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A2 Modelling of Energy Demands from Buildings

A2.1 Introduction

An energy demand assessment was carried out to estimate the likely energy demand and
consumption of the buildings proposed for Pinewood. The main purpose of this was to
generate energy demand profiles for the site so that the maximum size of the energy supply
equipment could be established.

A2.2 Methodology

The energy demands for the buildings proposed for Pinewood was calculated by modelling
a ‘business as usual’ (BaU) case (using the assumptions laid out in section A2.3 below) and
a corresponding ‘low carbon’ (LC) case by implementing a range of energy demand
reduction measures as detailed in section A2.4

A2.3 BaU Energy Demand Assessment

The BaU energy demand assessment was carried out by thermal dynamic modelling of a
selection of buildings proposed for Pinewood using DesignBuilder energy modelling
software. The most common building types proposed for Pinewood were identified from the
land use schedule proposed as houses, apartment buildings and creative industry buildings
(see table A2.3a).

Building Type Gross Floor Area (GFA), m?
Houses 100,000

Apartments 31,000

Retail 2,000

Creative Industry 10,000

Community Facilities 4,000

Ancillary Space 1,000

Table A2.3 a: Land use for Pinewood

Three models were constructed as representative buildings of these building types. Generic
building designs were assumed for these models.

The assumptions made to establish the BaU case for the models were:
« UK Building Regulations compliant construction (as at Dec 2008);

« conventional electrical equipment and appliances throughout;

« typical operation patterns specific to room application within building;

e no special measures applied to reduce energy use other than compliance with current
Building Regulations (Part L, 2006).

Figure A2.3 a: House Building Model

The energy demand for the other building types proposed for Pinewood were estimated
through the interpolation of the results of the office building modelled and published energy
benchmark data from the Chartered Institute of Building Services Engineers (CIBSE).

The results are in the form of energy consumption and demand densities which were
applied to the proposed gross floor area of the building types shown in the land use
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schedule. This allows the total estimated demand and consumption for the site in the BaU
case to be calculated.

A2.4 Energy Demand Reduction Strategy

The strategy for the reduction of energy demand in the buildings proposed for Pinewood
involves various energy efficiency measures to the design of the buildings.

The proposed energy efficiency measures for Pinewood are:
« all luminaires will be of the low energy compact fluorescent light type;

« the thermal transmittance and air permeability of the building fabric will be to best
practice standards;

« occupiers will be encouraged to install energy efficient appliances in all buildings;
« daylight and proximity sensors will be installed to control the operation of lighting;

« solar shading will be installed to maximise beneficial solar heat gains in winter and
minimise undesirable heat gains during the summer;

« all residential buildings will be designed for natural ventilation and free cooling;

« low-flow fittings and water efficient appliances will be used.

These energy efficiency measures were applied to the buildings modelled and the results
were interpolated against published energy benchmark data to estimate the reduced energy
demand of all the other building types proposed for Pinewood. The results were applied to
the gross floor areas of the relating building types proposed for Pinewood as shown in the
land use schedule. This allowed the total estimated demand and consumption for the site in
the LC case to be calculated.

The energy consumption relating to cooling and heating is shown as the thermal load and
not the fuel energy consumption to provide these services. This approach allows the
efficiencies of the systems supplying this energy to be taken into account in the supply
strategy. The energy supply technology selected dictates the efficiency of the system and
hence the fuel energy consumption for the provision of the associated service.

A2.5 LC Case Energy Demand Assessment for Dwellings

The LC case energy demand assessment was carried out by re-modelling the BaU case
using the assumptions set out in A2.4 and thermal transmittance and air permeability values
for the building fabric used as follows:

-walls £ 0.10 W/m2.K;

- roof £ 0.10 W/m2.K;

- ground floor < 0.10 W/m2 K;

- windows < 1.30 W/m2.K;

- heat loss parameter < 0.8 W/m2.K;

- air permeability of building fabric shall be £ 3 m3/(h.m2) @ 50 Pa.
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A2.6

Results of Analysis

The resulting peak energy demands for the BaU case and the LC case are shown in Table

A2.6.

Peak Energy Demands | BaU Low Carbon

(kW) Electricity | Heat Cooling Electricity | Heat Cooling
Houses 2,376 5189 |0 1,140 2431 |0
Apartments 624 807 0 284 307 0
Retail 23 288 84 16 137 37
Creative Industry 217 372 807 155 177 359
GP Facility 11 151 40 8 72 18
Sports Hall 1 34 5 1 16 2
Créche / child care 3 74 13 2 35 6
Primary school 16 351 61 12 167 27
Assembly/ Community 6 149 24 5 71 10
Learning centre/institute | 5 88 18 3 42 8
Peak Diversified Site 3,055 6,867 1,053 1,531 3,007 468

Table A2.6: Peak Energy Demands by Building Type for Pinewood

The peak energy demands were deduced from hourly energy demand profiles for each
building type on an annual basis. The peak diversified site demand for electricity and
heating demands is lower than the peak for each individual building type since peaks occur
at different times for different buildings. For cooling, non domestic building demands have
been assumed to occur simultaneously.

The predicted diurnal summer and winter electricity and heat demand profiles for the site
are shown in Figures A2.6a and A2.6b. These profiles closely represent the residential
profiles (which dominate the land use mix) and illustrate the morning and evening peaks as
well as the reduced day time loads resulting from the lower occupancy rates assumed.
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Site Summer Diurnal Electricity & Heat Demand Profile
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Figure A2.6 a: Pinewood Summer Diurnal Electricity & Heat Demand Profile - All
Buildings

Site Winter Diurnal Electricity & Heat Demand Profile
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Figure A2.6 b: Pinewood Winter Diurnal Electricity & Heat Demand Profile- All
Buildings
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A2.7 Summary of Predicted Energy Demand Reductions

The peak energy demands for the BaU and LC cases are summarised in Tables A2.7.

All Buildings on the Site

Peak Energy Demands Electricity Heat Cooling

Business as Usual (kW) 3,055 6,867 1,053

Low Carbon Case (kW) 1,531 3,007 468
Dwellings Only

Peak Energy Demands Electricity Heat Cooling

Business as Usual (kW) 2,988 5,803 0

Low Carbon Case (kW) 1,424 2,512 0

Table A2.7: Peak Energy Demands for all Buildings at Pinewood
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A3 Code for Sustainable Homes

The Code for Sustainable Homes (CSH) is a single UK national standard for the design
and constructions of sustainable homes. The CSH measures the sustainability of a new
home against nine categories of sustainable design. The energy reduction strategy
proposed for Pinewood can be compared against the first category ‘Energy and CO,
Emissions’. The criteria for the achievement of each level of the Energy and CO, category of
the CSH is shown in Table A3.1a

Percentage Improvement of DER over TER Mandatory Levels
=210 % Level 1
=218 % Level 2
225% Level 3
244 % Level 4
=100 % Level 5
‘Zero Carbon Home’ Level 6

Table A3.1a: Criteria for Energy and CO, Emissions Category of CSH.

In practice energy efficiency measures alone are unlikely to economically achieve a building
standard above CSH Level 3 assuming the energy supply would be from a conventional
energy source such as the national grid for electricity and gas boilers for space heating and
domestic hot water.

Higher levels of the CSH category only can be achieved by selecting additional energy
supply technologies to satisfy the energy demands for the buildings. For CSH Level 4, this
could be gas fired CHP whilst for CSH Level 6, it would need to be Biomass fired CHP
Some examples are given of sources that could satisfy the criteria of the different levels:

« Level 4 may be achieved by the addition of gas fired CHP to supply a proportion of the
energy demands of the LC case home.

« Level 5 may be achieved by the addition of a biomass fuelled CHP to supply all of the
energy requirements for space heating, domestic hot water and lighting energy for the
homes.

« Level 6 may only be achieved by the sourcing of all energy requirements (including
electricity for lighting and all other uses) from renewable sources thus achieving a Zero
Carbon rating. The building fabric heat loss parameter must be less than or equal to 0.8
W/m? K to achieve this level of the CSH.
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