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British Standard Code of practice for

Design of buildings and structures for agriculture

Part 1. General considerations

Section 1.4 Energy

Code de bonne pratique pour la conception des batiments et structures agricoles

Partie 1. Considérations générales
Section 1.4 Energie

Leitfaden fiir die konstruktive Gestaltung von landwirtschaftlichen Gebduden und Bauwerken

Teil 1. Allgemeines
Abschnitt 1.4 Energieversorgung

NOTE 1. This Section of BS 5502 should be read in conjunction
with Section 1.0.

NOTE 2. This Section of BS 5502 supersedes BS 5502 :
Section 1.4 : 1978, which is withdrawn.

NOTE 3. The titles of the publications referred to in this standard
are listed on page 3.

1 Energy sources

1.1 Fossil fuels

The Department of Energy and the Ministry of Agriculture
produce tables on a regular basis showing comparisons of
fossil fuels and their prices. These can be used for guidance
when selecting fuels for heating or power.

When selecting fuels it should be remembered that their
efficiency of use will be affected by the way in which they
are used; attention should also be paid to the plant
efficiency, e.g. a boiler or warm air heater, See the Chartered
Institution of Building Services (CIBS) Guide Section B.18
for information on plant efficiencies.

1.2 Alternative energy sources

Agriculture might well be in a uniquely fortunate situation
in the future as not only is its major energy input free,

i.e. sunshine, but it also produces a number of by-products
which can be utilized to produce energy. These by-products
include straw, which can be burned, and other materials
such as animal and crop wastes, which can be aerobically

or anaerobically degraded to produce biogas and other
fuels. Plant to utilize these by-products is currently being

investigated and developed. Designers should carefully
appraise the use of such sources of energy in the future.

Equipment and techniques for both the recovery of waste
energy and for utilizing natural ‘non fossil’ energy sources
are available currently. Their viability both in energy and
economic terms is however often questionable and they
should be carefully appraised before adoption.

1.3 Feed energy

In livestock enterprises, particularly of monogastric animals
such as poultry and pigs, there will often be a trade off
between the use of heat energy and feedstuff. Attention
should be paid to benefits and penalties that might be
incurred by using one or the other. In addition, attention
should be paid to the conservation of the waste heat from
animals by the use of thermal insulation and control of
ventilation in buildings, to reduce the consumption of
either heat energy or feedstuff.

2 Energy conservation

2.1 General

The rising cost of fossil fuels has given rise to an enormous
interest in energy conservation. Government departments
like the Departments of Energy, Environment, Trade and
Industry, Research Councils, institutional bodies, trade organi-
zations and others have produced a vast number of strategy
studies, recommendations and advisory material. In addi-
tion both UK government and EEC grants of various types
have been made available to prompt energy savings. it is
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not possible to cover the whole range of information
available in this Section of BS 6502, therefore this Section
of BS 5502 only considers those aspects most appropriate
to agricultural buildings and their design.

2.2 Principles of conservation

The following broad principles relating to energy conser-
vation should be applied to the design of farm buildings.

(a) Question all energy use and evaluate the benefits
and penalties.

{b) Ensure useful work is obtained at each stage of
energy input.

(c) Find an end use for waste heat before seriously
contemplating its recovery; savings have to exceed the
cost of recovery.

{d) Closely examine apparent energy cost savings;
costs incurred elsewhere may negate apparent savings.

{e) Waste of all kinds can cost energy; the discard of
materials with a high energy content, e.g. glass, plastics,
metals and paper, is wasteful of energy. Improvements
in design can improve the lifespan of such materials.

(f} For the building user. Measurement of energy use
greatly assists energy saving. Consistent units and
definitions are necessary if comparisons of energy use
are to be meaningful.

2.3 Published information

The most comprehensive cover of all aspects of energy
use in buildings has been produced by the CIBS in the
CIBS Building Energy Code and the CIBS Guide, The
various aspects of buildings and services covered are as
follows. ;.

CIBS Energy Code

Part 1 Guidance towards energy conserving :
design of buildings and services

Part 2 Calculation of energy demand and targets
for the design of new buildings

Part 3 Guidance towards energy conserving
operation of buildings and services

Part 4 Calculation of energy demand and targets
for existing buildings and services

CIBS Guide

Volume A, Design data

Volume 8. Installation and equipment data
Volume C. Reference data
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3 Building heat losses and gains

3.1 General

The most obvious loss of energy in buildings is the heat

loss associated with keeping the building warmer than the
outside, the loss of heat being primarily due to losses
through the building fabric and ventilation. Solar and
ventilation heat gain may also have to be considered in
buildings, particularly those used for crop storage at reduced
temperatures, The designer of agricultural buildings should
be aware of the magnitude of such losses and gains and
their partition. Appropriate measures should be taken to
ensure they are not excessive.

3.2 Thermal insulation ‘

Heat loss or gain through the building fabric can be
reduced by ensuring the structure is adequately insulated.
The approximate standards of thermal insulation required
in buildings for different commodities are indicated in

BS 5502 : Part 2. The principles involved in thermal insula-
tion, the calculation of thermal transmittance (U} and
admittance (Y) of building elements and the thermal con-
ductivities (k or A) of materials are given in the CIBS
Guide: Section A3 (1980). Insulation of services, e.g. pipes,
ducts, water cisterns and boilers, may also be necessary and
the CIBS Guide can be used for reference.

Consideration should also be given to the risk of both
surface and interstitial condensation in buildings, The use
of some form of vapour barrier or insulating materials not
affected by moisture might be necessary, particularly in
buildings where high vapour pressure gradients exist between
the inside and outside or between spaces. The CIBS Guide
Section A10 used in conjunction with Section C.1 and

C.2 gives guidance,

The thermal capacity of a building will affect its dynamic .
thermal performance, lightweight structures will react

much more quickly to changes in outside conditions than

heavyweight structures, The ways of accounting for such

effects are described in the CIBS Guide Section Ab. Whilst

the use of heavyweight structures will reduce the effect of

climatic swings, in terms of energy saving there may be no

benefit, indeed there may be penalties.

3.3 Ventilation and infiltration

Pressure effects cause ventilation to occur in buildings
either through fortuitous openings or specially provided
apertures in the structure, Pressures due to external wind
or internal heat sources, i.e. natural ventilation, can cause
high rates of air infiltration in buildings. Such infiltration
can be a major source of heat transfer in buildings and may
greatly outweigh the structural heat losses or gains, Forced
ventilation systems which cannot be accurately controlled
or which are wind prone can also give rise to the same
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