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EXECUTIVE SUMMARY

Central Stationers are planning to build a six storey development on the site which stretches from 159-165
Camden High Street, NW1. The development will consist of a ground floor and lower ground floor area
designated as commercial space and 14 flats on the 1* to the 4" floors of the development,

In response to the Camden UDP and the requirements of the London Plan, the proposed scheme is
designed with regard to the principles of energy efficiency. The development is also designed so that 10%
of the total predicted energy consumption or 10% of the CO, emissions are reduced with on-site
renewable energy sources, whichever is the greater. The total predicted energy consumption for the site
is shown in the table below.

Table 1: Energy demand assessment summary

Baseline energy and emissions 217,649 100% 100%
Savings from energy efficiency 44,378 20% 20%
Savings from renewable energy 17,027 10% 10%

The Energy Strategy has baen developed following the Mayor's energy hierarchy of using a) less energy,
b) using renewable energy and c) supplying energy efficiently. The main elements of the Strategy are as
follows:

Use less energy — ‘Be Lean".

« Appropriate glazing ratios to balance between passive solar gain, daylighting, heat loss and
summer overheating.

» Exceed typical building regulation insuiation standards to reduce heat loss from the building fabric.

« High efficiency lighting. both interior and exterior.

+ Reduce energy consumption from lights and appliances through low energy lighting and A-rated
appliances where provided.

Use renewable energy — ‘Be Green':
The proposed option to meet the 10% renewables target is:

*  Solar hot water collectors to supply domestic hot water to all the flats.
Supply energy efficiently ~ ‘Be Clean’:

« Air-sourced heat pumps are used for space heating, cooling and air conditioning in the flats.
These units are air to air and have low CO; emissions because they run at relatively low
temperatures.

« CHP is not recommended for this scheme due to the small scheme size and the lay out of the
blocks. There are also concemns about the human resources required to maintain and operate a
CHP unit at this location.

These measures provide an integrated approach to the energy efficiency and renewable energy objectives
of the London Borough of Camden and the GLA.

2™ December 2008 4
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1 INTRODUCTION

1.1 SCHEME SUMMARY

The development at 159-165 Camden High Street will be a mixed use development consisting of a ground
floor and lower ground floor area designated as commercial space and 14 flats which stretch from the 1%
to the 4™ floors of the development.

The development is in a single six storey block facing approximately East with other buiidings directly to
the North and South and a garden/courtyard area to the West.

Table 2: Schedule of areas

Lower Ground Floor Commercial *
Ground Floor Commercial 212 20 423
First Floor Flats &7 4.0 266
Second Floor Flats 69 4.0 276
Third Floor Flats 49 35 172
Fourth Floor Flats 85 2.5 213
Total 16 1,350

* Lower Ground Floor is unheated storage space sa is not relevant for energy calculations.

1.2 RELEVANT PoLicy

1.21 London Plan

Policy 4A.7 (Energy efficiency and renewable energy) states:

The Mayor will and boroughs should support the Mayor's Energy Strategy and its objectives of reducing
carbon dioxide emissions, improving energy efficiency and increasing the proportion of energy used
generated from renewable sources by:

« improving the integration of land use & transport policy and reducing the need fo travel by car

« requiring the inclusion of energy efficient and renewable energy technology and design, including
passive solar design, natural ventilation. borehole cooling, combined heat and power, communily
heating, photovoltaics, solar water heating, wind, fue! cells, biomass fuelied electricity and heat
generating plant in new developments wheraver feasible

» facilitating and encouraging the use of all forms of renewabie energy where appropriate inciuding
giving consideration to the impact of new development on existing renewable energy schemes

*  minimising light lost to the sky, particularly from street fights

The Mayor will work with strategic partners to ensure that the spatial, transport and design policies of this

plan support the Mayor's Energy Strategy and contribufe towards achiaving CO, and renewable energy
targets.
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Policy 4A 8 (energy assessment) states:

The Mayor will and boroughs should request an assessment of the energy demand of proposed major
developments, which should also demonstrate the steps taken to apply the Mayor’'s energy hierarchy. The
Mayor will expect ali strategic referrals of commercial and residential schemes to demonstrate that the
proposed heating and cooling systems have been selected in accordance with the foliowing order of
preference: passive design; solar waler heating;, combined heat and power, for heating and cooling,
preferably fuelled by renewables;, communily heating for heating and cooling, heat pumps: gas
condensing boilors and gas ceniral heating. Boroughs showld apply the seme cnteria fo major
developments.

Palicy 4A.9 states:

The Mayor will and boroughs should require major developments to show how the development would
generate & proportion of the site’s electricity or heat needs from renewables, wherever feasible.

The Mayor has defined an Energy hierarchy to help guide decisions about which energy measures are
appropriate for a new development;

1. Use less energy
2. Use renewable energy
3 Supply energy efficiently

1.3 LONDON BOROUGH OF CAMDEN

With the Planning and Compulsory Purchase Act 2004, the government revised the system of planning
documents in order to speed up the preparation of plans and to make the planning process simpler and
more flexible. The new system of planning documents is cafied the Local Development Framework (LDF)
and will replace ‘old-style’ Unitary Development Plans. The Camden LDF is in development and is due for
adoption by the Council in March 2010.

The current (2006) London Borough of Camden UDP states the following:

C ~ Uss of energy and resources:
The Councit will seek developments that conserve energy and resources through:

a) designs for eneryy sfficiency

b} renewabie energy use;

¢) optimising energy supply; and

d) the use of recycled and rengwable building materials.

The Council require major developments fo demonstrate the energy demand of their proposals and how
they wouid generate a proportion of the site’s slectricity and healing needs from renewables wherever
feasible.

1.62 Govemnment policy on energy and planning is set out in Planning Policy Guidance 22 ~ R bl
Energy. The Govemment has accepted the recommendation of the Royal Commission on Environmental
Foliution that greenhouse gases should be reduced by 80% by 2050. Buildings account for 46% of UK
carbon dioxide emissions. If the principles of energy efficiency design are adopted for new and
rehabilitated buildings, this will make a substantial contribution to reducing carbon dioxitde emissions.

1.63 The Council particularly welcomes developments that have low or zero emissions. There are many
ways of influencing the extent to which developments are energy efficiency and reduce carbon dioxide
emissions. These include orientation, passive solar gain, density, location, choice of energy supply, use of
renewable energy, choice of heating and ventilation systems, control systems and choice of materials.
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Developers should give details of how they have addressed these issues in any design statement that is
submitted under policy B1.

The Govemment's Climafe Change Programme has set a target that 10% of the United Kingdom’s
slectrical requirements are to be met from renewable resources by 2010, and 20% by 2020. Therefore,
the Council expects major developments of 1000m’ or 10 housing units or more to incorporate renewable
energy production equipment to provide at ieast 10% of predicted energy requirements. The most likely
sources of renswable energy for developments in Camden are solar waler heating, photovoltaic celis,
small scale wind turbines, passive solar energy, natural ventilation and borehole cooling. Developers
should give details of how they have addressed these issues in any design stalement that js to be
submitted under policy B1. Although not strictly renewable, combined heat and power through its far
greater energy efficiency, also has enormous potential for reducing carbon dioxide emissions. It can be
used at both large and small scale. Special regard should alse be paid to the Grealer London Authority’s
“The Mayor's Draft Energy Strategy”, (2002). Further guidance on energy matters and sustainable
buildings is contained in supplementary guidance and the Camden Green Buildings Guide.

1.4 PLANNING CONSTRAINTS AND GUIDELINES

As mentioned above, the following policy and guidance has been referred to in the preparation of this
sustainable energy strategy. The approach to energy issues set out in this strategy for the site responds to
the policy objectives of current national, regional and local planning policy.

Planning Poficy Statement 22: Renewable Energy (ODPM, August 2004}

The London Plan: Spatial Development Strategy for London (Mayor of London, February 2004)

Green light to clean power: The Mayor's Energy Strategy (Mayor of London, February 2004)

Integrating renewable energy into new development: Toolkit for planners, developers and consuftants

{London Energy Partnership, September 2004)

« The London Plan: Sustainable Design and Construction Supplementary Planning Guidance (Major of
London, May 2006)

» London Borough of Camden UDP
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2 ENERGY DEMAND ASSESSMENT

The following tables show the impact of the proposed measures on the energy demand for the site. A
Baseline energy demand was produced for the development using Benchmark data. Subsequently
building regulation (Part L) calcutations have been produced for each of the types of flat based on the
actual U values for the fabric of the flats. The resulting energy use requirement for the development has
been used to determine what the 10% carbon dioxide reduction target from renewable energy should be.
The subsequent energy demand after renewable energy has been implemented is reported below as the
proposed energy and carbon dioxide for the scheme,

Table 3: Total energy efficiency and renewable energy savings vs. baseline scheme {annual
figures)

kWh Kah
167.646 70.747 127.6834 53.882 40012 16,885

50,003 21.101 20,483 8,836 28,540 12466
11,078 4874 1,823 3,301 3,253 1,373
Total 228,725 96,522 155,921 86,799 72,804 30,723

Table 4: Energy efficiency savings summary (annual figures)

Reduction in energy
demand (kWh) 55.454

Reduction in CO2
emissions

23402 20%

Table 5: Renewable energy savings (annual figures)

Required snergy
generation from 17.350 10%*
Renewables

Proposgd energy
genaration from 17,350 10%*
Renewables:

* this is as a percentage of the net energy use after energy efficiency
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Tahle 6: Renewable energy carbon savings {(annual figures)

Required CO,
reductions from
recewable*

Proposed CO;
reductions from 7.495 10%*
renewables:

* this is as a percentage of the net energy use after energy efficiency
Table 7: Energy demand breakdown

Development type GIFA
{m"}

area averaged 20%
Lower Ground Floar | 0 0 [1} 0% 0 0
Commercial
Ground Floor 423 137 114 17% 58 48
Commercial
First Floor Flats 266 35 26 24% 9 7
Second Fioor Flats 278 35 26 26% 10 7
Third Floor Flats 172 39 28 27% 7 S
Fourth Floor Flats 213 40 28 29% 8 ]
Total

Table notes:

1. Net internal floor area based on actual floor areas marked on drawings
2. This table excludes the contribution from renewable ensrgy.

The following assumptions/benchmarks used to calculate the baseline figures:

o The development is all electric, therefore the baseline scheme numbers have been estimated
from the TER from building reguiations.

5 For commercial space emissions are estimated at 137kgCO,/m? (baseline scheme) and
114kgCO,/m? (proposed scheme), based on typical and best practice benchmarks from CIBSE
Guide F.

o Cooling loads have been estimated at 1.66kwWh/m? for the fiats in the proposed scheme. This is
based on an assumption of 4 hours per day cooling for B weekends per year and based on the
actual unit sizes which will be instafied (data from Daikin). The baseline cooling loads have been
estimated assuming the same cooling duty supplied by a cooling fan.

o The target CO, emissions after energy efficiency are calculated using the building regulations
{part L} calculations based on the actual U values used in the development.

» The energy consumption from appliances (not accounted in Part L) is taken from the calculation
tool in Ecohomes 2006 (Building Research Establishment),

2™ December 2008 9
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3 ENERGY EFFICIENT DESIGN MEASURES

Achieving low energy consumption in use requires action on four main fronts.

1. Promote and encourage sustainable lifestyles

2. Duignandmwﬁmdbmbbmmdbumms
3. Use, dperation and management of buikiings and bullding services
4, Selaction and use of other enengy consuming equipment

mmmmmmmmmmqmmmmmmignmmm,
and the ultimate owners and occupiers of the bulidings- will have primary responaibilty for kers (1), (3)
and (4). Howsver the developer and design tean can infiuence the ullimata owners and ooCuplers by

. Designhgbuﬂd‘rrgshatmeasytowmﬂmmﬁvﬂhayﬂwsmﬂ'dﬁwﬁﬁoaﬂ‘
. PqugbwemyequWMasfarum%Mofadﬁsimonm
« Providing guidance on efficient use and operation of the bulklings and building services

The following sections review the proposed energy efficiency measures. Al meazures set oul in this
rmﬂmmmsfmmmmewudmwmmmwnhm%m
mmdmmmmwmmmmmmbdmmdmmem

3.1 BUILDING ORIENTATION

The orientation of the blocks on this site is dictated by the setiing. The black is ofiented towards e East.
Appmpdaﬁgluimrwoshmmmmmmmmwmdmainabdmmm
passmmgaiﬁ,dayﬁglﬁng,hea&hsaandmmmdmding.

3.2 BUNLDING FABRIC PERFORMANCE

Improving the insulation of the building fabric is one of the jowest cost methods of raducing iife cycle
carbon emizsions antt enrergy cost.

it is proposad to anhance insulation levels beyond that of 2008 Pat L This i for two reasons:
+  Tofaciitate the use of solar thermal in meeting the 10% renewable snergy requiremant.
. To demonsirate enbanced insuletion in the binck and reduce the site basefine energy
consumplion.
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[ L
= 8.8 1
(AT [XT)
(¥ = (X
| Expoiad Windows. 180 1.8
Lﬂ';_m’ﬂ_fvh}_,j 2 -I
{ Boder type __|__Condenaing biier __,_nim_'

'mm&memmmmmmmm
Tha proposed U valiss 5 (hass hed haes boan wsed is SAP caipulalions 1o dalsrming the DE s for the

il

3.3 Domsesnc Hot Waren

Domeshc ot water [DHW) 5 vsusly a1 3 Kwad Merpeniiure Than walar used iy wpace heating ang @
sty bacomas wikts wider sfier baing used. Typical uses amk rol only the traditianil showars, bethe
and taps, bot abso the hol water load of dislwashars and washing machings

Wimter use will e minimisad by using low Now tape such a5 that Bustrsted n The figuie below, Basides
amang watar fhis will save eneegy by raduging the consumplon of hol water

Figurs 3-1 Exarmpie of warlesr sdving tap

34 DAYLIGHTING' LOW ENERGY LIGHTING

It i proposed that high efcency ighting wil be metalled in the Sevelopment, wah fitings it only allow

wrazaling s offcent, delorEDdva Rghting byl the deairs for this will be Bmibed &y the uve of BeTEctve fums
S=rgs thal ore capably & proweing ciflsrent ambienoes @ the main habdabis mom

Lighting kor comiman arans wil ba instalied with time-clock comrol and PIRL stélpeancy sensors
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External space lighting will be specified with low energy fitings e.g. CFL, luminaires or strip lights, daylight
cut-off devices or timers, and designed to reduce light pollution.

Sustainable Energy Strategy - 159-165 Camden High Street, Cemden, NW1

3.5 ENERGY EFFICIENT APPLIANCES

It is proposed that energy efficient white goods with a rating of A will be provided to reduce residents’ cost
in use or information provided recommending their use.

3.6 ENERGY EFFICIENT VENTILATION, HEATING AND COOLING

The lowest energy ventilation method is passive natural ventifation. However the site is located close to
Camden High Street, a busy, noisy and polluted main road. Therefore because of noise and air quality
issues the expectation is that the residents will not normatly want 10 open their windows to the street. For
this reason an air conditioning system will be fitted which will be used for both heating and cooling of the
fiats. The system is effectively a communal air source reversibie heat pump which can give a cooling
COP' of over 3.1 and a heating COP of over 3.38%. The system is less carbon intensive than a
conventional system which would use gas boilers for heating in the heating system and electric fans for
cooling in the summer,

3.7 HEATING SYSTEMS COMPARISON
Electrical heating

Direct electrical heating is not considered since it is the most carbon intensive way of heating, and it is not
listed in the Major's hierarchy of options for heating. As mentioned above, indirect electrical heating,
cooling and air conditioning is being used in the development. Each flat will also have a hot water tank
heated through an electric emersion element. Howeaver only 40% of the hot water requirements will be
proviied by electricity as a solar hot water system will be installed to provide the other 60%.

CHP

CHP has been considered for integration into a communal heating system. This option is not
recommended for the follow reasons:

o Limited heat load. Due to the small size of the scheme, there is only a modest heat load to serve
and littie diversity of load profile, meaning that there is not an appreciable baseload of heat for the
CHP to supply. This means that only the smallest of CHP units would be technically suitable,
which would yield little or no economic or environmental benefit. The heat load for the site will
also be much lower once ranewable energy options are implemented (see recommendations of
this report)

o The difficulty of obtaining value for alectricity produced. The value of exported power to the grid is
low. There is very iittie landlord demand (high efficiency communal lighting only), thus electricity
would have to be sold to tenants to obtain good economic value to the power produced. The
administrative effort to charge tenants for their electricity is infeasible for a scheme of this size.
The operation and maintenance requirements of a CHP unit are also a concem at this site,

* Coeflicient of Performance — a measure of how many units of heat ar cooith a heat pump will produce per unit of
electricity used fo run it.
% These are the minimum COPs quoted by Daikin for the entire system design.

2™ December 2008 12
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Communal heating

in accordance with the London Plan, community heating has been considered for this development. A
community haating scheme will be installed to service the flats. This community heating system will be in
entirely heated using air-sourced heat pumps.

individual gas boilers
individual gas condensing boilers have not been chosen for this scheme

2™ Decermber 2008 13
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4 RENEWABLE ENERGY TECHNOLOGIES

are considarad in the sactions helow.
44 SOLARHOT WATER (SHW) HEATING

swnuwmmtmuxnmm'mmwmmmmmnm.sammtwa:ar
mmmmmemmﬂmawmwmmmMm
critically affected by shading. A'MWWMM‘MMWM;Q\ have their fins
mmmmmwmmmmmmmmmmamw
mmmgwm.mmmawmmmmmm.

mm'swmmmm._mmmma
targe volume of hot water slorage, which is often prohibitively
wmmmw.hmmﬂymm
apatments asrved, tharsfons ars generally sultable for units on the
B " o floor of blocks of flats onfy. The opfivium panel area is a
Figure 2: Evacusied tubes themaelvas come in a variely of shapes and sizes, Some paneis
have now been produced which are specifically designed for large

cammunal hot water systems.

Figure 4-2.

* intagrating Recewable Enargy into New Developments: Toolkit for pianners, developers and consuants (GLA,
September 2004)
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4.2 PHOTOVOLTAICS

Photovoltaic panels (PV) are solar panels that produce electricity.
They can be easily integrated in roof spaces or fagades. While roof
integration is more discrete, it can still be designed to make an
architectural statement.

In order to maximise the output of the PV installation the modules
would ideally be roof-mounted and sloped toward the south at an
angle of 30 degrees.

To meet the 10% CO, reduction requirement would require Figure 44
approximately 16kWp of PVs to be installed. This would require a

roof area of approximately 120m® and would cost an estimated £90k

to install.

The simple payback would be around 70 years assuming the current value of domestic electricity and
including the value of Renewable Obligation Certificates, afthough there is some uncertainty over the
future value of the certificates which are only guaranteed until 2015. This would require the managing
agent to provide electricity to the apartments as a landlord’s service in order to realise a higher value for
the electricity than if it was exported to the grid. Even with the inclusion of revenue from the ROCs, the
simple payback exceeds the 25 year expected life of the system.

4.3 WinD

Wind turbines provide the opportunity to generate renewable electricity more cheaply than equivalent PV
systems. Urban Wind Turbines are still considered innovative, despite the widespread use of large scale
wind turbines in wind farms. The cost effectiveness of wind turbines increases with scale. Thus from an
economic perspective larger turbines are most economic, but are also more likely to be unacceptable from
a technical and planning or architectural perspective in this instance.

Urban wind is associated with high levels of turbulence and it is difficult to estimate wind speeds.
Performance is very site specific, depending on the local wind resource, topography and the
characteristics of a particular turbine, It is however a technology that is evolving and some products are
being developed explicitly to cope with the technical and planning constraints of urban wind turbines,
resulting in a great variety of wind turbine types. The conventional ‘windmill-type’ horizontal axis turbines
are the most cost effective in energy terms. In view of the number of new turbines being launched onto
the market, it is important to check that credible performance data is available (ideally independently
verified), that the products are BS type tested and that they have a sufficient warrantee.
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Figure 4-4: Images of various small scale wind turbines

Windsave (~1kW)
vertical axis devices Swift

Figure 4-5: A building mounted Proven 2.5kW turbine, plus detail of a mounting

There are no locations for ground mounted wind turbines for the site. Installation of two 1.5kW roof
mounted wind turbines could be considered at the back of the property. The total instalied capacity would
be 3kW. With an assumption of a 10% load factor the wind turbines would pay back in 43 years. The total
cost of this option would be £10k. However this level of wind turbine installation would only reduce CO,
emissions by 2%. Low and uncertain wind speeds, perceived visual impacts and building integration risks
mean that building integrated wind turbines have not be recommended for this development.
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4.4 GROUND SOURCE HEATING AND COOLING  Figure 7: Schematic of a GSHP system

Ground Source Heat Pumps (GSHP) are often
considered to be a renewable energy technology.
They are typically installed with a closed water loop
either in a horizontal trench or a vertical borehole.
Electrical energy is required to drive the heat pump,
using the stability of the earth’'s temperature to
achieve high seasonal efficiencies.

GSHPs can supply all of the space heating and
domestic hot water requirements of a dwelling.
However, iow temperature heat emitters are required
due to their relatively low tempergture output (up to
65°C, but the best efficiency is achieved at slightly
lower temperatures). This requires either under floor
heating or oversized radiators (by approx 30%). For
individual systems GSHPs are best suited to ground
floor dwellings, to minimise the distance from the
borehole to the dwelling. The heat pump itself is
about the size of a conventional boiler and does not
require a flue. Typical ground conditions allow 50W/m
of heat to be absorbed through a vertical ground
probe.

Although the Toolkit recommerxis considering GSHP
as a renewable energy, as a CO; reducing measure it
is less easy to justify. This is because GSHPs typically
use a high CO, emitting fuel (electricity} to displace
lower CO, emitting fuel (gas). The CO; saving ability
of GSHP depend on them running with high
coefficients of performance (COP). High COPs are
achieved if the outlet temperature for the heat pump is
fow.

For this deveiopment this can be achieved if the heat
pump is operating in heating mode. However if
operating in hot water mode where the temperatures
need to be much higher the COPs tend to be much
lower and this means that in carbon terms the heat
pump is not the best option. Because of the high
insulation and airtightness for this site heating
requirements are relatively low. Therefore it would not
be possible to meet the 10% CO, reduction target
using GSHP.
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4.5 Biomass

Biomass is a generic name for either solid biomass such as
woodchips and pellets, and liquid biofuels, such as bicethanol or
biodiesal. In this section report, ‘biomass’ here refers only to
woodchips and. peflets, which are the main biomass fuels for
heating applications. Biofuels are currently expensive when
compared to natural gas, and therefore not a first choice for
developments in London at present,

Biomass fuels have become more readily available and the
technology is maturing. Biomass boilers are readily available ina 4.7: Wood pellef

range of sizes. Biomass CHP is stll &t an early stage of fgure 47; pellets
development, and there are cumently only a handful of installations in the UK. Biomass CHP is not an
option for this development, as the smallest available engine size would be too largs.

Providing heat with biomass bollers is one of the cheapest capital cost solution to meet 10% of
renewables, but the mast onerous in terms of operation and maintenance. Peliets tend to be a more
competitive solution at the small scale. since they have a higher calorific value than woodchips, meaning
they are easier to transport and store.

The reversible air-sourced heat pump strategy for the site means that the biomass boiler would only serve
an estimated hot water load of 26.9MWh/year. A 20kW peliet boiler would be sufficient to service this
need. The boiler could be instaifed for around E20k. With an assumed pellet price of £150%onne this
system would payback in 19 years. This low payback is mainly due to the fact that the primary fuel for hot
water heating is electricity which has a high cost.  If the pefiet boiler met ali of the hot water Ioad for the
site it would reduce CO, emissions on the site by 14.2%.

The figures below show a typical fuel supply and storage system. A boiler of this size would consume

approximately 1m> of wood peliets a week (~500kg). The total floor area required for both plant and fus!
storage would be around 10m’,

Figure 4-8: Biomass store
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Figure 4-9: Biomass fuel delivery and store

The reversible heat pump strategy for the site means that the biomass boiler would only serve an
estimated hot water load of 26.9MWh/year.

The cost of wood pellets and their distribution in London is subject to specific contract negotiations. As a
result, the economic viability of the biomass scheme is dependant on the development of a competitive
market for biomass in London. Paybacks of less that 20 years are possible, but this is only because the
avoided cost of electrical hot water heating is high for the site. A particular issue for this scheme is the
relatively low quantity of biomass required. [t is likely to be difficult to procure such a small volume at a
reasonable price. Road access to the site is also a big issue. For these reasons biomass has not be
recommended as an option for this site.

4.6 GREEN TARIFFS

It is recommended that all apartments on the development are initially signed up to a green electricity
provider, even though this does not qualify for the 10% target. This helps build demand for renewable
energy as part of the generation mix.

There are a wide variety of tariffs available depending on the proportion of renewably generated electricity
included in the supplied power. Some suppliers will offer 100% renewably generated electricity but charge

a premium of 0.5-1p/kWh. Others will match conventional suppliers offering 10% renewable make-up
initially, increasing with each year of continued support.

4.7 CONCLUSIONS

None of the options achieve a positive Net Present Value at a 3.5% discount rate over 15 years against
the competing all electric energy provision. All options are an additional cost.

2% December 2008 20
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Figure 4-10 below shows the renewable snergy options which have been considered for the site in terms
of lfe-cycle carbon saving Net Present Value over 15 years, This provides a convenient comparison of
the relative total costs (capital and operating cost) of the different options. The percentage contribution
towards site energy consumption for each option is shown as a percentage next to the associated bar,

2™ December 2008 21



Sustainable Energy Strategy ~ 159165 Camden High Street, Camden, NW1 \.

Figure 4-10: Life cycle cost comparison

NPV/tonnesCO,
700
% figures are percentages off
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200 -
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Solar Water Biomass Heating Small Scale Wind  Roof Mounted
Heating Turbines Photowoltaic
Panels

Biomass heating has a relatively low life cycle costs per unit of carbon saved over 15 years. Wind power
and solar water heating life cycle costs are broadly similar. Photovoltaics life cycle costs significantly more
expensive. Ground Source Heat Pumps are not shown since they would not be able to technically meet a
10% target without becoming net CO; emitters.

Figure 4-11 compares the capital cost of each option. Capital costs have been scaled assuming a 10%
€O, reduction target could be met, although in the case of small scale wind and photovoltaics this would
not be possibie in this instance. A communal biomass boiler for the block of flats is the cheapest option,
however this option is discounted due to access issues. The next cheapest option is a solar hot water
system.

Figure 4-11: Capital cost comparison

capital cost (£}

t Solar Water Biomass Heating Small Scale Wind  Roof Mounted
Heating Turbines Phatowltaic
Panais

Capitat Cost (£)

Technology
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in view of the technical, commercial and practical constraints reviewed in this report, the recommended
option is a solar hot water system to feed hot water to each flat.

The reasons for selecting this option are:
+ Financial performance -~ low capital and life cycle cost compared to other options.
« Practicalities of implementation — relatively easy to implement within the roof area of the building.
« Technical performance - The SHW systems can meet the 10% renewables target and the CO, target.
« Low operational requirements. SHW systems have minimal operational requirements for building
oecupants and the landiord. This is a particular benefit for this relatively small development,
« The main implication of using SHW is:
« The need for individual hot water storage tanks for each flat and associated pipe work to deliver
hot water to each flat.
«  Careful attention to be paid to roof integration of the system 1o ensure there is adequate area for
the chosen system.

» Biomass Heating is not recommended for this scheme for the following reasons:

- Access to the site for fuel deliveries is off a main road. It is unlikely that the appropriate
access consents would be obtainable from the local authority.

- The modest size of this development. There is no obvious management structure on site that
could successfully maintain and operate a biomass boller. A larger plant room and fuel store
would have to be constructed using valuable site area.

- immature fuel supply chain in London at present. The small volume of biomass required
{~600kg/month on average) which will exacerbate the difficulty of finding an economic supply.

«  Wind Power. The wind resource at this site is poor, due to its geographic location and urban
setting. The capacity of wind power is technical unfeasible to achieve on this site with acceptable
visual and noise impact. The cost of renewable energy production from wind would be significantly
greater than the renewable heat options. There are concerns over integration of the system into
the buildings structure.

« Photovoltaic panels (PV). integration of a large number of PVs into the roof area is likely to be
problematic due to the shape and size of the roof, therefore meeting the 10% target would be
difficult. This option is also the most expensive option by a wide margin. The capital cost would
be in the region of £30k.

« Ground source heat pumps (GSHP). it is not possibie to implement a ground source heat pump
solution at this site fo meet the 10% CO, target. This is because in order to meet hot water and
space heat requirements the system would need to run at high temperatures which would reduce
the COP drastically and therefore make this solution a net CO, generator.

2™ December 2008 23
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The following specific measures are either adopted of recommended at this stage (which may be subject
to future modification as the project develops):

Use loss energy — ‘Be Lean’:

+ Appropriate glazing ratios to balance between passive solar gain, daylighting. heat foss and
summer averheating.

« Exceed typical building regulation insulation standards to reduce heat loss from the building fabric.

« High efficiency lighting, both interior and exterior.

« Reduce energy consumption from lights and appliances through iow energy lighting and A-rated
appliances where provided.

Use renewabie energy - ‘Be Green’:
The proposed option to meet the 10% renewables target and the 10% equivalent carbon dioxide target is:
« Solar Hot Water to deliver solar hot water to all the flats.
Supply energy efficiently - 'Be Clean’:
« Reversible Air-sourced heat pumps to deliver heating, cooling and air conditioning to the
development.
+ CHP is not recommended for this scheme due to the small scheme size and the fact that all of the
space heat provision will be from an air sourced heat pump. There are also concerns about the

human resources required to maintain and operate a CHP unit at this location.

These measures provide an integrated approach to the energy efficiency and renewable energy objectives
of the London Borough of Camden and the GLA.
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APPENDIXA IMAGE SOURCES

Solar Century

Viessman

Riomay

Proven Wind Turbines
Ropatec

Windsave

Renewable Davices

Okofen

Alwitra/Evalon Solar
Powergen/Earth Energy Engineering
Neale and Norden Architects
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fntroduction

Planning permission has been granted for the development of 159-165 Camden High Street.
A number of residential apartments will be built above commercial premises on the busy road
through Camden. As part of the development, mechanical services plant items will be
installed. Planning permission for these items is now being sought.

* Cole Jarman have been commissioned to assess the potential noise impact of the new plant

items, against criteria set by the London Borough of Camden.

This report describes an environmental noise survey conducted at the site and an assessment of
noise from the proposed mechanical services plant installation.

Siter Lavoud

The site is located on Camden High Street (A400). The front of the site faces Camden High
Street, which is a busy one-way route through the area. The rear of the site is screened from
the road and faces the rear of buildings located on Arlington Road, including a parking area.

Road traffic is the dominant noise source affecting the site, especially at the front fagade. At
the rear, noise from some existing mechanical services plant items is audible, a small car park
was in constant use, but is screened to at least second floor level. It was therefore distant road
traffic which was the main source of noise at the rear of the site.

The existing buildings at 159-165 Camden High Street are commercial in nature. The
proposed development will consist of 4 storeys of residential flats above commercial premises
at ground level.

The new mechanical services will be installed on the roof of the development. The plant
proposed consists of 3 condenser units which will potentially operate 24 hours a day. There
will be 2 No. of Daikin REYQQ8M units and a single REYQ12M unit. These will be located
towards the north side of the roof, at least 8m back from the building frontage with the road.
All of the units will be fully screened from nearby residential windows on the neighbouring
properties and are at least 28m from the buildings on the opposite side of Camden High
Street.

The nearest noise sensitive dwellings are found at second floor level of neighbouring property
to the north. This building is lower than the site and the windows are located in the fagade
fronting the road. Therefore the windows are well screened from the roof plant. To the other
side, the windows are at 3" floor level in the fagade facing the site but are still screened as the
windows are also lower than the roof level of the new development.

Py 50305 € amden Higls Streed
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There are also some residential flats above shops on the opposite side of Camden High Street.
These are approximately 28m from the proposed plant location and are slightly lower than the
roof level of the site.

Noise Survey Methodology and instrumentation

An unattended noise survey was undertaken to quantify the existing background noise levels in
the area to the front and rear of the site.

The survey was completed over a 24 hour period starting at 1300 on 11" November 2008.
Measurement position MP1 was 1m from the front fagade at first floor level of 161 Camden
High Street, overlooking the High Street. MP2 was 1m from the rear fagade of the same
property, at second floor level.

: The noise climate at the front fagade of the building was dominated by road traffic. To the

rear of the site noise levels were much lower, but also consisted primarily of background traffic
noise.

Measurements were made in terms of the La.g, Lamaciae and Lago Noise levels every 15 minutes
during the measurement period with a continuously logging sound level analyser (see Clossary
of Acoustic Terms for an explanation of noise units used). Spectral data was also recorded.

Measurements were made using the following equipment:

ltem Manufacturer Type

Sound Level Analyser Norsonic 118

Acoustic Calibrator Norsonic 1251

Weatherproof windshield Norsonic 1212

Sound Level Analyser Brijel & Kjeer 2260

Acoustic Calibrator Briiel & Kjaer 4231

Weatherproof windshield Briel & Kjaer UA 1404
]
P Bepapmient ssedd drning noise sy

The measurement microphones were fitted with weatherproof windshields and were
calibrated before and after the surveys and were found not to have drifted significantly.

Throughout the survey, weather conditions were dry and mild with very little wind.

Fiyge 2 1391053 Camden High Slreet
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Noise Survey Results

The results of the noise measurements are shown in the attached time history graph figures
08/3381/F2 and F3.

Noise levels at the front of the site are much higher than the rear as it is exposed to the road
traffic.

It can be seen that the minimum measured background noise level over any 15 minute period
at MP1 was 53dB L,g, occurring at 0330 hours. At MP2 the minimum recorded level was
46dB L.g, occurring at 0345 and 0500 hours,

Plant Noise Limits

In order to minimise the risk of creating a community noise disturbance, it is recommended
that any proposed plant be designed such that it does not elevate the existing noise climate by
more than 1dBA at any nearby noise sensilive residential locations.

This means that any new mechanical plant items must be designed to a combined level that is
at least 5dB(A) below the existing Lag, background noise level as measured during the relevant
time period. In addition there should be no audible tonality or intermittent nature to noise
emissions from the proposed plant.

Plant items found to be having either a tonal characteristic or intermittent nature will need to
be designed to a level 5dB below the proposed plant noise limits to compensate for the
increased likelihood of disturbance caused by this type of noise.

This is in line with the planning policy defined in Camden’s UDP (June 2006). Policy SD8
(part A) - “Disturbance from plant and machinery’ states:

The Council will only grant planning permission for plant or machinery, including ventilation or
air handling equipment, if it can be operated without causing a loss to local amenity and does
not exceed the thresholds set out in Appendix 1 - Noise and Vibration (Table E).

Table E states the requirement of 5dB(A) below the background L,g at Tm from the external
fagade of noise sensitive premises. It further mentions that noise that has a distinguishable
discrete continuous note {(whine, hiss, screech, hum) should be assessed to 10dBA below the

LAQO .

Pfant noise limits at nearby noise sensitive locations are shown in table T2 below. They are
based on the criteria of 10dB below the lowest measured background levels, taking into
account the nature of the plant. These noise limits are to apply to the combined effect of all
plant items running during the appropriate period as measured Tm from the appropriate
window.

Fage b 139165 Camden Hrgh Shreet
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Noise Emission Limit, dB(A)

Position Up to 2300 hours .
. 24 hour operation
operation only
MP1 - To the front of the site on Camden High Street 50 43
MP2 — To the rear of the site 40 36

P2 Plant norse emmission s B gearest roise sersiinee propesties,

Plant Noise Assessment

Our assessment is based upon information and drawings provided by AJD Design Partnership
and Neale + Norden limited. The proposed plant installation is described in section 2.4

above.

The manufacturers’ noise data for the condensers are presented in table T3 below. The
figures are sound power levels.

Sound Power Level L, (dB) @

Unit Octave Band Centre Frequency (Hz)

125 250 500 1k 2k 4k Bk
Daikin REYQ8M 83 79 77 71 67 62 57
Daikin REYQ12M 86 84 80 74 70 64 64

Fi o Nome Lesels for Condenser Loits = calealated trom sound pressore fovels

In order to meet the noise emission criteria, it will be necessary to partially screen the units.
This screen will need be to around three sides of the installation (facing the opposite side of the
road and to the sides) no more than 500mm away from the units. The screen must be erected
to a height of at least 100mm above the installed height of the units, be of imperforate
construction, and extend down to roof level with no gaps at the base,

The screen must also have a surface mass of at least 10kg/m’ and the internal face of the
enclosure must be acoustically absorbent.

The attached specification 08/3380/SPC1 details acoustic panels which would be suitable for
use in the construction of the screen. The attached figure 08/3380/F3 indicates the extent and
location of the screen around three sides of the condensing units.

g LA% Ean O amulen Bigh Street
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t: -+ We have calculated the predicted noise levels at the windows of the closest noise sensitive
premises,

. With the screen in place, the units have been assessed as compliant with the noise limits set at

all locations. The calculations have been included for reference in attached Appendix A.

Condlusions

“ 1t An unattended noise survey has been conducted at 159-165 Camden High Street. The
minimum background noise levels over a complete 24 hour period have been quantified.

.2 The measured levels have enabled us to set plant noise limits to which the new mechanical
services plant items will need to adhere to, in order to comply with the requirements of
Camden Council.

A screen has been specified which must be installed around three sides of the installation to a
height at least 100mm above the instalied height of the condenser units.

e

The predicted noise levels at the nearest noise sensitive locations due to the proposed plant
installation have been calculated. The installation has been assessed to be compliant with the
plant noise limits set.

. Eadd of Section
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Noise Level Time History at Position MP1, 11-12 November 2008
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Noise Level Time Hislory at Position MP2, 11-12 November 2008
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Specification 08/3380/SPC1

Project: 159-165 Camden High Street

Subject: Acoustic panels to form screened enclosure around rooftop plant area
Duate: 23 july 2009

Ceneral

The panels shall be constructed to form a solid enclosure to the extent shown in our drawing
08/3380/F3, to a height of at least 100mm above the installed height of the condenser units.

Pertormance

The internal surfaces of the screen panels shall be designed to give the following minimum
average absorption coefficients when tested in accordance with BS 3638:1987:

Absarption Coefficient (o)
@ Octave Band Centre Frequency (Hz)
125 250 500 1k 2k 4k

Minimum absorption coefficient 0.20 050 0.70 0.80 0.80 0.70
s

Construction

The screen panels shall be constructed from gaivanised mild steel sheet at least 1.2mm thick
(18swg) or as otherwise specified. The absorbent internal lining shall be faced with glass fibre
cloth or other infill protection membrane and retained by perforated galvanised mild steel sheet
having an open area preferably in excess of 20%, and the whole panel should not be less than
50mm thick.

Provision shall be made inside the panel to prevent settling of the acoustic medium. The panels
shall be suitably weather protected. In particular panels shall have drain holes as required to

avoid soaking of the acoustic medium.

Demountable sections shall be designed to allow easy disassembly and reassembly by unskilled
personnel without affecting the acoustic performance.

PRI T 150065 Currden High sreet




Specinication 08673380/5PCT

The supplier shall ensure that the assembled screen is designed and constructed to withstand site
operating conditions.

The acoustic media shall not comprise materials which are generally composed of mineral fibres,
either man made or naturally occurring, which have a diameter of 3 microns or less and a length
of 200 microns or less or which contain any fibres not sealed or otherwise stabilised to ensure that
fibre migration is prevented.

Stipphers

The following suppliers would typicaliy be able to design, supply and install a suitable acoustic
panel enclosure to screen the plant. Other manufacturers may also be able to provide suitable

panels and the following examples are provided for information only.

TEK Limited

Seeleys Road

Creet

Birmingham B11 2LQ

|AC

IAC House

Moorside Road
Winchester
Hampshire 5O23 7US

Caice Acoustic Air Movement Ltd
Riverside House

3 The Pastures

Gazelle Close

Winneish

Berkshire RG41 5HH

Noico Ltd

Patrick House
Station Road
Hook RG27 9HU

Contact: Paul Virgo
Tel: 0121 766 5005
Fax: 0121 766 5010

Contact: Mike Jackson
Tel: 01962 873 600
Fax: 01962 873 102

Contact: Andy Smith
Tel: 0844 847 5370
Fax: 0844 847 5371

Tel: 01256 766207
Fax: 01256 768413

L oed of Secnon
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Clossary of Acoustic Terms

The notional steady sound level (in dB) which over a stated period of time, would have the
same A-weighted acoustic energy as the A-weighted fluctuating noise measurement over that
period. Values are sometimes written using the alternative expression dB(A) L,

The maximum A-weighted sound pressure level recorded over the period stated. Ly, is
sometimes used in assessing environmental noise when occasional loud noises occur, which
may have little effect on the 1., noise level. Unless described otherwise, measured using the
“fast” sound level meter response.

if non-steady noise is to be described, it is necessary to know both its level and degree of
fluctuation. The LAn indices are used for this purpose. The term refers to the A-weighted level
(in dB) exceeded for n% of the time specified. L, is the level exceeded for 10% of the time
and as such gives an indication of the upper limit of fluctuating noise. Similarly L4, gives an
indication of the lower levels of fluctuating noise. It is often used to define the background
noise,

Laio is commonly used to describe traffic noise. Values of dBL,, are sometimes written using
the alternative expression dB{A)Ln.
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Appendix A

Subject: Noise assessment calculations
Project: 159-165 Camden High Street
Date: 23 July 2009

Assessment Position APT - Opposite side of Camden High Street

Octave Band Centred Frequency (Hz)
125 250 500 1k 2k 4k 8k dBA

86 84 80 74 70 64 64 81

Unit 1

Sound Power Level

(L)
('\1“)’ of units 0 0 0 0 0 0 0
Radiation 8 8 8 8 8 8 8

(Hemispherical)
Distance correction
(28m)

Facade correction
{facade incident)

-29 -29 -29 -29 -29 -29 -29

+3 43 43 +3 43 43 43

Screening

(0.04m path differencey > ¢ 7 9 11316

(TLO?HI 47 44 39 32 26 17 15 40
P

P MNojse assessment caloudation: U 1o\

Page 1 ot 3 L e
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Octave Band Centred Frequency (Hz)
125 250 500 1k 2k 4k 8k dBA

Units 2&3

Sound Power Level

(L) 83 79 77 71 67 62 57 78
2‘)) of units +3 43 43 43 43 43 43
Radrapon . 8 8 8 8 a 8 8
{Hemispherical}
Distance correction

-29 -29 -29 -29 -29 -29 -29
{29m)

Facade correction
{fagade incident)
Screening

+3 +3 +3 +3 +3 +3 +3

(0.04m path difference) - -6 -7 -9 -11 -13 -16

Tota 46 42 39 31 25 18 10 36
(L)
L]
U0 N ameesernient Caloulation: Unies 2a03 1o 801

Octave Band Centred Frequency (Hz)
125 250 500 1k 2k 4k 8k dBA

Unit 1 47 44 39 32 26 17 15 40
Units 2 & 3 46 42 39 31 25 18 10 39
Total 50 46 42 34 28 21 16 43

P Notse dasessnient ¢ afc adalion Toral ab AP

e Lt T 130103 Camilenr High Street
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Assessment Position AP2 - Neighbouring property 1o south

Octave Band Centred Frequency (Hz)
125 250 500 1k Zk 4k 8k dBA

86 84 80 74 70 04 64 81

Unit 1

Sound Power Level

{Ly) :
E\Th)) of units 0 0 0 0 0 0 0
Radiation 8 .8 -8 -8 -8 -8 -8

(Hemispherical)
Distance correction
{1em)

Facade correction
(fagade incident)
Screening

24 24 24 24 24 24 24

+3 43 43 43 43 43 43

. - - -1 -1 - - -
{0.25m path difference) 7 8 0 > 1> 18 21
Total 49 45 38 30 23 14 11 40
(L)
0
T Notwe asstssment ¢ aloudation, Unit b s AP

Octave Band Centred Frequency (Hz)

Units 2&3

125 250 500 1k 2k 4k 8k  dBA
f’f";"d Power Level 83 79 77 71 67 62 57 78
{'\2'? of units 3 +3 43 43 43 43 43
Radiation

(Hemispherical) -8 -8 -8 -8 -8 -8 -8

Distance correction
(16m)

Facade correction
(facade incident)

24 24 24 24 24 24 24

+3 +3 +3 +3 +3 +3 +3

Screening

(0.25m path difference) 7 8 0 A s s 2

(TL°§H' 49 43 38 30 23 15 7 40
P

Nomes dssessinient calcudaton: Linits 283 o AR2
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Octave Band Centred Frequency (Hz)
125 250 500 1k 2k 4k 8k dBA

Unit 1 49 45 38 30 23 14 11 40
Units 2 & 3 49 43 38 30 23 15 7 40
Total 52 47 41 33 26 18 13 43

Foo NDe assessiment calondation: Tolal gt AP

A3 Assessment Position AP 3 - Neighbouring property to north

Octave Band Centred Frequency (Hz)
125 250 500 1k 2k 4k 8k dBA

86 84 80 74 70 64 64 81

Unit 1

Sound Power Level
L)

No of units

m

Radiation
(Hemispherical)
Distance correction
(13m)

Facade correction
{(not fagade incident)

Screening

(3.74m path difference) 18 -20 -23 -26 29 -32 35

Total 38 33 2 17 10 1 0 29

(L)

...
Noser assessiiient calonlation: Unil 1t AP

Page 4 1549-3605 € amidenn High Sreet
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Octave Band Centred Frequency (Hz)
125 250 500 1k 2k 4k 8k dBA

83 79 77 71 67 62 57 78

Units 2&3

Sound Power Level

(L)
g‘; of units +3 43 +3 +3  +3 +3  +3
Radiation 8 3 3 3 8 8 8

(Hemispherical)
Distance correction
(13m)

Facade correction
(not fagade incident)

-22 -22 -22 -22 -22 -22 -22

0 0 0 Q 0 0 0

Screening

(3.74m path difference) 18200 23 26 29 32 98

Total 3 31 2 17 10 3 3 28
(L)
15
PS Nsrme assessten! Caloulation: Units 2a8 3 1o Ay

Octave Band Centred Frequency (Hz)

item

125 250 500 1k 2k 4k 8k dBA
Unit 1 38 33 26 17 10 1 0 29
Units 2 & 3 38 31 26 17 10 3 3 28
Total 41 35 29 20 13 1 0 31
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Fige 500 3 P30-10% Carnden High street




