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Foreword

This British Standard has been prepared under the direction of the Basic Data
and Performance Criteria for Civil Engineering and Building Structure
Standards Committee. The standard was amended in 1994 to include
recommendations for environmental objectives related to energy conservation
and a summary of the main stages in energy and environmental design.

Buildings account for about half the fuel and electric power expended in the UK.
Most of this is used for heating, hot water, lighting and air conditioning. The chief
incentive for energy efficiency in buildings is economy, i.e. eliminating waste and
thus reducing expenditure, taking into account both the capital outlay and
running costs. There is also a national interest in conserving fossil fuels.

Energy efficiency can also reduce the risks of acid rain and global warming. At
present carbon dioxide emissions are estimated to be responsible for about
three-quarters of the effect of global warming. Half of the carbon dioxide emitted
in the UK results from the use of energy in buildings. Energy efficiency can
therefore make an important contribution to the quality of the environment.

The aim of this standard is to promote energy efficiency in buildings, that is,
conserving energy in cost-effective ways. It seeks to provide a basis on which the
designers of buildings and their clients can work to achieve this aim.
Nevertheless, energy efficiency is only one of the requirements that a building
should satisfy: the functions for which it is used, its provisions for health and
safety, its appearance and its overall economy have also to be taken into account.
However, there are minimum standards contained in the Building Regulations
regarding the conservation of fuel and power which have to be satisfied. The
design team has to produce a balanced solution of which energy efficiency
measures are an integral part. To achieve this it is important that the architect
and building services engineer work together from an early stage in the project,
and are well informed at the outset of the available energy efficiency options.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and 11,
pages 1 to 16, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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Section 1. General

1 Scope

This British Standard gives recommendations for
the main procedures to be followed to obtain the
efficient use of energy in the design and
management of buildings and to attain desirable
environmental objectives. It applies to the design of
new buildings and the rehabilitation of existing
buildings, to the operation and maintenance of
buildings, and to all types of buildings including
housing.

NOTE 1 Abibliography, containing some of the more important
sources of information relevant to this topic is given in
Appendix A.

NOTE 2 The titles of the publications referred to in this
standard are listed on the inside back cover.

2 Definitions

For the purposes of this British Standard, the
definitions given in BS 3533 and BS 6100 apply.

3 Procedures

In order to obtain the efficient use of energy in the
design and management of buildings, certain
procedures should be followed. These procedures,
which should be agreed between the client, his
professional advisers and, where feasible, the user,
are as follows:

a) adoption of a method for estimating the energy

requirement (see clause 4);

b) establishing the energy targets for the

comparison of design options (see clause 5);

c) assessment of the cost-effectiveness of the

proposed expenditures (see clause 6);

d) taking measures for efficient energy
management (see clause 7).

4 Energy requirement

The energy requirement should be established
using one of the following procedures.

a) In the case of new building or major
rehabilitation work, a calculation procedure
should be used which takes into account at least
the following factors:

1) required environmental conditions and
periods of use;

2) climatic conditions;

3) thermal transmittance of each part of the
enclosure of the building;

4) thermal response of the building’s main
constructional elements;

5) ventilation strategy and rate of air change
(e.g. natural ventilation, mechanical extract,
air conditioning);

6) lighting requirements and relationship
between daylight and electric light;

7) effects of incidental gains (e.g. occupants,
lighting, solar gain);

8) effects of shading;

9) effects of controls on the main energy-using
services;

10) efficiency of the equipment.

The procedure should permit the calculation of
the effect and interaction of these and any other
factors dealt with.

b) In the case of existing buildings, demand can
be established by direct measurements, e.g. by
metering of energy use. The effect of any changes
in use or modifications to the building should
then be assessed using the calculation procedure
in item a) of this clause.

5 Energy targets and environmental
objectives

5.1 Energy targets

The purpose of an energy target is to provide a
yardstick against which to compare the
performance of design options (whether estimated
performance as in the case of design studies or
measured performance when managing an
installation) so that judgement can be formed of the
quality of performance expected or achieved. Where
the energy target includes the possibility of a
trade-off between different fuels, then their relative
cost may need to be taken into account.

Energy targets should be established using one of
the following methods.

a) In the case of new building design or major
rehabilitation work, targets for design purposes
may be based upon either:

1) the performance characteristic of buildings
of the type being designed where this is
available [for example, as in the Chartered
Institution of Building Services Engineers
CIBS Building Energy Code, Part 2 a) or EEO
Best Practice Energy Consumption Guides]; or
2) analysis of the estimated energy demand of
buildings of the type being designed, using the
calculation procedure described in clause 4.

b) In the case of existing buildings, energy

consumption targets should be based on either:
1) theoretical calculations as for new buildings,
as described in item a) of this clause, to
determine optimum performance; or
2) energy consumption records for the building
being considered; or
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3) statistically determined performance
indicators (e.g. those found in the CIBS
Building Energy Code, Part 4 or EEO Best
Practice Energy Consumption Guides) to
compare actual performance with theoretical
performance.

¢) Energy targets for unusual building designs
should be derived by careful modelling work,
underpinned where possible with results from
analogous buildings.

5.2 Environmental objectives

At an early stage in design, environmental
objectives should be selected with a view to limiting
primary energy consumption and carbon dioxide
emissions and to reducing environmental pollution.
Targets for carbon dioxide emissions in kg/m? per
year can be chosen by reference to the BRE
Environmental Assessment Method

(see A.1, item 14).

During the development of the design quantitative
assessments of the likely environmental effects
should be made periodically to assist decision
making and to ensure it is on course to meet these
targets.

5.3 Energy labels

Energy ratings for new and existing homes are
available which can give an estimate of running
costs and CO, emissions based on the Building
Research Establishment’s BREDEM and can
provide a design tool for energy efficiency. In
addition, they may provide assessments of
interstitial condensation and of surface
condensation risk in the dwelling under various
heating regimes. To enable home energy ratings
from labelling systems to be compared, the
Government has developed a Standard Assessment
Procedure (SAP). Details of this are given in a BRE
publication (see A.1, item 23).

6 Economic considerations

Methods for assessing the cost-effectiveness of
energy proposals should take account of the
following:

a) capital costs;

b) periodic charges and their timing;
¢) value of benefits and their timing;
d) discount rate(s);

e) the period of time over which costs and benefits
are to be considered.

The economic objective is normally either:
1) to achieve a required return on investment; or
2) to get the best return for a fixed budget; or

3) to achieve a stated standard of performance at
least cost; or

4) to meet some other economically measurable
criterion.

Types of economic analysis are described in
section 3.

7 Energy management

The following measures should be taken for efficient
energy management.

a) Energy-using services should be arranged in
zones and otherwise so that the controls can
respond effectively to changes in occupancy and
load.

b) Appropriate controls should be provided to
permit economic regulation of all energy-using
services.

¢) Metering and sub-metering of energy supplies
should be provided to assist in the management
of energy use.

d) A planned approach to energy management, as
outlined in section 4, should be adopted.
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Section 2. Design approach

8 General

Many decisions which affect the energy efficiency of
buildings are taken at an early stage of design.
Table 1 identifies some of the factors involved and
shows, in relation to the stages of the Royal
Institute of British Architects RIBA Plan of Work,
how early in the design process they may become
fixed. In Table 1, item 5 “site suitability” should
include consideration of access by pedestrians and
from public transport. Location of buildings is a
major determinant of transport energy use, which is
the fastest growing energy use sector in the UK.

9 Design methodology

A specific design methodology should be adopted
which will identify significant factors and ensure
that they are given attention at the proper stages of
design. The methodology should be incorporated
into the timing and into the overall pattern of design
decision making, where many factors have to be
balanced against each other and integrated into a
single design solution.

It 1s possible for several different design possibilities
to be explored but the economics of the design
process will limit the number and the extent of the
studies. Therefore, it 1s important to have a clear
objective at the start of design. Initial design
concepts inevitably precede analysis. If basic design
concepts are not well-informed, then detailed
design, although it may make some improvements,
cannot produce the best results.

To ensure that the energy objectives have been
established in the initial and detailed designs, the
following procedure should be adopted.

a) The client’s requirements should be
established. It is especially important to gain a
thorough understanding of the client’s needs and
their energy implications at an early design
stage.

b) The calculation method to be used in
estimating energy demand (see clause 4) should
be established.

¢) Energy targets should be established
(see clause 5).

d) A check-list should be used to ensure that
significant points are not overlooked. It may be
convenient to prepare subsidiary check-lists for
particular aspects of design especially as
reminders during detailing.

e) Quantitative assessments of the energy
requirement should be made periodically during
the development of the design to assist decision
making and to ensure that the design is on course
for its energy objectives.

f) Sufficient information should be included in
contract documents to ensure that those using
them can understand what is required

[e.g. “vapour barrier (essential that it is free from
holes and tears)”].

g) The estimated energy requirement and its
economic implications should be reported at the
presentation to the client of the scheme design
and at the completion of the detailed design.

10 Check-list and timing of decisions

Check-lists help to ensure that significant points are
not overlooked during the development of a project.
An example of an energy design check-list is given
in Appendix B. It may be desirable to prepare
particular check-lists, especially for use during
detailed development. Checks should be made at
each stage to ensure that energy use considerations
are influencing decisions suitably.

The timing of decisions is important; for example,
many decisions which affect energy economy are
taken at early project stages. When decisions are
taken without consciously considering energy use
implications, it is improbable that they will be the
best possible. The bar chart in Table 1 (see also
clause 8) shows typical decision timing for a new
works project.
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