST S 3
Raf 015 | 015 | Lower Grownd Floor - Employment use EAST R 4
Windows, roof windows, and rocflights 1.5 1.6 Lower Ground Floor - Employment use EAST G &
Personnel doors 1.5 - "Mao heat logs personnel doors®

‘Vehicle access & similar large doors 1.5 - "Na heat loss vehicle access doors®

High usage entrance doors 1.5 - "MNo heat loss high usage entrance doors”

Wi = Typical individual edement U-values [AW0TmAK)] Liass = Mirsmum individuad element Uvalues [WHm K|

" Theda ight Be mods than s gurfacs whaia the minirum Ubvalie oocurs

Air Permeability Typical value This building

m¥{h.rm} al 50 Pa 5 5
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APPENDIX H
KINGS CROSS ENERGY CENTRE CORRESPONDENCE

From: Paul Dakin

Sent: 07 February 2014 1215

Ta: Chris Rowe

Ce: Paul Bushall; 'Clare Habbes'; Robert Clarke

Subject: RE: 140128 2601-6 101 Camley Street Mixed Use Development
Dear Chriz

In response to your previous e mail requesting the feasibility of supplying 485kw heat/hat water load from the Kings
Cross energy centre to your site, having discussed this with both our technical tearm and the client | can advise that
we do no t believe this to be a feasible option. The reasons are as you have stated previously that the location of
your site would be difficult to serve due ta the crossing of the canal and the netwark rail and the associated
legal/easement requirements that would need to be secured from the relevant parties.

Best Regards

Paul

From: Chris Rowe

Sent: 28 January 2014 14:05

To: Paul Dakin

Ccz Paul Bushell

SubjEl:t: 140128 2601-6 101 Camley' Street Mieed Use DE'M'El-opl'nEn‘:

Dear Mr Dakin

| have been given your name via Vital Energy and note you are responsible for the Kings Cross Development CHP
Energy Centre

We have been requested az part of our Planning Application (planned not submitted yet) by Camden to enguire
about the potential for the KC CHP plant to serve our development also

We have a heating/hot water demand of approx. 485kw and would appreciate your thoughts on the feasibility of
supplying such a load to owr site;] attach a site plan showing your site and ours and their relationship

Appreciate the issue of the NMetwork Rail line and Canal but as noted above would be pleased to receive your initial
comments

Kind Regards,
Chris Rowe
Director

Slender Winter Partnership ud
Thae Old Schasol

London Road

Waesterham

Kent

TM1E 10N

'...: Registered In England: 3735841
V' ewawolidook 'M'l.‘l'm:ln-.'?!llmu
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