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Executive Summary

This Energy Statement presents the energy strategy for a proposed scheme at 288 Gray’s Inn

Road, London.

The proposed scheme includes the redevelopment of existing offices to provide 2no residential

units.

Consideration has primarily been given to the planning policy context and other requirements
prior to establishing a strategy based upon the Energy Hierarchy; with a priority given to energy
reduction and efficiency. Low carbon and renewable technologies have also been considered

in the context of their technical feasibility and financial viability.
The proposed scheme includes the redevelopment of the site to office accommodation.

The following is therefore proposed:

High performance building fabric and energy efficient lighting, services and equipment;

e Passive desigh measures to reduce energy demand for heating, cooling, ventilation and
lighting;

o Highly efficient condensing gas boiler to provide space heating and hot water

e Installation of renewables (Monocrystalline PV) on the building’s roof, to support the

required 19% reduction in energy.

Part L compliance will be achieved through highly efficient design alone. The proposed energy
strategy for the proposals is therefore considered consistent with the National Planning Policy
Framework and policies of the GLA and local authority and, when implemented, will provide a

highly-efficient and low carbon development.

= ‘ Chapter: Executive Summary
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Introduction

Ensphere Group Ltd was commissioned by Create REIT to produce an Energy Statement for

a proposed development at 288 Gray’s Inn Road, Camden.

Site & Surroundings

The site is located in the London Borough of Camden, along Gray’s Inn Road; a wide two-way
route whose northern end leads to Kings Cross square.

The site is well served by local transport links, shops and schools. King’s Cross/St Pancras
National Rail stations are located less than 1km away. From there, underground and

national/international railway and bus services run regularly.

Proposed Development

Development proposals include the conversion of existing offices to residential units along with

associated roof terraces to the rear of the 2" and 3 floors.

Report Objective

The objective of the Energy Statement is to outline how energy efficiency, low carbon and

renewable technologies have been considered as part of the energy strategy.

Methodology

Consideration has primarily been given to the planning policy context and the subsequent
sections aim to formulate the most efficient energy strategy so that the required performance

standard is either met or exceeded.

The formulation of the energy strategy follows the principles of the “Energy Hierarchy” and
prioritises energy efficiency over low-carbon and renewable energy generation. Consideration
is therefore given to potential technology options before summarising the proposed approach
in the final section.

Chapter: Introduction
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Planning Policy Context

National and local planning policy relevant to sustainable development is considered in detail

below:

National Planning Policy Framework

The Department for Communities and Local Government determines national policies on

different aspects of planning and the rules that govern the operation of the system.

The transition to a low carbon economy is promoted in paragraphs 17, 93 through to 97 of the
NPPF.

London Planning Policy Framework

The London Plan is the overall strategic plan for London. Chapter five of the Plan details
London’s Response to Climate Change and Policy 5.2 Minimising Carbon Dioxide Emissions

is pertinent to this Energy Statement.

Local Planning Policy Framework

The local planning authority is the London Borough of Camden and policy is detailed within

several statutory documents.

Local Plan (June 2017)
The Local Plan was adopted by Council on 3 July 2017 and has replaced the Core Strategy
and Camden Development Policies documents as the basis for planning decisions and future

development in the borough. Policies relevant to this report are presented below.

Policy CC1 Climate Change Mitigation [extract]

The Council will require all development to minimise the effects of climate change and
encourage all developments to meet the highest feasible environmental standards that are

financially viable during construction and occupation.
We will:

a. Promote zero carbon development and require all development to reduce carbon

dioxide emissions through following the steps in the energy hierarchy;

b. Require all major development to demonstrate how London Plan targets for carbon

dioxide have been met;

Chapter: Planning Policy Context
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c. Ensure that the location of the development and mix of land uses minimise the need to

travel by car and help to support decentralised energy networks;
d. Support and encourage sensitive energy efficiency improvements to existing buildings;

e. Require all proposals that involve substantial demolition to demonstrate that it is not

possible to retain and improve the existing building; and
f.  Expect all developments to optimise resource efficiency.
For decentralised energy networks, we will promote decentralised energy by:

g. Working with local organisations and developers to implement decentralised energy

networks in the parts of Camden most likely to support them;

h.  Protecting existing decentralised energy networks (e.g. at Gower Street Bloomsbury,
Kings Cross, Gospel Oak, and Somers Town) and safeguarding potential network

routes; and

i. Requiring all major developments to assess the feasibility of connecting to an existing

decentralised energy network, or where this is not possible establishing a new network.

To ensure that the Council can monitor the effectiveness of renewable and low carbon
technologies, major developments will be required to install appropriate monitoring

equipment.

Chapter: Planning Policy Context
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Other Policy & Regulatory Considerations

This section comprises an overview of other considerations relevant to the Energy Statement.

Building Regulations

Update 2013 (Part L Conservation of Fuel & Power)
The Department for Communities and Local Government announced on 30 July 2013 that the
update to Part L would include a further 6% carbon reduction for residential from 6 April 2014

and a further 9% reduction for non-residential.

National Planning Practice Guidance

Climate Change
Advises how planning can identify suitable mitigation and adaption measures in plan-making

and the application process to address the potential for climate change.

Renewable and Low Carbon Energy
The guidance is intended to assist local councils in developing policies for renewable energy in

local plans, and identifies the planning considerations for a range of renewable sources.

London Planning Practice Guidance

Energy Planning Guidance (April 2014)

Policy 5.2 of the London Plan requires each major development proposal to submit a detailed
energy assessment. The GLA provides guidance to developers and their advisors on preparing
energy assessments to accompany strategic planning applications. With regards to the carbon
reduction targets detailed in policy 5.2 of the London Plan, the mayor will apply a 35 per cent
target beyond Part L 2013 of the Building Regulations. This is deemed to be broadly equivalent
to the 40 per cent target beyond Part L 2010.

Local Planning Policy Guidance

Camden Planning Guidance — Sustainability (CPG3) (2015)

The guidance provides information on ways to achieve carbon reductions and more sustainable
developments. It highlights the Council’s requirements and guidelines in support of policies
CS13, DP22 and DP23.

Requires developments involving 5 or more dwellings and/or 500sq m (gross internal)
floorspace or more to submit an energy statement which demonstrates how carbon dioxide

emissions will be reduced in line with the energy hierarchy.

Chapter: Other Policy & Regulatory Considerations
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Formulation of the Strategy

The Energy Strategy is based upon the principles of the Energy Hierarchy and is consistent

with the London Plan’s recommended hierarchical approach.

The tiers of the Energy Hierarchy are:

1. Belean Reduce Energy Demand
2. BeClean Use Energy More Efficiently
3. Be Green Use Renewable Energy

The residual energy demand that needs to be supplied via burning fossil fuels is therefore
minimised, and significant carbon savings are achieved during the operation phase of the

development’s lifecycle.

The first principle therefore relies on energy efficient design and the site characteristics such
as the local climate, surroundings, scale and size of the development all influence the energy
savings that can be achieved. Furthermore, the design of the building fabric can reduce energy

wastage and associated energy demand.

The second principle prioritises using energy more efficiently. This is on the basis that low
carbon technologies can be cost-effective and provide significant carbon savings when

compared to conventional technologies, and are therefore prioritised.

The third principle of the hierarchy promotes the use of renewable technologies. Whilst these
technologies can be relatively expensive to install, they do offer the potential to significantly

reduce carbon emissions.

Chapter: Formulation of the Strategy
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Passive Design & Energy Efficiency

This section considers features of the proposed design relevant to passive energy savings and

energy efficiencies.

Passive Design

Within an urban context the potential for optimising a buildings’ access to solar gains and
daylight is limited and highly influenced by the site dimensions, shape and orientation as well
as by the impact of surrounding buildings. For the proposed scheme and given the scale,
massing of the building, as well as site constraints, the available potential of the site has been

exploited as much as possible.

Solar Gains & Daylight
The building design takes advantage of the site’s potential and incorporates passive design

measures to further optimise solar radiation and daylight availability in the business unit.

The glazing areas throughout shall offer high levels of daylight availability in spaces and as
appropriate for the intended use, promoting energy savings and most importantly, the health

and well-being of occupants.

Natural Ventilation
Itis anticipated that the building will be predominantly ventilated naturally via openable windows
and / or trickle vents.

This has the advantage of lower energy consumption; decreased costs associated with capital
expenditure, operation and maintenance; and reduced noise impacts associated with
mechanical plant.

Fabric Efficiency

Much of the fabric design will be undertaken at the detailed design stage; however, the following

provides an indication as to the anticipated approach.

Heat Transfer Coefficients
Heat Transfer Coefficients, otherwise referred to as U-Values, are a measure of the rate of heat
transfer through a building element over a given area, under standardised conditions (i.e. the

rate at which heat is lost or gained through a fabric).

It is intended that the performance of the building fabric will incorporate relatively low U-Values
to reduce the rate at which the building loses heat, preserving the heat within the space and

reducing the requirement for mechanical heating.

Chapter: Passive Design & Energy Efficiency
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The U-values for the basic building elements shall be enhanced compared to minimum Building

Regulations standards (2013); indicative upper limits are given in the table below:

Table 6.1 Proposed U-Values for Building Elements
Element Proposed Upper Limits (U-Values)
[W/m?2K]
External Walls 0.13
Roof 0.13
Exposed Floor 0.20
Windows 1.40
Air Leakage

A high level of air tightness is proposed and a level below 5m3h/m? is targeted, meaning that
air infiltration between the internal and the external environment will be largely controlled and

space heating demand further reduced.

Thermal Mass
Thermal mass is the ability of the fabric of a building to absorb heat, store it, and at a later time
release it. Similar to the Heat Transfer Coefficients, this is a detail that will be considered more

fully as the design progresses.

Nevertheless, it is recognised that thermal mass has the potential to capture and release energy
and help regulate requirements throughout the day. Typically, a higher thermal mass helps

reduce the cooling requirements for buildings in the UK during summer months.

To maximise the benefits, consideration will be given to the specific climate and daytime
occupation; particularly during winter months where the addition of thermal mass can increase
winter heating. Furthermore, the removal of heat during summer months (e.g. night-time
ventilation) is key to gains by having mass and the approach is not necessarily suited to

buildings with 24 hour occupancy.

As a rule of thumb, the best place for thermal mass is inside the insulated building envelope
and a better insulated envelope will mean more effective thermal mass. Furthermore, thermal

mass should be left exposed internally to allow it to interact with the building interior.

Thermal Bridging
The building fabric shall be constructed so that there are no reasonably avoidable thermal

bridges in the insulation layers caused by gaps within the various elements.

Chapter: Passive Design & Energy Efficiency
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Service Energy Efficiency

Efficient Heating
Boiler components shall have a seasonal efficiency in the order of 90%; and the thermal store

shall be factory insulated to a high standard to minimise heat wastage.

Heat losses from the heat distribution network shall be restricted by installing pre-insulated
pipework and exceeding current insulation guidelines. For advanced energy savings and
improved thermal comfort, an underfloor heating system can be considered for the distribution

of heat.

Advanced space heating controls shall be employed as appropriate (e.g. room thermostats,
time programmers) and the charging system will be linked to use; providing incentives to the

occupants to efficiently manage consumption.

Lighting

At this stage, detailed lighting design calculations have not yet been undertaken, but lighting
design is intended to be highly efficient and in excess of Building Regulations requirements.
Lighting will be zoned and controlled as appropriate throughout the development; and lighting
controls (e.g. photoelectric sensors) shall be considered for the communal areas. Daylight

sensors shall automatically control the operation of external lighting fittings.

Overheating Mitigation

The issue of overheating will need detailed and considered assessment at a later stage of
design on the basis that, as buildings become progressively better sealed and insulated, the

potential for overheating increases.

Causes of overheating can be external heat gains (e.g. solar gains), internal heat gains (e.g.
heat dissipated from building services equipment, pipework, lighting, appliances, occupants
activity) and other factors relating to the site and the surroundings which can further enhance

the overheating risks (e.g. urban heat island effect).

For the specific development the following measures are considered that will contribute in

managing overheating risks; and subject to further analysis at later design stages:

¢ Reduced glazing facing east and west, i.e. the elevations experiencing increased summer

solar irradiation;
e Natural ventilation shall be feasible;

e Thermal mass shall be incorporated;

Chapter: Passive Design & Energy Efficiency
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e The heating and hot water distribution pipework shall be highly insulated and designed to

minimise pipework length.

Chapter: Passive Design & Energy Efficiency
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Low Carbon & Renewable Technologies

Low carbon and renewable technologies have been considered as follows:

e Combined Heat & Power (CHP) — Because of the size and nature of the proposed scheme,

the anticipated demand profile is not considered suitable for CHP;

e Air Source Heat Pump (ASHP) — Whilst the technology could feasibly be employed to
satisfy the space heating demand, in consideration of the surrounding residential uses, it is

rejected on the grounds of cost, noise and aesthetics;

e Biomass — This technology is rejected on the basis that the site is located in an urban
environment, away from a readily available source of material. Furthermore, the use of
biomass would require regular deliveries and combustion of the material would likely impact

local air quality;

e Ground Source Heat Pump (GSHP) — The technology is presently rejected on the basis
that there is no adequate space to install such technology and there are uncertainties
concerning the thermal properties of the ground and testing and installation costs are likely

to be excessive for a project of this scale;

¢ Photovoltaics (PV) — The installation of monocrystalline photovoltaic panels is the preferred
technology on the basis that the desired levels of carbon saving can be best achieved
through this approach. Furthermore, the use of the roof provides adequate area for the

number of panels required.

e Solar Thermal —Whist technically feasible in a limited capacity, the technology is not
preferred on the basis that the desired levels of carbon saving can be achieved through an

alternative approach.

e Wind Turbines — This technology is rejected on the basis of the urban location and relatively

low wind speeds.

Space heating and hot water will therefore be provided via low NOx conventional gas-fired

boilers.

Chapter: Low Carbon & Renewable Technologies
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Summary

This Energy Statement provides an overview of the energy strategy in consideration of the site

context, anticipated energy requirements and local priorities and initiatives.

A review of Camden Council’s planning policies has identified a number of requirements
relating to energy. Of these, Local Plan policy CC1 (Climate Change Mitigation) is considered
most pertinent along with Camden Planning Guidance — Sustainability (CPG3). Consideration

has also been given to the NPPF and GLA’s London Plan and the targets contained therein.

The approach follows the Energy Hierarchy, with priority given to efficient design on the basis
that it is preferable to reduce carbon emissions by reducing energy demand first with low or
zero carbon technologies to compliment any shortfall. It is therefore proposed that PV panels

are installed in order to meet the required reduction in energy.

Indicative sample energy modelling has been undertaken using the SAP Methodology, in

support of the energy strategy proposals (indicative outputs are included in Appendix A2).

Part L compliance will be achieved through highly efficient design alongside the installation of
renewable technology. Overall carbon savings, including those gained through the

incorporation of photovoltaics, will be >19% below Part L 2013 compliance.

The proposed energy strategy for the proposals is therefore considered consistent with the
National Planning Policy Framework and policies of the GLA and Camden Council and, when

implemented, will provide a highly-efficient and low carbon development.

Chapter: Summary
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Block Compliance WorkSheet: Block

User Details

Assessor Name: Stroma Number:

Software Name: Stroma FSAP Software Version: Version: 1.0.4.10
Calculation Details

Dwelling DER TER DFEE TFEE TFA

Flat 1 13.56 17.27 36.2 40 57.76

Flat 2 1317 16.32 39.2 439 85.15

Calculation Summal

Total Floor Area 142,91
Average TER 16.70
Average DER 13.33
Average DFEE 37.99
Average TFEE 42.32
Compliance Pass
% Improvement DER|TER 20.18
% Improvement DFEE|TFEE 10.23

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - hitp://www.stroma.com Page 1 of 1
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : . London

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(m?3)
Ground floor | 57.76 |(1a) x | 3.12 |(2a) = | 180.21 |(3a)
Total floor area TFA = (1a)+(1b)+(1¢)+(1d)+(1€)+.....(1n) (4)
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3€)+....(3n) = 45)
2. Ventilation rate:

‘main secondary other total m? per hour
Number of chimneys [ o ][ o ][ o -] 0 ] x40 0 [ 62)
Number of open flues | 0 ] + | ) | + ] 0 I - | 0 | x20 = | 0 |15b)
Number of intermittent fans | 1 | x10 = | 10 |(7a)
Number of passive vents | 0 x10 = 0 |(7b)
Number of flueless gas fires [ To X40"s [ |
Air changes per hour
Infltfation due to chimneys, flues and fans = (6al- (6b)+(7a)+(70)s(7e) = 0| +6- e |®
Ifapr isation test has Been or is intended, proceed to/(17), otherwise continue from () 10 (16)
Number of storeys in the dwelling (ns) : . 0 ©)
Additional infiltration g [(9)1)x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); 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) + (1) + (12) + (13) + (15) = 0 (16)
Air pert bility value, q50, d in cubic metres per hour per square metre of envelope area 5 (17)
If based on air permeability value, then (18) = [(17) = 20}+(8), otherwise (18) = (16) 0.31 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 3 (19)
Shelter factor (20) = 1-[0.075 x (19)] = 0.78 (20)
Infiltration rate incorporating shelter factor (21) = (18)x (20) = 0.24 (1)
Infiltration rate modified for monthly wind speed
| Jan | Feb | Mar | Apr | May I Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Monthly average wind speed from Table 7
(22)m= | 5.1 I 5 ] 49 I 44 | 43 I 38 I 38 I 37 I 4 | 43 | 45 | 47 ]
Wind Factor (22a)m = (22)m + 4
(ezaym{ 127 [ 125 T 123 [ 11 [ 108 [oos Joss Jos2 [ 1 [ 1os [ 1z | 118 |
Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - hitp://www.stroma.com Page 10f 7

DER WorkSheet: New dwelling design stage

Adi q

j i ion rate (allowing for shelter and wind speed) = (21a) x (22a)m
03 03 029 | o026 | 025 | 022 | o022 | 022 | 024 | 025 | 027 | 028 |
Calculate eftective air change rate for the applicable case

If mechanical ventilation: 0 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (NS)) , otherwise (230) = (23a) 0 (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 0 (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m-|o|o|o|o|o|o|o[o|o|o|o]o| (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
em{ o T o [ o J o] oJ oo oo o] oT]o] (24b)
c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m=|o|o|a|o|o|o|o]n|o|o|o|o| (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(24a)m-[ 055 | 054 I 0.54 I 0.53 I 053 I 053 I 053 ] 0.52 ] 053 I 053 I 0.54 ] 054 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(e5mef 05T 05¢ T 054 [nosanT 03] 053 | 053 [n082, [ 053 | 083fn084m]n084 o (25)

3. Heat losses and

ELEMENT  Gross = Openings NetArea |  U-value AXU k-value AXk
area (m?) m A m? W/m2K | (WIK) kJ/m2-K kJ/K
Windows Type 1 | XU1/(1.4 )¢ @n
Windows Type 2/ [exe 7] mi4):004] - @n
Windows Type 3 [Tezrl ] o) ag4) & @
Walls Type! [ 365 | [ 1656 | [ 199 x [ 013 [ | |(29)
WallsType2 [ 26 | [ o | [ 28 | x[ o3 [ ] |e9)
Roof [ sn | [ o ] [[sm | x[ o [ || |
Total area of elements, m? @1
Party wall [oss | x[ o ] =[_o ] [ 1 | J@2)
* for windows and roof windows, use effective window U-value calculated using formula 1//(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of interal walls and partitions
Fabric heat loss, W/K = S (A x U) (26)...(30) + (32) = 28.91 (33)
Heat capacity Cm = S(A x k) ((28)...(30) +(32) + (32a)...(32e) = 3732.39 (34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m2K Indicative Value: Medium 250 (35)
For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.
Thermal bridges : S (L x Y) calculated using Appendix K |II(36)

if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33)+(36)= (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
(38)m= | 3244 | 3234 | 3224 | 3175 | 3166 | 31.24 | 3124 | 3116 | 314 | 3166 [ 31.84 | 3204

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m- [ 6435 | 6424 | 6414 [ 6366 | 6357 [ 63.14 | 6314 | 6307 | 6331 | 6357 [ 6375 | 6394 |

(38)

Average = Sum(39), . /12= 63.66 (39)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com
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DER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40|m=[ 111 | 111 | 111 | 11 | 11 | 1.09 | 1.09 | 1.09 | 11 | 1.1

14 | 111

Average = Sum(40), . /12= 1.1 (40)

Number of days in month (Table 1a)
Jan[ Febl Marl Aprl May[ Jun] Jul | Aug[ Sep | Oct Nov| Decl

NI EREEERENERERERE 31 0 [ s | @)
4. Water heating energy req kWh/year:
Assumed occupancy, N [ 1o ] (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
ifTFAL£139,N=1
Annual average hot water usage in litres per day Vd.average = (25 x N) + 36 (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)
l Jan | Feb| Mar| Apr | May| Jun | Jul | Aug| Sep| Oct | Nov| Dec|
Hot water usage in litres per day for each month Vd,m = factor from Table 1¢ x (43)
(4o;m=[ 87.72 I 84.53 l 81.34 | 78.15 | 74.96 l 7177 I 777 I 74.96 I 78.15 | 81.34 | 84.53 I 87.72 l
Total = Sum(44). .. = 956,93 (44)

Energy content of hot waiter. used - calculated monthly = 4.190.x Vd,m x nm x DTm /3600 kwWh/month (see Tables 1b, fc, 1d)

(4sym= [130.08 [ 11377 [ 117.4 [ 10285 | 821 [ 8475 | 7853/[ e042 | o1.19 | 10628 | 11601 | 1258 |

Total = SUm(45), . = 125468 (45)

I instantaneous water heating at point of use o ot Water storage), enter 0 in boxes (46) 1o\(61)
(46]m=! 1051 | 1707 | 761 [ 1885 [ 1473 [ w271 | 1478 [Laasa | 1des | 1584 | 174 [ 189
Water storage 10ss:

Storage voluimie (litres) including any solar or WWHRS storage within same vessel
If community heating and no tank in dwelling, enter 110litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0" in (47)
Water storage loss:

a) If manufacturer's declared loss factor is known (kWh/day):
Temperature factor from Table 2b

i

Energy lost from water storage, kWh/year (48) x (49) =
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day)

If community heating see section 4.3

Volume factor from Table 2a

Temperature factor from Table 2b

Energy lost from water storage, kWh/year (47) x(51) x (52) x (53) =
Enter (50) or (54) in (55)

Water storage loss calculated for each month ((56)m = (55) x (41)m

HHHOOQ

(5slm=[o|o|o|o|o o]oooooo
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), 6156 (57)m = (56)m where (H11) s from Appendix H

(57)m=[o|o]o|o|n|o|o|u|0|o

o [ o

|

Primary circuit loss (annual) from Table 3

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=[n|o|o|n|n|o|o|n|o|o o|u
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Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(enm:I 2573 | 2322 I 2568 I 24.81 I 2561 I 2476 I 2556 ] 256 | 2479 I 2565 [ 24,87 I 2572 | (61)

Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m=| 155.sz| 137 | 143.08 | 12717 | 123.82 | 109.5 | 104.09 | 115.71 | 115.98 | 131.93 [ 140.88 | 151.7 | (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)
(63)m=| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 [ 0 | 0 | (63)

Output from water heater
(64)m= [ 155.az| 137 l 143.08 ] 127.17] 123.82 [ 109.5 [ 104.09 ] 115.71 | 115.98] 131.93 [ 140&3] 151.7 I

Output from water heater (annual), . 1556.69 (64)

Heat gains from water heating, kWh/month 0.25 " [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(esym-[ 49.69 | 4364 | 45.46 I 4024 ] 39.06 [ 3437 [ 325 ] 36.36 | 3652 | 41.75 [ 44.79 ] 4832 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

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

Metabolic gains (Table 5), Watts
Jan | Feb | Mar Apr| May| Jun| Jul | Aug| Sep| Octl NovI Dec|

eeymisl| ‘9588 | 9588, | 956 [ @ses | @588 |neses | 9ses [19588) | 9ses | obsa | esss | ssss|| (66)
Lighting gains (caleulated in Appendix L, equation L9 or L9a), also see Table 5

(67)m= | 14.91 | 1324 | 1077 | 815 I 6.1 |.5.15 I 5455—]?.23‘[ 9.7 | 12F| 14.38 ] 15.33 | (67)

Appliances gains (calcul: in App L, equation L13 or L13a), also see Table 5

e8ym= [167.26 | 169 16463 [ 18551 [ 14356 [ 18251 [ 12548 [ 284 [ 122.77 | 13708 [ 148.84 | 15088 | (68)
Cooking gains (caléulated in Appendix L, equation L15 or L15a), also see Table 5

(es)m-l 3259 [ 32.59 ] 3259 | 32.59 | 32.59 | 3259 | 32,59 | 3259 | 3259 | 32.50. | 3259 | 3259 | (69)

Pumps and fans gains (Table 5a)
wom=[ 3 [ 8 [ 3 [ s [ s[5 s3] as]s]s] (70

Losses e.g. evaporation (negative values) (Table 5)
(71)m:| -76.71 | 76.71 | -76.71 I -76.71 I 76.71 I -76.71 I -76.71 l -76.71 | 76.71 | -76.71 [ -76.71 ] -76.71 | )

Water heating gains (Table 5)
(72)m- [ 6678 | 6493 | 61.1 | 5588 | 525 [ 47.73 | 4369 | 4887 | 5072 | se.12 [ 6221 [ 645 | 72)

Total internal gains = (66)m + (67)m + (B8)M + (69)M + (70)m + (71)m + (72)m

(73)m= | 303.72 | 301.94 | 291.26 | 274.12 | 256.92 | 240.16 | 229.14 | 234.27 | 242.96 | 260.28 | 280.19 | 294.92 (73)

Solar gains are calculated using solar flux from Table 6a and

to convert to the

Orientation: Access Factor Area Flux q_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢c (W)
Northeast 0.9x 0.77 X 227 X 11.28 x 0.63 x 0.7 = 15.65 (75)
Northeast 0.9x 0.77 X 227 X 2297 X 0.63 x 0.7 = 31.87 75)
Northeast 0.9x 0.77 X 227 x 41.38 X 0.63 X 0.7 - 57.41 (75)
Northeast 0.9x 0.77 x 227 x 67.96 x 0.63 x 0.7 = 94.29 (75)
Northeast 0.9x 0.77 x 227 x 9135 x 063 x 0.7 = 126.74 (75)
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Northeast 0.9x 0.77 X 227 x 97.38 X 0.63 X 0.7 = 135.12
Northeast 0.9x 0.7 x 227 x 91.1 x 0.63 x 0.7 = 126.4
Northeast 0.9x 0.77 x 227 x 72.63 x 0.63 X 0.7 = 100.77
Northeast 0.9x 0.7 x 227 x 5042 x 0.63 x 07 = 69.96
Northeast 0.9x 0.77 x 227 x 28.07 x 0.63 x 0.7 = 38.94
Northeast 0.9x 0.77 X 227 X 142 X 0.63 x 0.7 = 19.7

Northeast 0.9x 0.7 X 2.27 x 9.21 x 0.63 X 0.7 = 12.78
Southeast 0.9x 0.77 X 6.19 X 36.79 X 0.63 x 07 = 69.6

Southeast 0.9x 0.77 X 6.19 X 62.67 X 0.63 X 0.7 = 118.56
Southeast 0.9x 0.7 X 6.19 x 85.75 X 0.63 x 0.7 = 162.22
Southeast0.9x 0.77 x 6.19 X 106.25 x 0.63 x 0.7 - 201

Southeast 0.9x 0.77 x 6.19 x 119.01 x 0.63 x 0.7 = 22514
Southeast 0.9x 0.77 x 6.19 x 118.15 x 0.63 X 0.7 = 22351
Southeast 0.9x 0.77 x 6.19 x 11391 x 0.63 x 0.7 = 21549
Southeast 0.9x 0.77 x 6.19 x 104.39 x 0.63 X 0.7 = 197.48
Southeast 0.9x 0.77 x 6.19 x 92.85 X 0.63 x 0.7 = 175.65
Southeast 0.9x 0.77 x 6.19 x 69.27 x 0.63 x 07 = 131.04
Southeast sy 077 x 619 X 44.07 X 0683 X 07 = 83.37
Southeast o .9x 077 x 6.19 X 31.49 x 063 X 0.7 = 59.57
Southwesto ox 0.77 x 5.81 X 36.79 0.63 X 0.7 = 65.33
Southwesto.ox 0.72 x 581 x 62.67 063 x 0.7 - 111.28
Southwesto ox 0.77 x 5.81 x 85.75 0.63 x 0.7 = 152.26
Southwesto 9x 0.77 x 581 x 106.25 0.63 x 0.7 = 188.66
Southwesto.ax 0.77 x 5.81 x 119.01 0.63 x 0.7 = 211.32
Southwesto.ox 0.7 x 5.81 x 118.15 0.63 x 07 = 209.79
Southwesto.9x 0.7 x 5.81 x 11391 0.63 x 07 = 202.26
Southwesto.gx 0.77 x 5.81 x 104.39 0.63 x 0.7 = 185.36
Southwesto.gx 0.77 X 5.81 x 92.85 0.63 X 0.7 = 164.87
Southwesto.ox 0.7 X 5.81 x 69.27 0.63 X 07 = 122.99
Southwesto,ox 0.77 X 5.81 x 44.07 0.63 x 0.7 = 78.25
Southwesto.9x 0.77 x 5.81 x 31.49 0.63 x 0.7 = 55.91

Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

(83)m- [ 150.59 [ 261.71 | 3719 [ 4835 | 5632 [ s68.42 | 544.15 [ 48361 | 41048 | 20297 [ 181.32 | 12826 |
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= | 45431 | 563.65 | 663.16 | 758.07 | 820.11 | 808.58 | 77329 | 717.87 | 653.44 ] 553.25 | 461,51 | 423.18 |

ean internal temperature (heati
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)
| Jan | Feb | Mar| Apr | Mayl Jun | Jul | Aug| Sep] Oct | Nov| Dec|
(86]m=[ 0.99 | 0.98 | 0.94 | 0.85 | 0.68 | 0.49 | 0.36 | 0.4 | 0.64 ] 0.9 | 0.98 | 1 |

Mean intemal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87}m=[ 20.18 | 2036 | 2057 | 20.79 | 2091 | 20.94 | 20.95 | 20.95 | 20.92 ] 20.75 | 20.42 | 20.14 |
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Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(aa)m-l 19.99 I 19.99 ] 19.99 ] 20 I 20 Izo.m I 20.01 ] 20.01 I 20 I 20 ] 20 I 20 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m:| 0.99 | 097 | 0.93 | 0.81 ] 062 [ 0.42 [ 0.28 l 0.32 | 056 | 0.87 [ 0.98 ] 099 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90Jm=l 18.91 | 19.16 | 19.46 | 19.75 I 19.89 I 19.93 I 19.93 l 19.93 | 19.91 | 19.71 [ 19.25 ] 18.86 | (90)
fLA = Living area + (4) = 0.38 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 —fLA) x T2
(e2)m= [ 1939 | 1061 [ 1989 | 2015 [ 2028 [ 2031 [ 2032 | 2032 | 203 [ 2011 [ 197 [ 1935 | ©2)

Apply adjustment to the mean internal ire from Table 4e, where appropriate

the utilisation factor for gains using Table 9a

I Janl Febl Mar] Apr] Mayl Junl Jul l Augl Sep] Oct[ NovI Decl
Utilisation factor for gains, hm:

(94)m-| 0.99 l 0.97 | 0.92 I 0.81 | 0.63 [ 0.43 | 0.29 [ 033 | 0.57 | 087 I 097 I 0.99 l (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= [449.24 | 54652 [ B11.41 [ 61254 [ 51082 [ 34875 [ 22509 [ 23715 [\972.79 | 48007 [ 44852 ] 41975 | 95)

Monthly average external temperature from Table 8

wome (43 [ 4o[] 65 [ 8o [ 117 [L146 | 166 | 164 [ a1 | 08 7742 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m X [(98)m— (96)m ]

(97)m= | 961.56 | 935.65] 849.03 l 708.45 | 535.59 I 3513 | 22528] 237.33] 38287 | 594.9 | 793.45 ] 958.99 | (97)
Space heating requirement for @ach month, KWh/month = 0.024 x [(97)m = (85)m] X (41)m

(e8)m- [381.16 [ 26149 [ 17679 [ 6776 [ 169 [ o | o | o [ o [ esas Jaerez] 4012 |

= 1637.65 (98)
28.35 (99)

Total per year (kWh/year) = Sum(98), s«

Space heating requirement in kWh/m?/year

9a. Energy requirement:
Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) = 1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) x [1 —(203)] = 1 (204)
Efficiency of main space heating system 1 90 (208)
Efficiency of secondary/supplementary heating system, % 0 (208)
I Jan | Feb ] Mar | Apr I May I Jun I Jul l Aug | Sep | Oct l Nov ] Dec kWh/year
Space heating requirement (calculated above)
[as116] 26140 [ 17679 [ 6776 [ 1608 [ 0 | o [ o [ o [ eses [aere2] 4012 |
(211)m = {[(98)m x (204)] } x 100 = (206) @)
Wszl 20055 [ 19644 [ 7520 [ 1798 [ o [ o [ o [ o [ o493 [2r514]aas7]

Total (kWh/year) =Sum(211), , . = 1819.61 (211)
Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 + (208)
(215)m4o|u]o|o|o|o|o|o|n|o|o|o|
Total (kWhiyear) =Sum(215), , , = 0 (215)
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Water heating
Output from water heater (calculated above;
IWITWW‘_”?” [ 1095 [ 10400 [ 11571 [ 11598 | 131.03 [ 14088 [ 1517
Efficiency of water heater 87 (216)
@17)m] 8911 [ 8895 [ 863 [ se02 [ 6734 [ 67 [ 87 | 87 | 87 [ a5 [ 8seo | 816 @17)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
219)m 174.86 154,02] 161.43 | 144.48 ] 141.78 [ 125.87 I 11965 ] 133 I 133.31 [ 149.66 ] 158.49 ] 170.15 ]

Total = Sum(219a), _ = 1766.7 (219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used

Electricity for pumps, fans and electric keep-hot

central heating pump: (2300)

boiler with a fan-assisted flue (230e)
Total electricity for the above, kWh/year sum of (230a)...(230g) = (231)
Electricity for lighting (232)
Electficity generated by PVs 233)
12a CO2 emissicis - Individual haating s
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @11) fx [Toeae | = [ 904 Jesn
Space heating (secondary) (215) % [Tesis | = | 0 e63)
Water heating @19) x [ 026 | = [ ssis1 |esa
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot ~ (231) x | 0519 ] = [ 38.93 I(267)
Electricity for lighting (232) x [ os1s ] = [ 13668 |eese)
Energy saving/generation technologies
Item 1 [ osis | = [ ee7a |9
Total CO2, kg/year sum of (265)...(271) = 7835 (272)
Dwelling CO2 Emission Rate (272) + (4) = 13.56 (273)

El rating (section 14) (274)
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The report is based on information available at the time of the writing and discussions with the client during any project meetings.
Where any data supplied by the client or from other sources have been used it has been assumed that the information is correct.

No responsibility can be accepted by Ensphere Group Ltd for inaccuracies in the data supplied by any other party.

The review of planning policy and other requirements does not constitute a detailed review. Its purpose is as a guide to provide

the context for the development and to determine the likely requirements of the Local Authority.
No site visits have been carried out, unless otherwise specified.

This report is prepared and written in the context of an agreed scope of work and should not be used in a different context.
Furthermore, new information, improved practices and changes in guidance may necessitate a re-interpretation of the report in

whole or in part after its original submission.

The copyright in the written materials shall remain the property of Ensphere Group Ltd but with a royalty-free perpetual licence

to the client deemed to be granted on payment in full to Ensphere Group Ltd by the client of the outstanding amounts.

The report is provided for sole use by the Client and is confidential to them and their professional advisors. No responsibility

whatsoever for the contents of the report will be accepted to any person other than the client, unless otherwise agreed.

These terms apply in addition to the Ensphere Group Ltd "Standard Terms of Business" (or in addition to another written contract
which may be in place instead thereof) unless specifically agreed in writing. (In the event of a conflict between these terms and
the said Standard Terms of Business the said Standard Terms of Business shall prevail.). In the absence of such a written
contract the Standard Terms of Business will apply.
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