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This report addresses the aspirations for energy efficiency and carbon dioxide 
emission reductions the London Borough of Camden has for new buildings, and 
how the new east terrace education suite and north library extension at 
Honourable Society of Lincoln’s Inn will endeavour to achieve them. 

Carbon dioxide emission rates were calculated using the Apache dynamic energy 
model, based on the national calculation methodology templates. 

Application of the Mayor’s Plan energy hierarchy includes reducing heat loss from 
the building by incorporating very good U values and air tightness, as well as 
proposing efficient plant and lighting.  An appraisal of renewable technologies was 
carried out to determine the most suitable method of achieving the required 
emissions reduction rate, with the result that ground source heat pumps best 
compliment the building’s design and sensitive location. 

After assessment using the Mayor’s Plan energy hierarchy, the reduction in 
carbon dioxide emissions of the proposed new build education suite and library 
extension are greater than 32% of the 2013 target emission rate with over 17% 
reduction achieved using renewable technology alone. However, to meet the 
respective 35% and 20% targets in accordance with London Borough of Camden 
and the London Plan policies additional renewable technologies would need to be 
incorporated, which due to the restraints of developing within a Grade II* heritage 
site are not considered feasible. 
 

Executive Summary 

i 
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1.1 Development Proposal 

The Honourable Society of Lincoln’s Inn seek to refurbish and improve 
existing kitchen and catering facilities which are currently inadequate for 
the needs of the Inn. There is also a need to provide expansion space 
for the existing library alongside new advocacy training and educational 
facilities to enhance the function of the Inn. In providing these new 
facilities, the existing Under Treasurer’s residence will need be 
relocated to another part of the Inn.  

To achieve the above proposals, planning and listed building consent 
are sought for five separate applications proposed at Lincoln’s Inn: 

• Application 1 – Old Hall Kitchen Refurbishment (Submitted to 
LB Camden Ref 2015/2413/P & 2015/2517/L) 

• Application 2 – Great Hall Refurbishment Works (including Old 
Hall Temporary Kitchen Works) 

• Application 3 – East Terrace Development (Excavation to 
create a two storey basement containing a lecture theatre, 
advocacy rooms and study areas) 

• Application 4 – Library Extension (including demolition of Under 
Treasurer’s House) 

• Application 5 – 15 New Square (Change of use from Office B1 
to Residential C3) 

This Energy Strategy and Part L Compliance Report has been prepared 
as part of applications 3 and 4. 

The proposed development will consist of two new build extensions; the 
east terrace education suite with advocacy rooms and a lecture theatre, 
and the library extension with administration offices, archive storage 
and reading areas. The buildings are to be adjacent to the existing 
Grade II* listed Great Hall.  Figure 1.1 shows the Great Hall with the 
proposed east terrace education suite and the library extension hatched 
in blue. 

1 Introduction 
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Figure 1.1: Proposed Building Locations 

 
Source: Rick Mather Architects 

1.2 Energy and Emissions Analysis 

This report satisfies the requirement in Policy 5.2 of the London Plan for 
an energy assessment.  This policy is discussed further in the following 
chapter, however the requirements of such a report include: 
 Calculation of the baseline energy demand and CO2 emissions; 
 Proposals to reduce CO2 emissions through sustainable design; 
 Proposals to reduce CO2 emissions by connecting to local 

decentralised heat networks; 
 Proposals to reduce CO2 emissions through the use of onsite 

renewable energy technologies. 

This report follows the structure outlined above, and will also make 
reference the target emission rate of the Building Regulations Part L 
2013.  The relevant local and regional planning policies are discussed 
in the following chapters. 
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1.3 Calculation Methodology 

The carbon dioxide emission rates cited in this report were calculated 
using the Apache dynamic simulation building energy model based on 
the national calculation methodology (NCM) templates.  The 
simulations were carried out using IES Virtual Environment software 
version 2014, a Communities and Local Government approved dynamic 
simulation modelling tool. 

The building emission rates (BER) and target emission rates (TER) 
produced in the IES Apache model include emissions associated with 
heating, cooling, auxiliary energy for these systems, lighting, and 
domestic hot water. 

Figure 1.2 below shows the proposed east terrace education suite and 
north library extension in blue and the existing Great Hall & library 
building in pink.  The model is based on plans, elevations, and section 
drawings received from Rick Mather Architects. 

Figure 1.2: View of the IES model 

 
Source: IES Virtual Environment version 2014 
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Chapter 5 of the London Plan sets out a comprehensive range of 
policies forming London’s response to climate change.  The policies 
that directly relate to the energy strategy for the Lincoln’s Inn are 
summarised below. 

2.1 Policy 5.2 – Minimising carbon dioxide emissions 

To achieve zero carbon in new developments, a series of stepped 
target reductions have been introduced.  Development proposals after 
the 6th April 2014 should reduce their predicted emissions by 35% from 
the 2013 target emission rate. 

Policy 5.2 also introduces the energy hierarchy, supplemented by the 
following polices, and discussed in further detail in Section 2.5. 

Development proposals are also required to provide a detailed energy 
assessment to demonstrate how the CO2 emissions targets will be met.  
This report satisfies this requirement. 

2.2 Policy 5.3 – Sustainable design and construction 

Policy 5.3 ties in to the “be lean” stage of the energy hierarchy, and 
encourages developments to incorporate sustainable design from the 
very start of the design process. 

2.3 Policy 5.6 – Decentralised energy in development 
proposals 

Developments should look to connect to existing local heating or 
cooling networks, where this is not feasible they should then assess the 
feasibility of implementing a side wide combined heat and power (CHP) 
network.  If CHP is not viable, developments should determine the 
potential for installing a communal heating or cooling network. 

2.4 Policy 5.7 – Renewable energy 

To increase the proportion of energy generated from renewable 
sources, major developments should reduce carbon dioxide emissions 
through the use of onsite renewable technologies. 

2 The London Plan 
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2.5 The Energy Hierarchy 

The energy hierarchy introduced in Policy 5.2 of the draft London Plan 
is supported by Policies 5.3, 5.6, and 5.7.  The hierarchy is “be lean, be 
clean, and be green”; in other words new developments should reduce 
demand, use decentralised energy networks, and implement renewable 
technologies. This is further developed in The Energy Planning: Greater 
London Authority guidance on preparing energy assessments (April 
2014) which has been used to demonstrate compliance. 

Be Lean 

The development should be made as energy efficient as possible by 
maximising the use of sunlight, thermal mass, and the site’s 
microclimate to provide natural lighting, heating, and cooling of 
buildings. The remaining mechanical heating, cooling, and ventilation 
also should be supplied as efficiently as possible, through selection of 
energy efficient plant. Electrical systems should also be designed to 
reduce energy consumption, through use of metering, intelligent 
controls and efficient lighting systems.  

Be Clean 

Once energy consumption has been minimised, the priority is to use 
local (or “decentralised”) energy sources, in particular combined heat 
and power systems. Local CHP systems reduce transmission losses 
associated with grid electricity consumption, and thus increase the 
efficiency of onsite electricity usage. ‘Waste’ heat in the generation of 
the electricity is then used to heat the local properties through 
networked district heating systems, further increasing the efficiency and 
viability of such plant. Through use of absorption chillers, this can be 
extended to combined cooling, heating and power systems (CCHP). 

Decentralised energy sources and district heating systems have been 
determined to be unfeasible for the proposed development due to the 
historic status of the buildings within the grounds surrounding areas of 
proposed design. Instead a sensible, discreet renewable technology will 
be used to achieve the required reduction in energy. 

Be Green 

Following application of the “lean” and “clean” design principles, there 
may still be demand for energy onsite. As much as possible this 
remaining energy demand should be met through zero and low carbon 

One: use good design to 
minimise the 
development’s energy 
needs 

Two: make the most 
use of efficient energy, 
heating and cooling 
networks 

Three: use renewable 
sources of energy 
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energy sources, such as solar power, wind power, heat pumps, bio-fuel 
and geothermal energy. 
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The Camden Core Strategy is a major component of the Local 
Development Framework for Camden. The London Plan has been used 
as the basis for the Core Strategy. 

The policies within the Core Strategy that relate directly to this energy 
statement are summarised below. 

3.1 Section 3 - 13.8 Ensuring developments use less energy 

Non-residential developments must be assessed against the Building 
Research Establishment Environmental Assessment Methodology 
(BREEAM), which assesses the following areas of a building’s design: 
 Management 
 Health and wellbeing 
 Energy 
 Transport 
 Water 
 Materials 
 Waster 
 Land use and ecology 
 Pollution 

3.2 Section 3 - 13.11 – Generating renewable energy on site 

Paragraph 13.11 of the Camden Core Strategy improves on Policy 5.2 
of the London Plan, requiring developments to achieve a reduction in 
carbon dioxide emissions of 20% from on-site renewable energy 
generation.  Developments should also look to implement the energy 
hierarchy by reducing energy demand, connecting to decentralised heat 
networks, and then incorporating renewable technologies onsite. 

3 Camden Core Strategy  
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To demonstrate the energy and carbon savings achieved through the 
implementation of the energy hierarchy, baseline energy consumption 
and carbon dioxide emission rates are needed.  These were calculated 
by modelling the building with the minimum acceptable efficiencies 
required in the Building Regulations Approved Document L2A 2013 and 
the Non-Domestic Building Services Compliance Guide 2013. 

The baseline model of the east terrace education suite and the north 
library extension meets or exceeds the minimum U values required by 
the Building Regulations Approved Document L2A 2013, shown in 
Table 4.1. 

Table 4.1: U value standards 

External Element  
Limiting U Value 

(W/m2K) 
Proposed U Value 

(W/m2K) 

External walls 0.35 0.26 

Ground floors 0.25 0.22 

Roofs 0.25 0.18 

Windows, rooflights, 
doors 

2.20 1.80 

Source: Building Regulations Approved Document L2A, 2013 

The air permeability of the baseline model is 5 m3/m2 hour at 50 
Pascals which exceeds the minimum standard of 10 m3/m2 hour at 50 
Pascals outlined in the Building Regulations. 

The East terrace education suite’s advocacy rooms and lecture theatre 
will be heated and cooled with mechanical ventilation.  The remaining 
occupied spaces will be heated with underfloor heating to the circulation 
spaces.  The North library extension will primarily be naturally ventilated 
and heated with wall hung radiators to the administration offices and 
underfloor heating to reading room and basement stacks.  The 
mechanical and electrical system efficiencies will meet or exceed the 
minimum specified in the Non-Domestic Building Services Compliance 
Guide 2013, outlined below: 
 Heating systems: 

– Natural gas fired boilers, default efficiency of 92% 
– Air cooled chillers, default coefficient of performance (COP) of 

3.125 
 Ventilation system: 

– Specific fan power of value of 1.9 W/l/s 
– Untested ductwork and air handling unit (AHU) leakage rates 
– No heat recovery 

4 Baseline 
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 Metering and controls: 
– Basic local manual control, no sub metering of services 

 Lighting: 
– Efficacy of 35 lumens/circuit Watt 
– Display lighting efficacy of 22 lumens/circuit Watt 

 Power correction factor: 
– < 0.90 

Table 4.2 shows the energy consumption by end use in the baseline 
model; note that equipment is unregulated energy consumption and is 
not assessed by the BER or TER. 

Table 4.2: Energy end use 

End use Baseline energy consumption 
(kWh/m2/year 

Heating 55.56 

Cooling 6.61 

Auxiliary energy 16.56 

Lighting 19.36 

Hot water 1.32 

Total – regulated 99.41 

Source: IES VE version 2015 

The BER and TER for the baseline model are listed in Table 4.3. 

Table 4.3: Emission rates 

 
TER 

(kgCO2/m2/year) 
BER 

(kgCO2/m2/year) 

Baseline building 25.1 33.8 

Source: IES VE version 2015 

The BER exceeds the TER. Policies 5.2 and Core Strategy requires an 
improvement of 35% over the TER, which the baseline model clearly 
does not achieve. 

The results in Appendix A conclude that the baseline exceeds the 
solar gain limit for the lower Advocacy Rooms 6-10 and therefor fails 
Criterion 3 of the Building Regulations. 

 

 

348908/BNI/EAD/81/P3 20 July 2015  
C:\Users\wag19983\AppData\Local\Microsoft\Windows\Temporary Internet 
Files\Content.Outlook\I7OI39XS\Energy Strategy and Part L Compliance Report P4.docx 

9 



 The Honourable Society of Lincoln's Inn 
Energy Strategy and Part L Compliance Report 
 

 

Passive design is a key element of sustainable building. It is design that 
does not require mechanical heating or cooling, and is about making 
the most of free, natural sources of energy, such as the sun and wind, 
to provide heating, cooling, ventilation and lighting. Passive design aims 
to maximise the comfort for people working in and using the proposed 
buildings while minimising energy use and the impact on the 
environment.  

Buildings lose heat through the building fabric and from the infiltration of 
cold air through gaps and cracks in the building, and by reducing the 
heat lost via these paths; the energy efficiency of the proposed 
buildings will be improved. 

The proposed buildings will incorporate U values that are significantly 
better than the minimum required by the Building Regulations ADL2A 
2013, listed in Table 5.1. 

Table 5.1: Proposed design U values 

External Element U value 
(W/m2K) 

External walls 0.15 

Ground floors 0.13 

Roofs 0.12 

Windows, rooflights, doors 1.20 

The glazing will also have a g value of 0.40 and a light transmittance 
value of 0.65.  This will reduce the solar gains through the window 
whilst still allowing a significant amount of daylight in, which will reduce 
the artificial lighting requirements. Light coloured blinds with a shading 
factor of 0.61 (39% reduction in daylight) will be installed on all windows 
to reduce the amount of solar glare as per Criterion 3 in the building 
regulations. 

As heat is also lost via infiltration, the air permeability the proposed 
building will not be more than 3 m3/m2/hr at 50 Pascals. 

Highly efficient lighting will be installed throughout, to meet the 
specification in Table 5.2, which will reduce electricity consumption as 
well as heat gains. 

5 Be Lean 
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Table 5.2: Lighting specification 

Room type Power 
Density 

W/m2/100 
Lux 

Controls 

Daylight 
sensing 

Library 2.1 Manual on/auto off Yes 

Advocacy Rooms  2.1 Manual on/auto off Yes 

Lecture Theatre 2.1 Manual on/auto off Yes 

Library basement 2.1 Manual on/auto off Yes 

Library Reading Room 2.1 Manual on/auto off Yes 

Admin/Offices 2.1 Manual on/auto off Yes 

Circulation 2.1 Auto on/off Yes 

WCs 2.1 Auto on/off No 

Plant & stores 2.1 Manual on/off No 

The improved efficiencies of the systems are listed below: 
 Heating system: 

– gas boiler for domestic hot water with efficiency 95% 
 Ventilation system: 

– Ductwork leakage no worse than Class B; AHU leakage no 
worse than Class L2 

– Air cooled chillers, increased coefficient of performance (COP) 
of 3.5 

– Heat recovery of at least 50% 
 Metering and controls: 

– Local heating, cooling and ventilation controls 
– Centralised building management system control and override 

of local settings, with setbacks and time clock controls 
– Weather compensation 
– Metering and logging of separate energy types 
– Warns when values are out of set range 
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Table 5.3 shows the energy consumption by end use in the baseline 
and “be lean” models. 

Table 5.3: Energy end use 

End use Baseline energy 
consumption 

(kWh/m2/year) 

“Be lean” energy 
consumption 

(kWh/m2/year) 

Heating 55.56 29.63 

Cooling 6.61 1.49 

Auxiliary energy 16.56 9.49 

Lighting 19.36 16.35 
Hot water 1.32 1.28 

Total – regulated 99.41 58.24 

Source: IES VE version 2015 

The BER and TER for the “baseline” and “be lean” model are listed in 
Table 5.4. 

Table 5.4: Emission rates 

 
TER 

(kgCO2/m2/year) 
BER  

(kgCO2/m2/year) 

Baseline building 25.1 33.8 

“Be lean” building 24.4 20.5 

Source: IES VE version 2015 

The ‘lean’ design for the TER is an improvement on the Baseline BER 
by 18.32%.  Policies 5.2 and the Core Strategy require an improvement 
for the BER of 35% over the TER, which the proposed ‘lean’ design 
does not achieve. 

The results in Appendix B indicate that incorporating internal blinds to 
the advocacy room 6-10 reduces the potential solar glare and therefore 
passes Criterion 3 of the 2013 L2A Building Regulations. 
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The most successful projects adopt renewable technologies as direct 
alternatives, rather than add-ons, to conventional solutions. It is 
important, therefore, to identify these technologies as early as possible 
in the project.  

This chapter discusses potential renewable and low carbon 
technologies that could be incorporated into the proposed building 
design.  It is a summary of the Low and Zero Carbon Technologies 
Feasibility Assessment produced by Mott MacDonald as required by 
ENE 5 of the BREEAM assessment.  Please refer to this report for 
detailed calculations of predicted carbon dioxide savings and financial 
feasibility assessments of each technology. 

Wind 

Wind power relies on the sustainable and renewable energy of the wind 
to generate electricity.  To be efficient, wind turbines need to be located 
where there will be a relatively constant wind of between 3.5 and 6m/s. 
These conditions are unlikely to occur in a densely built urban area, 
such as central London. 

There are potential issues of the visual impact of a wind turbine in a 
conservation area; this combined with the lack of sufficient wind speeds 
renders this technology unfeasible for inclusion at the Honourable 
Society of Lincoln’s Inn. 

Biomass Boilers 

Biomass fuels are made from biological products such as wood and 
plants, and may be seen as carbon neutral as the CO2 released in the 
burning of the fuel may be considered to be equal to that of the CO2 
intake during the life of the tree, grass, or vegetation itself. 

Consideration must be given to the harvesting, storage and delivery of 
biomass fuels to ensure effective operation of the technology. A local 
source of fuel is best practice to reduce carbon emissions in fuel 
transport. 

Concerns with biomass boilers being utilised for the is development are 
could the number of deliveries required, the plant area needed to store 
the fuel, and concerns over particulate emissions which would require a 
tall chimney higher than the local surroundings.  

6 Be Green 
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Solar Hot Water 

Solar thermal heating systems work by capturing the sun’s radiation 
and transferring the heat to provide hot water for use in the building.  A 
solar hot water system does not fully replace conventional water 
heaters, but supplements them and reduces the energy they use.  Solar 
panels are not capable of fully replacing a conventional system, so a 
conventional system would also be required to work in tandem with 
solar panels. 

While it is one of the simplest ways of using the sun’s energy, the hot 
water demand of office buildings is generally quite low, compared with 
the overall energy use.  It is estimated that the hot water demand of the 
proposed building design comprises only 6.5% of the total building 
energy use.  Thus, it would not be feasible to achieve the required 
reduction in CO2 emission from the use of solar panels alone. 

Photovoltaic Cells 

Photovoltaic (PV) cells convert the sun’s light into electricity that can be 
used instead of grid electricity. PV panels have very little impact on the 
environment once installed, as they run quietly without emitting air 
pollution or hazardous waste. While they are associated with higher 
capital costs than solar hot water panels, PV panels can significantly 
reduce the running costs of a building as they replace grid electricity, 
which is more expensive than fossil fuels. 

Photovoltaic cells are most efficient when mounted at 37°, however the 
proposed building design is to be located within The grounds of the Inn, 
which is made up of Grade I, II,II* and locally listed buildings.  Visible 
photovoltaic panels are unlikely to be acceptable in a conservation 
area.  Additionally there is insufficient roof area on the library extension 
for a photovoltaic installation to reduce the BER to less than that of the 
TER. 

Ground Source Systems 

The earth has the capacity to absorb and store heat and forms a vast 
reserve of free low grade heat. In the winter the ground is warmer than 
the ambient air, and in summer it is significantly cooler. Ground water 
heating and cooling through the use of vertical boreholes take 
advantage of the relatively stable temperatures the ground and water 
maintain throughout the year deep below the surface. A closed loop 
system does not extract water from the ground, but cycles water 
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through the system to provide low grade heat in the winter, or cooling in 
the summer. Only a small amount of electricity is required to power the 
pumps cycling water through the system. 

This system can be coupled with heat pumps to increase the output of 
the heating and cooling, with efficiencies that exceed conventional 
chillers and boilers. 

A ground source system is the most appropriate for the proposed 
buildings as it should be able to produce a significant reduction in CO2 
emissions 

It is proposed to use a ground source heat pump system to generate 
low temperature hot water for heating in winter.  The use of heat pumps 
will also replace the requirement for air cooled chillers; which will 
reduce any potential issues of noise pollution and visual intrusion. 

The specification of the mechanical systems is detailed below: 
 Heating system: 

– Ground source heat pump, COP of 4.191 
 Cooling system: 

– Ground source heat pump, COP of 4.192 
 Ventilation system: 

– Ductwork leakage no worse than Class B; AHU leakage no 
worse than Class L2 

 Metering and controls: 
– Local heating, cooling and ventilation controls 
– Centralised building management system control and override 

of local settings, with setbacks and time clock controls 
– Weather compensation 
– Metering and logging of separate energy types 
– Warns when values are out of set range 

 

 

 

 

1  From manufacturer’s data from GI Energy 
2  From manufacturer’s data from GI Energy 
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Table 6.1 shows the energy consumption by end use at each stage of 
the energy hierarchy.  

Table 6.1: Energy end use  

End use 

Baseline energy 
consumption  

(kWh/m2/year) 

“Be lean” energy 
consumption 

(kWh/m2/year) 

“Be green” energy 
consumption 

(kWh/m2/year) 

Heating 55.56 29.63 6.75 

Cooling 6.61 1.49 0.89 

Auxiliary energy 16.56 9.49 8.84 

Lighting 19.36 16.35 16.35 

Hot water 1.32 1.28 1.28 

Total – regulated 99.41 58.24 34.12 

Source: IES VE version 2015 

The BER and TER for each model are listed in Table 6.2. 

Table 6.2: Emission rates  

REF  
TER 

(kgCO2/m2/year) 
BER 

(kgCO2/m2/year) 

A Baseline building 25.1 33.8 

B “Be lean” building 24.4 20.5 

C “Be green” 
building 

21.9 16.9 

Source: IES VE version 2015 

Using the formulas obtained from the Greater London guidance on 
preparing energy assessments the total percentage energy reduction 
was calculated below: 

Savings based on Lean Design = 
(𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑇𝑇𝑇𝑇𝑇𝑇 − "𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿"𝑇𝑇𝑇𝑇𝑇𝑇)

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑇𝑇𝑇𝑇𝑇𝑇
× 100 

Savings based on Lean Design = 
(25.1 − 20.5)

25.1
× 100 =  18.3% 

Further Savings from Renewables =  
"𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿"𝑇𝑇𝑇𝑇𝑇𝑇 − "𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺"𝑇𝑇𝑇𝑇𝑇𝑇

"𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿"𝑇𝑇𝑇𝑇𝑇𝑇
× 100 

Further Savings from Renewables =  
20.5 − 16.9

20.5
× 100 = 17.6% 
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Total Cumulative Savings = 
(𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑇𝑇𝑇𝑇𝑇𝑇 − "𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺" 𝑇𝑇𝑇𝑇𝑇𝑇)

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑇𝑇𝑇𝑇𝑇𝑇 
× 100 

Total Cumulative Savings = 
(25.1 − 16.9)

25.1
× 100 = 𝟑𝟑𝟑𝟑.𝟕𝟕% 

A summary of the calculations can be found in table 6.3 below: 

Table 6.3: Summary of Energy Reduction Results 

 

 

Formula 
Tonnes CO2 
per annum Formula (%) 

Saving from 
energy 
demand 
reduction 

A-B 4.6 (A-B)/A*100 18.3% 

Saving from 
Renewable 
Energy 

B-C 3.6 (B-C)/B*100 17.6% 

Total 
Cumulative 
Savings 

A-C 8.2 (A-C)/A*100 32.7% 

Source: Greater London Guidance on preparing energy assessments. 
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Figure 7.1 illustrates the carbon savings from each step of the energy 
hierarchy, as well as the 2013 target emission rate and the 35% 
improvement over the target emission rate. The results in section 6 
show that passive design measures are capable of providing an 18.3% 
reduction in carbon from the 2013 TER. The installation of the ground 
source heat pumps can provide a further reduction carbon of 17.6% 
over passive design measures. With both methods considered, the 
BER of the proposed buildings has been reduced by more to 32.7% 
from the 2013 TER. 

Figure 7.1: Graphical representation of CO2 emissions reductions 

 
Source: IES VE 2015 

To meet the respective 35% and 20% targets in accordance with 
London Borough of Camden and the London Plan additional 
renewable technologies would need to be incorporated, which 
due to the restraints of developing within a Grade II* heritage site 
are not considered feasible without having a detrimental effect on 
the location. 
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X_Ẁ ��Y������	����������������T������������������]��]�����

a���������������������]��]�������������������������]�������
�����T������������
������� > ?

bZ*'A-8'%.'*B,*ZJ.L*$ZZ'ZZ('%)*$A$-c$[c'*$Z*$*Z'Q$K$)'*ZJ[(-ZZ-B%d > ?

7K'*$%C*ZJ.L*('$ZJK'Z*-%.cJ8'8*-%*)L'*QKBQBZ'8*8'Z-&%d > ?

e$&'*N*B,*4



����������	�
������
��
�
����������
���������������

����������������������
��� ������������


�
��� ��
�����

�� !"#$"%&

'() �*!+"!� !"#$"%&

, !)- �

.*/0+)�!)01*"#$"2-$"3"456!%7""""""""""&

�8 �!9 ":1*;<:)!*: "#,2=%

�8 �!9 ">?8!+< "#,2$"=%&

�+@-!"8!+< A"#B%

A"6 �: *)!9 "1/")- "C<0+;0*9DE"!8 �!9 "- !)")�!*E/ �":1 //0:0 *)"F-0:-"0E";< ")1")- �$!+"C�0;90*9

GHHIJH

7HIKJ4

LMN

4

GG&IJHG

5J7G

GKJ47

GHHIJH

7HIKJ4

LMN

7

G&54JG4

5J77

G5

O�
�������������PQ�

�G2�&"R )!0+2S0*!*:0!+"!*;"6�1/ EE01*!+"E �80: E

�72�T2�4"R E)!<�!*)E"!*;"U!/ E2V�0*W0*9"'E)J2X!W !F!YE

ZG"M//0: E"!*;",1�WE-1@"C<E0* EE E

Z&")1"ZK"[ * �!+".*;<E)�0!+"!*;"\@ :0!+".*;<E)�0!+"[�1<@E

ZI"\)1�!9 "1�"V0E)�0C<)01*

UG"]1) +E
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M)- �Ê"U!�"6!�WE"&T"-�E

M)- �E"?"\)!*;"!+1* "<)0+0)Y"C+1:W

h����P�a�����Q
�����P�h�������ijk�l��mb


�
��� ��
�����

] !)0*9

U11+0*9

�<(0+0!�Y

L09-)0*9

]1)"F!) �

'n<0@$ *)A

�o�
pqq

A"'* �9Y"<E ;"CY" n<0@$ *)";1 E"*1)":1<*)")1F!�;E")- ")1)!+"/1�":!+:<+!)0*9" $0EE01*EJ
AA"X1)!+"0E"* )"1/"!*Y" + :)�0:!+" * �9Y";0E@+!: ;"CY"U]6"9 * �!)1�Ef"0/"!@@+0:!C+ J

44J4H

HJHG

GHJ4H

GrJ7H

GJ7&

7KJ5I

ss�t_

T4JT&

GJG

G&J7T

GHJGK

GJ&7

7KJ5I

uv�bv

h����P�������
�����P����������P�ijk�l��m
b


�
��� ��
�����

6-1)181+)!0:"EYE) $E

,0*;")<�C0* E

U]6"9 * �!)1�E

\1+!�")- �$!+"EYE) $E

5

5

5

5

5

5

5

5

h����P�w�ao��h���������������P
b


�
��� ��
�����

] !)0*9"x":11+0*9"; $!*;"#gy2$"%
&

6�0$!�Y" * �9YA"#W,-2$"%
&

X1)!+" $0EE01*E"#W92$"%
&

&5IJHH

GrHJHr

77JI

G4HJ5G

GT4J4T

&4JG

A"6�0$!�Y" * �9Y"0E"* )"1/"!*Y" + :)�0:!+" * �9Y";0E@+!: ;"CY"U]6"9 * �!)1�Ef"0/"!@@+0:!C+ J

6!9 "4"1/"K



���������	
���	�
��
���	

����	
����	 �	����	
 ������	
 �	������ �������� ������� �	�� ���� �	����	� ������	�

���
� ���
� ����
� ����
� ����
� ��  ! ��  " � !! �  "

#��$��	�������	��%�����%���&��	�'����%�����(�#��$�)����*�%�	�(�#�!�$�+�������,��(�#�!�$� �	���%�%��

������

+��%����

-./01

-2302

.

.

4-05

5505

.

.

/03

602

.01

.054

.

.

.01-

7777

.

7777

#��$�8�����%�������	
(�#��$�)����*�%�	�(�#�!�$�+�������,��(�#�!�$� �	���%�%��

������

+��%����

66.02

4302

2206

-401

/5

-60-

6-05

-

-903

6502

.056

.054

6042

/021

.01-

7777

-03

7777

#��$��	�������	��%�����%���&��	�'����%�����(�#��$�)����*�%�	�(�#�!�$�+�������,��(�#�!�$� �	���%�%��

������

+��%����

330-

230-

.

.

6205

-90-

.

.

602

.05

.054

.054

.

.

.01-

7777

.

7777

#��$��	�������	��%�����%���&��	�'����:	�����(�#��$�)����*�%�	�(�#�!�$�+�������,��(�#�!�$� �	���%�%��

������

+��%����

9.06

5902

.

.

6-01

-20/

.

.

-0/

60-

.054

.054

.

.

.01-

7777

.

7777

#��$�8�����%�������	
(�#��$�)����*�%�	�(�#�!�$�+�������,��(�#�!�$� �	���%�%��

������

+��%����

-5-01

1105

9102

-/0/

1206

/-06

50/

602

-1

--0/

.056

.054

6042

/021

.01-

7777

-03

7777

;	������	�
�

<=>?@A=B@CDEFB-G H@<=>?IJK@=J=LKM@A=B>JA

NOOP@A=B@CDEFB-G H@NOOPIJK@=J=LKM@A=B>JA
<=>?@QOJ@CRSTFB-GH@<=>?IJK@=J=LKM@QOJUVBW?IOJ

NOOP@QOJ@CRSTFB-GH@NOOPIJK@=J=LKM@QOJUVBW?IOJ
XVY@QOJ@CRSTFB-G H@XVYIPI>LM@=J=LKM@QOJUVBW?IOJ

<=>?@ZZ[\\ H@<=>?IJK@UMU?=B@U=>UOJ>P@=]]IQI=JQM@̂]OL@JO?IOJ>P@_VIPAIJK̀@a>PV=@A=W=JAU@OJ@>Q?IaI?M@KP>bIJK@QP>UUc
NOOP@ZZ[[d H@NOOPIJK@UMU?=B@U=>UOJ>P@=J=LKM@=]]IQI=JQM@L>?IO

<=>?@K=J@ZZ[\\ H@<=>?IJK@K=J=L>?OL@U=>UOJ>P@=]]IQI=JQM
NOOP@K=J@ZZ[[d H@NOOPIJK@K=J=L>?OL@U=>UOJ>P@=J=LKM@=]]IQI=JQM@L>?IO
Ze H@ZMU?=B@?MW=

<Z H@<=>?@UOVLQ=
<\e H@<=>?IJK@]V=P@?MW=

N\e H@NOOPIJK@]V=P@?MW=

f>K=@4@O]@2



�����������	


����
���������������������������������������	������	������������	�����������������������������������������

������� � �  ������������������������������������	!�"
�� �"#��

$%&& '()* '()+ ,-''''*./01234'5

6&772 '() '()) ,-'''')8/01234*5

9773 '(.: '(.) ,-''''.*/01234.5

$;<=7>?@A2773A>;<=7>?@A%<=A2773&;BCD? .(: '(E) ,-''''.*/01234'5

FG2?7<<G&A=772? .(: H -7AFG2?7<<G&A=772?A;<AI1;&=;<B

JGC;K&GA%KKG??ALA?;M;&%2A&%2BGA=772? .(: H -7AJGC;K&GA%KKG??A=772?A;<AI1;&=;<B

N;BCA1?%BGAG<D2%<KGA=772? .(: H -7AN;BCA1?%BGAG<D2%<KGA=772?A;<AI1;&=;<B

���������������

OAAAAAAPAQRS;K%&A;<=;T;=1%&AG&GMG<DAOHT%&1G?A4$UVMAWX5;HQRS
) OAAAAAAPAY;<;M1MA;<=;T;=1%&AG&GMG<DAOHT%&1G?A4$UVMAWX5;HY;<

)

ZAQCG2GAM;BCDAIGAM72GADC%<A7<GA?123%KGA>CG2GADCGAM;<;M1MAOHT%&1GA7KK12?(

[���\����������� 
������������ 
��	���������

MAUVC(MAXA%DA:'AF%AAAAAA*AAAAAAAAAAAAAAAAA) : :

F%BGAEA73AE



 The Honourable Society of Lincoln's Inn 
Energy Strategy and Part L Compliance Report 
 

 

 

Appendix B. “Be Lean” BRUKL report 

 

 

348908/BNI/EAD/81/P3 20 July 2015  
C:\Users\wag19983\AppData\Local\Microsoft\Windows\Temporary Internet 
Files\Content.Outlook\I7OI39XS\Energy Strategy and Part L Compliance Report P4.docx 

21 



���������	���
���
���
��
	����������������������������������������������������

 !"#$#%&'(&#)*+#$,-'"(&#-$

.'#&*'#-$+/0+12*+3(4354(&*!+.6++*"#%%#-$+'(&*+,-'+&2*+75#4!#$8+%2-54!+$-&+*93**!+&2*+&('8*&:

.'#&*'#-$+:0+12*+;*',-'"($3*+-,+&2*+75#4!#$8+,(7'#3+($!+&2*+75#4!#$8+%*')#3*%+%2-54!

(32#*)*+'*(%-$(74*+-)*'(44+%&($!('!%+-,+*$*'8<+*,,#3#*$3<

='->*3&+$("*

?(&*0@���A����B���C��CD�����DE

F����������GHIJKI*($

L5#4!#$8+?*&(#4%
 !!'*%%0+F��������M����NM���������

6O$*'+?*&(#4%
P("*0+Q�
�

1*4*;2-$*+$5"7*'0+�����

 !!'*%%0+R������F������M����NM���������.*'&#,#3(&#-$+&--4

.(4354(&#-$+*$8#$*0+F	����

.(4354(&#-$+*$8#$*+)*'%#-$0+ST�T�

J$&*',(3*+&-+3(4354(&#-$+*$8#$*0+U�R�V���������W����
���

J$&*',(3*+&-+3(4354(&#-$+*$8#$*+)*'%#-$0+ST�T�

LXYZI+3-";4#($3*+32*3[+)*'%#-$0+WDT�T�T�

.*'&#,#*'+!*&(#4%
P("*0+Q�\��]]U�UF��̂�V��U]U�


1*4*;2-$*+$5"7*'0+�����

 !!'*%%0+R������F������M����NM���������

�����
������������_��
��������������̀�������M�a����b
�T����
� �
� �cTc

\�����������
������������d\��eM�a����b
�T����
� �
� �cTc

��������������
������������d���eM�a����b
�T����
� �
� ��TD

F����
��������_��
�����̀����������������������f�����������������g ����hi�\��

F������̀�������������������
���������������������������������g R�	��������̀
������

j4*"*$& Y Y Y H5',(3*+O2*'*+&2*+"(9#"5"+)(45*+-335'%k(KI#"#& (K.(43 #K.(43

@���ll �T�D �T�D �T�D mQ������CR��_n�o

]���� �T�D �T�� �T�� mQ�����
CR��_n�o

���_ �T�D �T�� �T�� mQ������CR��_n�o

@������lllM����_��������M��������_������ �T� �TBp �T� mQ������CR��_n�o

��������������� �T� q q Q���������������������̀�������

V��������������r���
���������������� �TD q q Q��V�����������������������̀�������

s������������������������ �TD q q Q��s����������������������������̀�������

L5#4!#$8+,(7'#3

V���������������W���������������������Q��q
�
���������������R��W�������
	�������t�����������������������	��N���������T

���������h���
����������q����������W�������qW������n@bd
��eo�q��
��
�

���������h����������������q����������W�������qW������n@bd
��eo�q����
� ��������h������������
�u�
�
�����W���������
�����qW������n@bd
��eo�q����

�

l�\�����
�����̀��
����������������_��������������
�u�
�
��qW�����������T
ll�F���
������qW���������a�̀N��������������������		�N��������������������������
��������������������
�������������_����������T

lll�
��	��N���������������
��������v���������u�������_��
������qW���������aT
QT�TC�Q����������_�W�����������d���T��
�a��W����e��������

����	����̀����������
���������������a�����������������
����������������̀N���������T

 #'+=*'"*(7#4#&< w-'%&+(33*;&(74*+%&($!('! 12#%+75#4!#$8


�bd�T
�e����D���������������������������� �� �

��������_�S



����������	�
��������
��
����
������
�����
�����
�����
�������
�
����������������

����
���� ���

����������	�
������������������
�����
������	�����������
��������������
 ���� 

!���	�
����������

"#$%&'()*(+*%,(-.$&%-/&'$*%0$-12%(+$%3/)/3.3%,(-.$&%41+%$44/5/$)5/$&%()*%3(6/3.3%,(-.$&%41+%�78&�
9$4$+%'1%'#$%:1);<13$&'/5%=./-*/)>%�$+,/5$&%?13@-/()5$%A./*$%41+%*$'(/-&�

B;%�6/&'/)>%=1/-$+&%9(*/('1+&

C�
��
���������
�� D����
���������
�� E
	�

���������
�� FGH�I�JK�J�LM CE��������
��

N���������� ��� ; ��O � ;

F�

	
�	��
��� ���BP :QR :QR :QR :QR

S����
������
�����
�����
�����
�������
�
����������������

����
��������������CTSD������� ���

P%�'()*(+*%&#12)%/&%41+%>(&%&/)>-$%01/-$+%&U&'$3&%VWO%XY%1.'@.'�%71+%&/)>-$%01/-$+%&U&'$3&%�O%XY%1+%3.-'/;01/-$+%&U&'$3&Z%[1,$+(--\%-/3/'/)>%
$44/5/$)5U%/&%��]̂�%71+%()U%/)*/,/*.(-%01/-$+%/)%(%3.-'/;01/-$+%&U&'$3Z%-/3/'/)>%$44/5/$)5U%/&%��]O�

O;%01/-$+&%9(*&%Y?

C�
��
���������
�� D����
���������
�� E
	�

���������
�� FGH�I�JK�J�LM CE��������
��

N���������� ��� ; ��O � ;

F�

	
�	��
��� ���BP :QR :QR :QR :QR

S����
������
�����
�����
�����
�������
�
����������������

����
��������������CTSD������� ���

P%�'()*(+*%&#12)%/&%41+%>(&%&/)>-$%01/-$+%&U&'$3&%VWO%XY%1.'@.'�%71+%&/)>-$%01/-$+%&U&'$3&%�O%XY%1+%3.-'/;01/-$+%&U&'$3&Z%[1,$+(--\%-/3/'/)>%
$44/5/$)5U%/&%��]̂�%71+%()U%/)*/,/*.(-%01/-$+%/)%(%3.-'/;01/-$+%&U&'$3Z%-/3/'/)>%$44/5/$)5U%/&%��]O�

_;%̀$)'/-('/1)%�U&'$3

C�
��
���������
�� D����
���������
�� E
	�

���������
�� FGH�I�JK�J�LM CE��������
��

N���������� ��� _� � B�]̂ �� O

F�

	
�	��
��� ���BP O�  :QR B�̂a ��b 

S����
������
�����
�����
�����
�������
�
����������������

����
��������������CTSD������� ���

P%�'()*(+*%&#12)%/&%41+%>(&%&/)>-$%01/-$+%&U&'$3&%VWO%XY%1.'@.'�%71+%&/)>-$%01/-$+%&U&'$3&%�O%XY%1+%3.-'/;01/-$+%&U&'$3&Z%[1,$+(--\%-/3/'/)>%
$44/5/$)5U%/&%��]̂�%71+%()U%/)*/,/*.(-%01/-$+%/)%(%3.-'/;01/-$+%&U&'$3Z%-/3/'/)>%$44/5/$)5U%/&%��]O�

a%R--12$*%�78%3(U%0$%/)5+$(&$*%0U%'#$%(31.)'&%&@$5/4/$*%/)%'#$%:1);<13$&'/5%=./-*/)>%�$+,/5$&%?13@-/()5$%A./*$%/4%'#$%&U&'$3%/)5-.*$&%
(**/'/1)(-%513@1)$)'&%(&%-/&'$*%/)%'#$%A./*$�

b;%c)*$+4-11+%d%:('%̀$)'

C�
��
���������
�� D����
���������
�� E
	�

���������
�� FGH�I�JK�J�LM CE��������
��

N���������� ��� ; ��O � ;

F�

	
�	��
��� ���BP :QR :QR :QR :QR

S����
������
�����
�����
�����
�������
�
����������������

����
��������������CTSD������� ���

P%�'()*(+*%&#12)%/&%41+%>(&%&/)>-$%01/-$+%&U&'$3&%VWO%XY%1.'@.'�%71+%&/)>-$%01/-$+%&U&'$3&%�O%XY%1+%3.-'/;01/-$+%&U&'$3&Z%[1,$+(--\%-/3/'/)>%
$44/5/$)5U%/&%��]̂�%71+%()U%/)*/,/*.(-%01/-$+%/)%(%3.-'/;01/-$+%&U&'$3Z%-/3/'/)>%$44/5/$)5U%/&%��]O�

 ;%=1/-$+&%9(*/('1+&

C�
��
���������
�� D����
���������
�� E
	�

���������
�� FGH�I�JK�J�LM CE��������
��

N���������� ��� ; ��O � ;

F�

	
�	��
��� ���BP :QR :QR :QR :QR

S����
������
�����
�����
�����
�������
�
����������������

����
��������������CTSD������� ���

P%�'()*(+*%&#12)%/&%41+%>(&%&/)>-$%01/-$+%&U&'$3&%VWO%XY%1.'@.'�%71+%&/)>-$%01/-$+%&U&'$3&%�O%XY%1+%3.-'/;01/-$+%&U&'$3&Z%[1,$+(--\%-/3/'/)>%
$44/5/$)5U%/&%��]̂�%71+%()U%/)*/,/*.(-%01/-$+%/)%(%3.-'/;01/-$+%&U&'$3Z%-/3/'/)>%$44/5/$)5U%/&%��]O�

B;%<eY

�
������
��
���������
�� F���
���������
�����If��J����������	
�M

N��������	�
� ��� ;

F�

	
�	��
��� ��] :QR

g:1%h1)$&%/)%@+1i$5'%2#$+$%-15(-%3$5#()/5(-%,$)'/-('/1)Z%$6#(.&'Z%1+%'$+3/)(-%.)/'%/&%(@@-/5(0-$g

8(>$%O%14%j



�����������	
�����������
�������	
��� ������������������������

��������� ��������� ���
 ���
�������
�����������	
�������

�
������������ �� �� ��

 !"#$"%&'()*+,-./&01+ " 23 " 454

 !"#$"67 " 3� " 48

 !"9:";).'(+<+..+ " =�� " >=

 !"?!@"?0<01+A+<.,BCC)'+ 48 " " �4

 !"?!@"%DA)<,BCC)'+ 44 " " �35

 !"9:"?0<01+A+<.,BCC)'+ 4� " " 52

 !"9:"%DA)<,BCC)'+ 4= " " 4>�

 !"#$"%&'()*+,-./&01+ " 28 " =>=�

 !"EF":+0D)<1,://A " 34 " 285

 !"EF"7/&&)D/& " 32 " >>

 $,%'',67 " =�� " 4�

 $,%D*/'0'G,://A,=� 42 " " 4�3

 $,%D*/'0'G,://A,� 42 " " 4=8

 $,%D*/'0'G,://A,8 42 " " 4�3

 $,%D*/'0'G,://A,3 42 " " 4�3

 $,%D*/'0'G,://A,5 42 " " 4�3

 $,!H"7"$�"�� " 84 " >��

 $,!H"-"�= " 38 " 52

 $,-./&+ 8� " " 44

 $,-./&+,7(0)& 2> " " =28

 $,67 " 3� " 3�

 $,67 " 8> " =�>

 +'.I&+,H(+0.+& >= " " =�3>

#$,%'',67 " 5> " >�

#$,%D*/'0'G,://A,= 4� " " >48

#$,%D*/'0'G,://A,� >5 " " >48

#$,%D*/'0'G,://A,> >5 " " >43

#$,%D*/'0'G,://A,4 >5 " " >48

#$,%D*/'0'G,://A,2 4� " " >4�

#$,$0& " 8� " 53

#$,$&+0J/I.,-K0'+ " �� " ��82

#$,7L,-./&+ ==� " " 3

#$,7L/0JM 22 " " �3

#$,7/&&)D/&,./,67 " 8= " ���

#$,N&/O+'.)/<,://A �2 " " >>

#$,:+'+K.)/< " 8> �2 5�

#$,-./&+ �4 " " >8

#$,-./&+ 82 " " 4�

#$,67 " 8� " =��

#$,67 " �� " 58

 $,$&+0J/I.,-K0'+ 44 " " ==45

P/<+,=�5� 4� " " 5

N01+,>,/C,8



�����������	�
����
����������������������������������

��
������
�����������������������

��������������������

���� ������������������������������ ���������������������

� !" #!"$%$&'('%)*+,,-.' /+*0!123145 /+

� !" #!67(-%*+,,-.' /+*0!893:45 /+

� !;<!"$%$&'('%)*+,,-.' /+*0!=145 /+

� !;<!67(-%*+,,-.' /+*0!823145 > ?

�@*67AB.$.C*<BB(*29 /+*0!2=3845 > ?

�@*67AB.$.C*<BB(*D /+*0!:23D45 > ?

�@*67AB.$.C*<BB(*= /+*0!2=3E45 > ?

�@*67AB.$.C*<BB(*1 /+*0!2=3D45 > ?

�@*67AB.$.C*<BB(*8 /+*0!213F45 > ?

�'.)GH'*IJ'$)'H /K6 /K6

L@*67AB.$.C*<BB(*2 /+*0!8=3145 /+

L@*67AB.$.C*<BB(*: /+*0!8=3F45 /+

L@*67AB.$.C*<BB(*M /+*0!8=3M45 /+

L@*67AB.$.C*<BB(*F /+*0!8=3M45 /+

L@*67AB.$.C*<BB(*E /+*0!8D3145 /+

L@*<'.'N)-B% /K6 /K6

�@*@H'$OBG)*?N$.' /+*0!1=3F45 /+

����������P	�
���
��Q���������Q�������������R���������R����������������������S�������

�����������TUV

?'N$H$)'*WGX(-WW-B%

����������Y	�
�����������Z�
����������Q�����������������Z[�QQ��������
���������Q����

����������������������
����

?'N$H$)'*WGX(-WW-B%

U\T]��V������	����������������Q������������������Z��Z�����

^���������������������Z��Z�������������������������Z�������
�����Q������������
������� > ?

_W*'A-7'%.'*B,*WG.J*$WW'WW('%)*$A$-̀$X̀'*$W*$*W'N$H$)'*WGX(-WW-B%a > ?

6H'*$%C*WG.J*('$WGH'W*-%.̀G7'7*-%*)J'*NHBNBW'7*7'W-&%a > ?

b$&'*F*B,*=



����������	�
������
��
�
����������
���������������

����������������������
��� ������������


�
��� ��
�����

�� !"#$"%&

'() �*!+"!� !"#$"%&

, !)- �

.*/0+)�!)01*"#$"2-$"3"456!%7""""""""""&

�8 �!9 ":1*;<:)!*: "#,2=%

�8 �!9 ">?8!+< "#,2$"=%&

�+@-!"8!+< A"#B%

A"6 �: *)!9 "1/")- "C<0+;0*9DE"!8 �!9 "- !)")�!*E/ �":1 //0:0 *)"F-0:-"0E";< ")1")- �$!+"C�0;90*9

GHHIJH

7HIKJ4

LMN

7

K&HJOO

5J&

GHJ&P

GHHIJH

7HIKJ4

LMN

7

G&54JG4

5J77

G5

Q�
�������������RS�

�G2�&"T )!0+2U0*!*:0!+"!*;"6�1/ EE01*!+"E �80: E

�72�P2�4"T E)!<�!*)E"!*;"V!/ E2W�0*X0*9"'E)J2Y!X !F!ZE

[G"M//0: E"!*;",1�XE-1@"C<E0* EE E

[&")1"[K"\ * �!+".*;<E)�0!+"!*;"]@ :0!+".*;<E)�0!+"\�1<@E

[I"])1�!9 "1�"W0E)�0C<)01*

VG"̂1) +E

V&"T E0; *)0!+".*E)J_"̂1E@0)!+E"!*;"V!� "̂1$ E

V&"T E0; *)0!+".*E)J_"T E0; *)0!+"E:-11+E
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