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Figure 36. Daylighting and limiting solar gains

The estimated impact of this measure will be:

Heating + HW Cooling Electricity
Residential 1% 0% 10%
Offices 1% 0% 7%
Other 1% 0% 6%

The percentage and total CO, emissions reduction of BXC against 2006 benchmarks are:

Development

Quantity
P t
ercentage (tonnes)
4.5% 2,430
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11.14 Power factor correction

This measure does not have an impact on thermal energy, but because of the more efficient

transport of electric energy, savings of 2.5% can be achieved in electricity; hence the estimated

impact of this measure will be:

Heating + HW Cooling Electricity
Residential 0.0% 2.5% 2.5%
Offices 0.0% 2.5% 2.5%
Other 0.0% 2.5% 2.5%

The following table reflects the amount and percentage of CO, emissions reduction on the buildings

for the complete development of BXC against 2006 benchmarks.

Development

Quantity
Percentage Tarties)
1.3% 706

11.1.5 Natural ventilation

Natural ventilation could save energy by minimising the energy required to condition buildings. This

measure will not have an impact on residential buildings because it is assumed that all residences

where it is feasible to have natural ventilation will already have it hence no further energy savings

could be accounted. It is possible however to save energy and emit less CO, in other buildings of

the development. A sketch of a naturally ventilated office through an atrium is presented in Figure

37.
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HOT AIR ESCAFE
THROUGH LOUVERS

B BLMLIGHT

CROES VENTILATION

RO 58 VENTILATION

Figure 37. Natural ventilation in offices

The estimated impact of this measure is:

Heating + HW Cooling Electricity
Residential 0.0% 0.0% 0.0%
Offices 2.0% 0.0% 6.0%
Other 2.0% 0.0% 6.0%

A summary of the expected CO, emissions reduction that could be achieved thanks to the

implementation of this measure are presented in the next table.

Development

Quantity
P
ercentage (tonnes)
2.5% 1,331
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11.1.6 Further minimising losses through fabric and windows

Reducing the conductivity of the building fabric as well as the reducing the emissivity of the glazing
effectively diminishes heat losses / gains thus less energy is required to maintain a comfort
temperature in buildings. If this measure is pushed to the current technical limits from the current
best practice values that are mentioned in Section 10.2.1, and supposed to have already been
implemented for compliance with 2006 Part L Building Regulations, some more energy and

emissions could be saved.

The conductivity values are expected to be improved:
«  From 0.3 to 0.26 W/K.m? in walls
«  From 0.25 to 0.20 W/K.m? in floors
«  From 0.25 to 0.15 W/K.m? in the roof

By achieving these conductivity values in the development buildings, CO, emissions can, because

of reduced losses through building fabrics and windows, be minimised.

These reductions can be achieved by using materials with less conductivity than the standard ones,
by increasing the thickness of the materials used or by a combination of both. The values

mentioned here are seen as lower limits technically achievable in 2006 Part L.

Solid external wall

Sold brick

Insulant [boad s)

Fixing [metal ret)

Rerderjcldding

Figure 38. Wall insulation
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The estimated impact of this measure will be:

Heating + HW Cooling Electricity
Residential 5.0% 0.0% 0.0%
Offices 7.0% 2.0% 0.0%
Other 7.0% 0.0% 0.0%

The percentage and total CO, emissions reduction on the total development of BXC are presented

in the following table:

Development

Quantity
P t.
ercentage (tonnes)
3.3% 1,797

11.1.7 Further improve air tightness

It has already been mentioned that buildings with high air change rates (above the requirements for

the occupants) have higher energy consumption because infiltrating air needs to be cooled/heated.

If the desired air infiltration rate of around 7 m®/h.m? is further reduced to values around 6 m®/h.m?

some more CO, emissions will be cut. Specific guidance on how to achieve low air tightness values

is expected to be published by OPDM in June 2006, but in order to achieve this level of air

tightness, the proposed ways of aiming for the proposed value are the same as before but with still

higher quality standards.

¢ Keep doors closed with automatic actuators in public buildings;

¢ Improving the building construction standards;

¢ Using high quality windows without leaks and

¢ Sealing joints along windows and doors.
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Such low levels of ventilation could produce stuffy spaces therefore reducing occupants’ comfort

levels. In order to solve this, careful design should be paid to air extraction and cleaning systems.

The estimated impact of this measure will be:

Heating + HW Cooling Electricity
Residential 3.0% 0.0% 0.0%
Offices 2.0% 0.0% 0.0%
Other 2.0% 0.0% 0.0%

The percentage and total CO, emissions reduction on the total development of BXC are:

11.1.8

Development

Quantity
Percentage (e
1.2% 673

Gas powered CHP with community/district heating

Community heating systems are more efficient from the point of view of CO, emissions when

supplied with heat from a CHP plant. Detailed calculations of the size of a CHP system to provide

community/district heating to the residential parts of the Primary Development Package, for the 850

residential dwellings North of the A406 and for the whole development, can be found in appendix

11.2, being the next table a summary of these.

This has been considered in the various sectors of the development due to the different mixes of

uses which affect thermal / electrical energy demand balance and therefore determine the selection

of the CHP plant and heat network.
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Primary Development Area North of the A406 Whole development
Package
ti ti ti
Percentage Quantity Percentage Quantity Percentage Quantity
(tonnes) (tonnes) (tonnes)
2.5% 154 0.9% 76 2.6% 1,450

11.2 Carbon mitigation to further reduce CO2 emissions

This section contains the expected savings by the measures that are not necessary for compliance
and that therefore could be used for further reducing the CO, emissions of the development below
current requirements.

Measures proposed in Section 11.1 are assessed against 2006 benchmarks with the following

expected savings.

Improve air tightness

Primary Development Package Development
. Quantity
o, t t 0,
% Quantity (tonnes) % (tonnes)
Residential 2.55% 155 1.54% 874
Offices 0.00% 0 0.93% 529
Other 1.66% 101 1.31% 745
TOTAL 4.22% 256 3.79% 2148
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Mechanical ventilation with heat recovery

Primary Development Package Development
. uanti
% Quantity (tonnes) % ((::onne:)’
Residential 1.44% 88 0.87% 493
Offices 0.00% 0 1.07% 605
Other 1.90% 116 1.50% 852
TOTAL 3.34% 203 3.44% 1950

Intelligent controls

Primary Development Package Development

% Quantity (tonnes) % 2::::3
Residential 0.00% 0 0.00% 0
Offices 0.00% 0 2.64% 1498
Other 3.02% 183 2.36% 1337
TOTAL 3.02% 183 5.00% 2836

Daylighting and limiting solar gains

Primary Development Package Development
. Quantity
o, t t 0,
% Quantity (tonnes) % (tonnes)
Residential 3.43% 209 2.07% 1173
Offices 0.00% 0 1.46% 828
Other 0.99% 60 0.76% 429
TOTAL 4.42% 268 4.28% 2430
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Power factor correction

Primary Development Package Development
. uanti
% Quantity (tonnes) % ((::onne:)’
Residential 0.81% 49 0.49% 275
Offices 0.00% 0 0.49% 279
Other 0.35% 21 0.27% 152
TOTAL 1.15% 70 1.24% 706

Natural ventilation

Primary Development Package Development

% Quantity (tonnes) % 2::::3
Residential 0.00% 0 0.00% 0
Offices 0.00% 0 1.40% 796
Other 1.22% 74 0.94% 535
TOTAL 1.22% 74 2.35% 1331

Further minimising losses through fabric and windows

Primary Development Package Development
. Quantity
o, t t 0,
% Quantity (tonnes) % (tonnes)
Residential 1.50% 91 0.91% 514
Offices 0.00% 0 0.95% 538
Other 1.66% 101 1.31% 745
TOTAL 3.17% 192 3.17% 1797
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Further improve air tightness

Primary Development Package Development
. uanti
% Quantity (tonnes) % ((::onne:)’
Residential 0.90% 55 0.54% 308
Offices 0.00% 0 0.27% 151
Other 0.48% 29 0.38% 213
TOTAL 1.38% 84 1.19% 673

Gas powered CHP with community/district heating for residential.

For the Primary Development Package

One single or multiple CHP systems with district heating sized to provide summer heat demand (i.e.
running around 5000 hours a year) as base load on the residential part of the Primary Development
Package, will be sized around 290 kW thermal and 190 kW of electric output and with a gas
consumption of 553 kW hence the associated savings for this CHP would be

553 x 5,000 x 0.19 = 526 tonnes of CO, a year produced by the CHP system

290 x 5,000 x 0.19 + 190 x 5,000 x 0.43 = 682 tonnes of CO, a year required if the energy was

sourced from fossil fuel and the grid.

The estimated savings are 156 tonnes of CO, equivalent to 2.5% of the 6,200 tonnes of CO,

emissions from the first phase of the development according to 2006 benchmarks.

For the development North of the A406 zone

A series of CHP systems totalling and output of 180 kW thermal and 100 kW electric would be
enough to cover the base load of the residential plots in the development North of the A406 area.
Such a system would run for approximately 5,000 hours a year and would require a gas supply of
360 kW.

Based on this figures, the associated CO, savings of such a measure will be:

( Deleted: 2009
/

Brent Cross Cricklewood K
Enlergy Strategy and Assessment Report V9 March March 2009, -
Copyright © Buro Happold Limited 2008 Page 153 of 171



Buro Happold

360 x 5,000 x 0.19 = 342 tonnes of CO, will be produced by the CHP system
180 x 5,000 x 0.19 + 100 x 5,000 x 0.43 = 386 tonnes of CO, will be displaced hence the associated
savings are 44 tonnes of CO, which are equivalent to 0.5% out of the 8,200 tonnes that the

development North of the A406 would produce according to 2006 benchmarks.

For all the development

Multiple CHP systems sized for the residential parts of the whole development would be sized at
1.6 MW thermal and 1.16 MW electric output powered with 4,3 MW of gas should they run around
5,000 hours a year. Similarly to above:

4,300 x 5,000 x 0.19 = 4,085 tonnes of CO, a year produced by the CHP system

1,600 x 5,000 x 0.19 + 1,600 x 5,000 x 0.43 = 4,960 tonnes of CO, a year required if the energy was

sourced from fossil fuel and the grid.

The associated savings would then be 875 tonnes of CO, per year equivalent to 1.6% out of the

54,300 tonnes of CO, emissions of the whole development according to 2006 benchmarks.

11.3 Summary for further reduction beyond Part L (2006) compliance

This is the summary of the estimated carbon dioxide savings by the mitigation measures that could
be used to further reduce CO2 emissions below 2006 Part L requirements as part of the
Development Partners commitment to reduce carbon dioxide emissions by a minimum 20% below

2006 Part L regulation, of which 10% overall will be obtained from renewable sources.

11.3.1 Primary Development Package

In a similar table to that presented in Section 10.4.1, the estimated savings that could be achieved
should each measure be implemented, are presented in the following table.. The total expected
carbon dioxide emissions under 2006 benchmarks of the Primary Development Package are circa

6,200 tonnes per annum.
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Primary Development Package
Co,

Description of measure % savings

(tonnes)
Improve air tightness 41% 256
Mechanical ventilation with heat recovery 3.3% 203
Daylighting and limiting solar gains. 4.3% 268
Power factor correction 1.1% 70
Natural ventilation 1.2% 74
\I/:vlijr:t;svrv;ninimising losses through fabric and 319% 192
Further improve air tightness 1.4% 84
Gas powered CHP for residential 2.5% 154

It must be noted that the CHP scheme is incompatible with the high efficiency plant measure
because there will not be individual boilers in each dwellings should the community heating be in
place; so if a CHP with district heating scheme is to be built, the savings from the “high efficiency

plant and small equipment” could not be used to comply with 2006 Part L regulations.

Around 1,300 tonnes per annum of carbon dioxide, i.e. savings of around 20% of the 6,200
estimated carbon dioxide emissions with 2006 benchmarks, could be saved by the implementation
of all these measures. Not all need to be implemented and the selection will be done within the

economic constraints of the development but maintaining the commitments described in Section 4.

11.3.2 Development North of the A406

In a similar fashion, the following table summarises the expected savings that each measure could
reach if implemented in all the buildings North of the A406 when assessed against 2006
benchmarks in order to study the possible reduction of CO, emissions below the 2006 Part L
regulations. The cumulative savings presented can be used to develop an appraisal of the extent of
commercially viable measures that could be adopted. Estimated savings against the expected

8,200 tonnes per annum of CO, are summarised in the next table.
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Development North of the A406
Co,

Description of measure % savings

(tonnes)
Improve air tightness 5.2% 424
Mechanical ventilation with heat recovery 5.3% 432
Daylighting and limiting solar gains. 3.9% 318
Power factor correction 1.2% 100
Natural ventilation 2.9% 242
\I/:vlijr:t;svrv;ninimising losses through fabric and 4.7% 387
Further improve air tightness 1.5% 127
CHP for residential 0.5% 44

The possible obtained savings are very similar to those in the Primary Development Package. In the
same way as explained in the previous section, the CHP for residential and the high efficiency plant

are measures which serve the same load hence these two could not be used together.

The attainable savings are around 2,000 tonnes per annum that are above the 20% savings with
respect to the 2006 Part L requirements. The actual measures to be implemented will depend on
the economic constraints of the development but maintaining the commitments described in

Section 4.

11.3.3 Whole development
For the whole development i.e. all areas North and South of the A406,, the following table presents
the list of energy saving measures and their associated savings in percentage against the whole

development estimated 54,300 tonnes per annum of CO,:
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Whole development
Co,
Description of measure % savings
(tonnes)
Improve air tightness 4.0% 2,148
Mechanical ventilation with heat recovery 3.6% 1,950
Daylighting and limiting solar gains. 4.5% 2,430
Power factor correction 1.3% 706
Natural ventilation 2.5% 1,331
Further minimising losses through fabric and 3.3% 1,797
windows
Further improve air tightness 1.2% 673
CHP for residential 1.6% 875

The total savings are around the 11,900 tonnes per annum of carbon dioxide, i.e. around the 20%

of the estimated emissions from the whole development according to 2006 estimated benchmarks.

As in previous sections, the actual measures to be implemented will depend on the economic

constraints of the development but maintaining the commitments described in Section 4, i.e. a

reduction of carbon dioxide emissions by a minimum 20% below 2006 Part L of the Building

Regulation,
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11.4 Schedule

The following table describes how to implement the proposed carbon dioxide saving measures

proposed for cutting the development’s emissions:

Element

Improvement

Minimising losses
through fabric and
windows

Buildings in the BXC development should improve their U values from current
accepted values.
«  From 0.35 to 0.3 W/K.m? in walls by increasing 1 cm the thickness of the slab
insulation;
«  From 2.2 to1.8 W/K.m? in windows by using low emissivity high efficiency
glazing;

Improve air tightness

A permeability of 7 m®h/m? from the current accepted value of 10 m®h/m? should
be achieved by:

«  Ensuring quality of building process;

*  Use actuators in all the external doors to automatically close them and

e Sealing of joints along windows and doors.

Daylighting and
limiting solar gains

Buildings in the BXC development should aim for maximum use of daylight by
careful design and use of light pipes and skylights. That would be specifically
included in community buildings and industrial facilities.

Natural Ventilation

50% of the dwellings could be naturally ventilated, subject to market constraints.
The rest of the dwellings would ideally be mechanically ventilated with heat recovery
Just 10% of the offices and other buildings are expected to be naturally ventilated
with a further 40% having mechanical ventilation and heat recovery systems. The
rest of the buildings will be standard air-conditioned buildings.
Additionally to an appropriate design, the following items are required to operate a
naturally ventilated building (these items are not applicable to dwellings):

¢ BMS (hardware and software) and

» Sensors and fully adjustable actuators on every window.

Mechanical
Ventilation with Heat
Recovery

According to the distribution in the previous point, the buildings with mechanical
ventilation and heat recovery system would have:
* Fans for balanced systems with specific fan power below 2 W/I/s at 100% and
25% of the design flow rate;
*  Fans for constant supply/extract systems with specific fan power below 0.8
W/I/s at 100% and 25% of the design flow rate;
» Heat exchangers with efficiencies above 66% and
* Associated piping and bypass systems.

Low energy lighting

All buildings in the development to implement high efficiency fluorescent tubes in
internal and external light fittings more efficient than current generic ones.
*  General lighting areas: 65 lamp-lumens per circuit-watt rather than 40;
« Display areas in public buildings to have values not less than 15 lumens per
circuit-watt

Intelligent controls

Each building/group of buildings (not including dwellings if not naturally ventilated)
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Element

Improvement

would require intelligent control systems composed by:
e BMS (hardware and software) system;
* Sensors (temperature, humidity, light, occupancy, etc.) and fully adjustable
actuators;
For lighting purposes, all public buildings should have
*  Pyroelectric Infrared and photocells sensors with timing controls coupled with
dimming luminaries.

Energy monitoring

All public and commercial buildings to:
e Their BMS to receive data from energy meters to enable at least 90% of the
annual energy consumption of each fuel to be assigned to end use categories.
e There will be constant monitoring and target energy consumption with alarms
for out of range values and enable improvement and determination of
inefficiently running systems.

Power factor
correction

Each building or group of buildings as appropriate in the BXC development to install:
« Power factor correction equipment to achieve above 0.95.

Plant and equipment
efficiency

Each individual installation in all the buildings of the development where any of the
following items apply, should comply with the following standards:
« Gas fired condensing boilers achieving seasonal efficiencies of at least 86%
whereas normal values are 73%.
*  High efficiency chillers with a minimum seasonal coefficient of performance
(COP) of 3 well above the 1.67 minimum accepted value.
* Fans rated higher than 1,100 W should be equipped with variable speed
drives.
*  Use of low energy consumption information and communication technology
equipment.

Further minimising
losses through fabric
and windows

This measure requires further improvement in the insulation levels of in all the
buildings of the development to the values below:

+  From 0.3 to 0.26 W/K.m? in walls
«  From 0.23 to 0.20 W/K.m? in floors
+  From 0.23 to 0.15 W/K.m? in the roof

Further improve air
tightness

The proposed ways of aiming for the proposed value are the same as before but with
higher quality standards to achieve 6m>/h/m? from a value of 7m®/h/m>.

* Keep doors closed with automatic actuators in public buildings;

* Improving the building construction standards;

*  Using high quality windows without leaks and

»  Sealing joints along windows and doors.

CHP with district
heating for
residential.

«  CHP system with district heating sized to provide summer heat demand on the
residential part of the Primary Development Package will be sized around 290
kW thermal and 190 kW of electric output.

»  For the Brent Cross residential part, a system with a thermal capacity of 180
kW and 100 kW electric output providing energy through district heating
networks

e Multiple CHP systems sized for the residential parts of the development would
be sized at 1.6 MW thermal and electric.
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12  Appendix H. The Exemplar building

At present it is assumed that the exemplar building will be the Claremont School (as shown on
Parameter Plan 001 as ref E2), in which case it will be designed to achieve and Excellent Rating

under BREEAM-for-Schools.

This section contains a summary of the exemplar building report produced for the BXC
development outlining how the high building performance is likely to be achieved. Final choices as
to the most effective means of achieving the objectives will be taken when the building is designed

in detail.

12.1 Energy consumption benchmarks
The Department for Education and Skills (DfES) has figures for the energy consumption of schools
in 2002/03 which were published in 2004 to show average values of schools around the country

which provide benchmark for comparison [9].

Type of Type of kWh/m> | kg CO/m’
school energy
. Electricity 37 19.2
Primary
Fossil 150 30.3
Electricity 39 20.2
Secondary
Fossil 147 294

Note: Values are percentile 50 for year 2002/03

Water benchmarks are also produced by DfES with figures of 4 m* per pupil per year in primary

schools and 3.8 in secondary schools without pools [9].

12.2 Passive design measures

Building envelopes, internal environments and the activities carried out within buildings all

contribute to the energy consumed. Examination of a number of buildings indicates avoidable
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energy wastage is between 25 to 50%, where energy wastage is defined as the difference between
actual energy use and base energy requirement to run a building. In well-managed buildings this

can be reduced to a minimum level of 15% [6].

Some of these measures have been made compulsory by 2006 part L of the Building Regulations.
Therefore, the energy and associated CO, reductions they achieve would mainly be incorporated in

newly built buildings despite that, they are still useful guidelines.

12.2.1 Increase insulation levels
Improving the building fabric as well as the reducing the conductivity of the glazing effectively
diminishes heat loses / gains thus less energy is required to maintain a comfort temperature in

buildings. However, the amount of CO, reduced by this measure still has to be assessed.

Current best practices U values are 0.25 W/m?K in walls, 1.8 W/m?K in windows, 0.18 W/m?K for
the roof and 0.22 W/m?K in the floor. The exemplar building will aim for a 10% reduction in U values
by:

« Increasing the thickness of any of the different layers that make the structure

¢ Using material with less conductivity

12.2.2 Improve air tightness
Buildings with high air change rates (above the requirements for the occupants) have higher energy

consumption because infiltrating air needs to be conditioned.

Building regulations 2006 Part L imposes a strict control on the air tightness of the buildings not
allowing more than 10 m*/h.m? at 50 Pa. Good practices values are slightly under 6 m*h.m? and so

the exemplar building should aim for a value of 4 m*/h.m?

This value can be achieved by following these suggestions:

« Keep doors closed with automatic controls;

¢ Using high quality windows without leaks;
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¢ Improving the building construction standards and

¢ Sealing joints along windows and doors

12.2.3 Daylighting

A proper building design that maximises natural light inside the building a very appropriate solution
for reducing CO, emissions associated with lighting. In order to achieve these standards the
building has to be designed to achieve high levels of daylight in the maximum number of areas (e.g.
use of shallow depth spaces and maximising fagade to floor plate ratio) and to minimise the level of

external circulation that needs artificial lighting.

12.2.4 Natural ventilation

Natural ventilation consists of providing fresh air to the building by natural means without using
fans. By using natural ventilation strategies energy consumption in the building is reduced because
there is no need to mechanically force air into spaces to condition them. Natural ventilation requires
a careful design and centrally driven operation i.e. the BMS will actuate the windows, etc. when

required.

Nevertheless, naturally ventilated buildings present some disadvantages. For example, some
variation of the internal temperature with external climatic conditions must be expected and odours

and noise can come through the openings.

As a conclusion, natural ventilation is desired, but benefits have to be balanced against possible

inconveniences and the operation of the system has to be integrated with the BMS.

12.3 Active design measures - Building services
This section includes the active measures, i.e. they are implemented during the operation of the
building rather than at design stage, to reduce energy consumption and CO, emissions of the

exemplar building.
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12.3.1 Mechanical ventilation with heat recovery

For air systems, it can be a viable and low cost option to recover heat from the exhaust air streams
that would otherwise be wastefully discharged to atmosphere. The use of a heat recovery system
makes it possible to use fresh air in significant quantities with a reduced level of carbon dioxide
emissions however, climatic conditions may limit the time during the year when this technology is

useful.

Expected efficiencies of heat exchangers (e.g. thermal wheels and plate heat exchangers) can
range between 85% and 70% and should be sized to handle all the air that is being vented out of
the school at any moment. These are usually used in mechanically ventilated buildings because
naturally ventilated buildings cannot overcome the pressure drop in the heat exchanger to maintain

the air flowing.

12.3.2 Low energy lighting and lighting controls

Lighting is one of the largest consumers of electricity in buildings. It can account for up to 40% of
the total electricity cost in a naturally ventilated building. All appliances and sources of light should
be low energy and high efficient to minimise energy consumption hence associated CO, emissions.

Street lighting also is also a point to focus when aiming at energy reduction.

12.3.3 Intelligent controls
A BMS controls most energy consuming actions within a building hence, it can limit energy
wastage. BMS are composed of sensors, actuators and software that takes decisions on BMS can

control plant timing, shading, lighting and ventilation running on a suitable hardware.

Sensors should be situated in windows, doors, plant equipment (e.g. boilers), rooms, etc and
should measure temperature, humidity, light levels, etc. They should also provide state info:

open/close, empty/occupied, etc.

Actuators should be 100% adjustable to accommodate partial loads (e.g. pumps) or with

intermediate positioning (e.g. window openings, lighting appliances).
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The chosen software has to be able to process multiple inputs from the sensors and produce the
desired outputs for the actuators so that energy consumption is minimised and optimum conditions

are achieved in all the school.

Training for the operators and maintenance of the software has to be provided.

12.3.4 Energy monitoring

This task will not reduce energy/water use or CO, emissions by itself imnmediately. However, it is
needed to prevent energy/water wastage and have the possibility of knowing if other CO, saving
measures are properly working. In the long term, it will provide energy trends and allow a better

management of the energy.

It should be integrated with the BMS and for demonstration and educational purposes variables like
instant and trends of energy consumption, energy from renewables, etc. should be published in a

display panel in the school.

12.4 Renewable energy technologies

This section includes some of the alternative energy technologies that are likely to be included in

the exemplar building.

The energy produced by these devices will be monitored and published on the internet for

reference.

12.4.1 Photovoltaic (PV) and solar thermal

PV and solar thermal systems transform energy from the sun into electricity or useful heat.

In the current economic climate, PV and solar thermal systems are not very cost effective, and
come with payback periods that are usually 50 years or more. A system in the range 10 to 100 m? of
each system would provide a useful contribution to the total energy use, and is sufficient to provide
educational benefit. The optimum size can be estimated from a current cost per square metre of

panel.
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12.4.2 Biomass CHP/boiler

A biomass CHP/boiler that meets the demand of a primary school of around 3,000 m? would be
sized 60kWth to work around 5,000 hours a year and provide with base load for the heat and part of
the electricity demand. It has to be supplied with nearby biomass (e.g. wood chips, refuse derived

fuel pellets, etc.)

Actual existing biomass boilers are bigger than this size so it is unlikely that this type of renewable

energy would be included in this form in the exemplar building.

1243 Wind

A large-scale wind turbine would not be an optimum solution for just the exemplar building but as
part of the whole development. It would be more suitable to have, for demonstration purposes, a
small-scale 1.5 kW wind turbine mounted in a high roof where it can be easily seen and winds are

higher.

12.4.4 Fuel cell
The use of a fuel cell in the school for providing heat and electricity will be subject to availability and

fuel safety issues.

12.4.5 Other measures for reducing CO, emissions
¢ Design. A proper building design may reduce future energy consumption by an important
amount. Building orientation, form, surroundings, use of thermal mass and other passive
energy reduction measures could be incorporated at design stage to reduce building energy

consumption.

« Increased plant efficient. If high efficient plant is used (e.g. condensing boilers, high efficiency
fans, etc.), less fuel will be used to produce the same amount of energy, so less CO, will be

generated.

* Power factor correction. If the school power factor is seen from the grid above 0.95, the CO,
emissions will be less because less energy will need to be transported. In order to do that,

power factor equipment should be installed.
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Low energy information and communication technology equipment. Schools have high ratios
of computers per pupil, which are high energy consumers. Low energy hardware that could

be left in standby with minimum consumption will drop CO, emissions.

Maintenance and fine-tuning. This task reports benefits just by routinely doing maintenance
tasks and revisions in the BMS to ensure that the set points are correct. These measures may

reduce fossil fuel consumption in heating and electricity use by 1%.

12.5 Alternative water consumption mitigation

The following measures are suggested to reduce water demands in the exemplar school:

Water Metering. A reduction of 11% of annual water usage can be expected if the water

supply to the school is monitored.

Dual Flush Cisterns. WC flushing accounts for approximately 35% of water usage in
residential developments. By installing dual flush cisterns with a 6/4 litre option savings in the

region of 50% of the WC water usage could be achieved.

Rainwater Recovery for Water Features. In order that water is provided in an efficient manner
all significant water features would be fed from rainwater storage. Water losses through

evaporation could be accommodated without mains water supplies in normal conditions.

Monitoring water use. Significant gains can be achieved by monitoring the water usage during
the life of a building. Exact gains are difficult to calculate however, by monitoring the water
usage areas of high water usage can be identified and procedures implemented to reduce

water usage

Spray Taps. Spray taps introduce air into the jet of water reducing the noticeable effect of the
lower flow rate. The exact savings depends upon which appliances are fitted with spray taps,

and to which extent the water flow is to be reduced.

Leak detection.
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