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The barns and drystone walls of the Yorkshire Dales are a fundamental part of 
the character of a landscape whose beauty and significance was recognised 
in 1954 with its designation as a National Park. The unique density and 
pattern of field barns is one of the defining landscape features of the Yorkshire 
Dales and is specifically identified in the Yorkshire Dales National Park 
Management Plan as being one of the Park’s “special qualities”. Field barns 
are environmental assets of this landscape with the potential to generate 
direct, as well as indirect, economic benefits.

It is estimated that visitors to the Yorkshire Dales National Park spend £345 
million per year, supporting over 6,000 jobs across the region. In addition, 
65% of businesses within Yorkshire’s National Parks were identified as being 
dependent directly or indirectly on the quality of the landscape.  However, 
changing practices in agriculture from the middle of the twentieth century to 
the present day expose field barns to disuse, disrepair and ruin, such that 
their survival as an integral part of this precious landscape is in doubt.

The Yorkshire Dales National Park Authority’s Management Plan defines an 
objective to “maintain and enhance the character of traditional farmsteads, 
associated farm buildings and field barns…” The Fieldbarn Project seeks 
a sustainable solution to the problem of conservation for the field barn by 
breaking the cycle of decline and finding new uses that transform barns 
from economic liabilities, expensive to maintain, into environmental assets, 
contributing to the local community, economy and character of the National 
Park.

INTRODUCTION1



01

5

INTRODUCTION

1.1  The Challenge

There are over six thousand traditional farm buildings in the Yorkshire Dales 
National Park, of which some 4,500 are field barns.  During recent condition 
surveys over 40% of field barns in the Yorkshire Dales have been described as 
being in poor or very bad condition. This equates to almost 2,000 buildings. 
Decoupled from modern agricultural production, their future is dependent on 
putting them to a use for which they were not originally intended.

The condition of field barns has generally been in a state of decline since the 
advent of mechanisation and greater centralisation of agricultural production, 
and has reached a critical point. Attempts to arrest this decline through repair 
initiatives only commenced within the last two decades and, although these 
were successful to some degree, they were never capable of solving the full 
extent of the problem. Furthermore, the public monies available for repair 
have become much more restricted in recent years, so the cycle of decline 
threatens to resume largely unabated. Sustainable conservation solutions 
are urgently required to safeguard the future of field barns and ensure their 
survival as important heritage and landscape assets.

Conventional solutions range from the conservative repair of barns as heritage 
assets (requiring financial support from public bodies, private organisations 
or owners) to their conversion to another use. The most common of these 
alternative uses is residential, for which there is a high demand within the 
National Park due in part to its limited capacity to support new development. 
This brings considerable pressure for the conversion of barns into homes 
for those employed in the rural economy, or into second homes and holiday 
lets.  Although some barns situated on the edges of villages or farmsteads 
may be suitable for residential use, the majority are more isolated, open to 
view, inaccessible by road and remote from services (electricity, gas, water 
and drainage).  

As a result, the impact on the landscape of any proposal for re-use could 
be highly detrimental to the qualities of the National Park that are cherished 
by residents and visitors alike. Not only will the appearance and character of 
a field barn be altered by conversion, but the trappings of habitation – road 
access, parking, gardens, etc – have a greater impact on the wider landscape. 
Remote locations and current statutory policies make changes of use difficult.  
The Fieldbarn Project aims to provide an alternative that sits somewhere 
between the conventional responses of conservation and conversion, and will 
usefully supplement them.

1
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The Fieldbarn Project is focussed on rural regeneration and conservation.  It 
sets out to fulfil the following key objectives:

•	 Conservation and protection of field barns as important cultural heritage 
assets in the context of the National Park.

•	 Creating new opportunities for people to stay or work in an extraordinary 
landscape setting.

•	 Transform field barns from a liability to an asset, funding their repair and 
generating an income for the local rural economy.

•	 Generation of income to repair field barns not suitable for re- use.

•	 Protection of field barns to enable other uses in future.

•	 Testing of technologies for sustainable living, encouraging visitors to take 
ideas for sustainable living home with them.

•	 Provision of employment and opportunities for historic building 
conservation skills training.

INTRODUCTION

1.2  Project Objectives
1
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It is beyond the scope of this Design Guide to define financial or management 
models for the ownership, letting or use of barns, but a number of possibilities 
have been considered. Central to all of them will be the principle of 
stewardship. The success of the project and of individual installations will be 
dependent upon someone taking responsibility for ensuring that the barn is 
used in a way that does not have an adverse impact upon the historic fabric, 
the surrounding environment and its potential for continued agricultural use.

It is anticipated that the most effective of these is what could be termed the 
“guardian model” under which a barn would remain in its original ownership 
but an occupier would use the barn under a time-limited agreement with the 
owner.  For the duration of this period, the occupier would be responsible 
for the stewardship and maintenance of the barn and, at its end, the pod is 
dismantled and recycled leaving the barn in its original, repaired state.  The 
principal limitation of this model is its exclusivity, both in limiting the number 
of people who could use and enjoy the barn under the agreement, and also 
in the exclusion of people unable or unwilling to invest in a relatively long-term 
proposition.  On the other hand, a model that enables barns to be occupied 
for shorter periods will engage a wider audience and market, perhaps even 
for a night, if there were enough of them to use for overnight stops along 
the route of a long walk. The emphasis in this case will be upon defining an 
agreement under which there is continuity of effective stewardship.

The solution proposed by the Fieldbarn Project involves a process in which 
the field barn is repaired to the highest conservation standards and a free-
standing “pod” is inserted inside.  It provides a time-limited use that is 
sustainable, reversible and, in counterpoint to grant-aided repair, provides 
the revenue stream that funds the conservation of barns as an environmental 
asset.  The “pod” can be designed by the occupier to fulfil their particular 
needs and desires, creating personal space in the National Park that can be 
enjoyed under a time-limited agreement with the barn owner.  In achieving 
this the project aims to deliver a comfortable level of accommodation that, 
depending on the needs of the occupier, could be placed within the range 
between a camping barn at one extreme and a conventional barn conversion 
at the other.

The central principles of the projects:

•	 no adverse visual impact on the barn or its surrounding landscape

•	 no adverse impact on the barn’s historic fabric

•	 100% reversible, protecting barns to enable other uses in the future

•	 in line with best building and landscape conservation practice sets 
the highest standards of sustainability, minimising carbon emissions in 
construction and use

•	 to provide an income stream to the farmer or landowner that funds any 
necessary repairs to the barn and benefits the local economy.

INTRODUCTION

1.3  The Solution
1
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The concept behind the Fieldbarn Project has been developed by architects 
Feilden Clegg Bradley Studios in collaboration with the Yorkshire Dales 
National Park Authority, the Yorkshire Dales Millennium Trust and the Bolton 
Abbey Estate.

Feilden Clegg Bradley Studios is an architectural practice based in Bath and 
London which has achieved national and international recognition as leaders 
in sustainable design and innovation.

Structured as a series of “studio” groups, the practice’s Studio 8 initiated the 
project in 2007.  As a group of people specialised in the adaptive re-use of 
historic buildings and places, including members who are Scholars of the 
Society for the Protection of Ancient Buildings, the special character and the 
plight of field barns in the Yorkshire Dales was already known to them and 
they were collectively inspired to find a creative solution to the problem.

A diverse group of organisations and individuals has since been involved, 
including engineers, builders and landowners. A considerable amount of 
effort and time has been contributed on a voluntary basis and, with the basic 
principles of the project established, opportunities to develop it on a wider 
scale are being invited and investigated.

INTRODUCTION

1.4  Project Background
1
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Repaired 
Field Barns

New UsersEconomic Benefit

Happy Farmers Sustainable
Conservation

A SECURE FUTURE 
FOR FIELD BARNS

This Design Guide has been commissioned by the Yorkshire Dales National 
Park Authority to assist with the next stage of exploration as they seek to 
develop the Fieldbarn project concept. Alongside the design element, other 
aspects, including management structures, statutory controls and economic 
viability are also being explored.

This document is aimed at a wide audience of people approaching the 
project from different directions, from those who own a barn and would like to 
investigate the suitability of the project to their aims, to those who would like to 
take on a barn as occupiers, as well as the diverse group of interested parties 
and stakeholders.  As such, it is not intended to provide a detailed solution to 
any particular site, but to provide a broad overview of key objectives and the 
issues involved in bringing an individual installation to completion.  It is hoped 
that it will provide a useful introduction to the principles of the project, both 
for people who own a barn and want to investigate the possibility of this type 
of use, and for those who want to occupy a barn in this way and are looking 
for a suitable location.

With funding from the Yorkshire Dales National Park Authority, the Fieldbarn 
team has constructed a prototype pod at How Beck Barn on the Bolton 
Abbey Estate near Appletreewick.  As a test installation for the project, it is 
referred to as a case study throughout this Design Guide to illustrate one 
possible approach and to describe the practical challenges and solutions that 
emerged.  Although the test build project represents one possible outcome, 
an important feature of the Fieldbarn Project is its flexibility and, had the 
context in which the prototype was designed and built been different, then 
so would the final result.

INTRODUCTION

1.5  This Design Guide
1
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The historic, farmed landscape of the Yorkshire Dales as we would recognise 
it today originates in the enclosure of land for agriculture, largely from the 
seventeenth century onwards.  The majority of the characteristic Yorkshire 
Dales field barns or cow houses are nineteenth century in date but many 
are earlier. The functional, vernacular quality of these structures, devoid of 
architectural detail and ornament and using local materials, makes them 
difficult to date more specifically. 

The following section describes their historic function and explains why so 
many have now become redundant.

ABOUT FIELDBARNS

2.1  Historical Development
2
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Field barns and the intricate pattern of meadows enclosed with dry stone 
walls combine to form an integral and defining part of the Dales landscape. 
They are particularly abundant in “barns and walls landscapes” of Upper 
Swaledale where a specialised, dairy-based agricultural model developed as 
farming practice moved from subsistence living to a cash-based economy.  
Under this dispersed model of farming, rather than being clustered in 
farmsteads, field barns were built in the hay meadows, sometimes in very 
remote locations. The barns and the meadows within which they stood 
worked as an efficient, self-contained system, illustrated in the diagram and 
termed the “field barn cycle” whereby cattle were kept remotely from the 
farmsteads all year round. The field barns provided on-site storage for hay 
and for over-wintering the cattle: in late spring the manure produced during 
the winter was spread back on the meadow and the cattle were moved 
to upland pastures and moorland to graze, thus allowing the grass in the 
meadow to grow. The grass was cut for hay in mid summer and then stored 
in the barn; in winter, the cattle were sheltered in the barn and fed with the 
hay cut from the surrounding meadows.

From this system, a model of the Yorkshire Dales field barn developed with a 
striking degree of consistency in size, layout and form.  Typically, it is divided 
into two parts: the hay mew in which hay was stored, and the shippon (or byre) 
containing timber or stone pens (boskins) for tethering cattle (normally with 
a hay loft above). The mew and shippon normally had separate entrances. 
An opening (forking hole) at high level in the hay mew enabled the hay to 
be pitched in. There is often a smaller opening at low level in the shippon 
for mucking out. These structures were built from locally available materials 
stone walls, stone roofs and simple, timber roof structures. Although there 
are a number of variations in the layout of field barns, it is this consistency in 
siting, form and construction that make the field barn such a recognisable 
feature of the Dales landscape.

ABOUT FIELDBARNS

2.2  The Fieldbarn Cycle
2
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Changes in farming practices, especially a continued shift from haymaking 
to silage production, the amalgamation of holdings, higher animal welfare 
standards and the universal use of large steel-framed cattle houses, have 
made many traditional farm buildings redundant. This is especially the case 
for those which are more remote and too small for the scale of modern 
farming. 

It is difficult to find alternative uses because

•	 fieldbarns lack sufficient openings for light and ventilation

•	 the cost of repairs and maintenance is high because of the age of the 
buildings

•	 the cost of providing electricity and water is high

•	 the visual impact of alteration and provision of access and services is 
significant.

Despite their considerable value to the Dales landscape and their age, very 
few field barns are statutorily listed as buildings of architectural or historic 
importance.

Fieldbarn Survey

‘

ABOUT FIELDBARNS

2.2  The Fieldbarn Cycle
2
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Since 1986, the Yorkshire Dales National Park has benefited from a number 
of agri-environment initiatives which have provided public funding for the 
appropriate repair of traditional farm buildings. The principal schemes have 
been:

•	 Pennine Dales Environmentally Sensitive Area (1991-present)

•	 Countryside Stewardship Scheme (1991-present)

•	 Yorkshire Dales National Park Authority’s Barns and Walls Conservation 
Scheme (1989 – 2003)

•	 Environmental Stewardship Entry Level and Higher Level Schemes 
(2005-present)

•	 Environet (Millennium Commission) Funding (1997-2001)

•	 Dales Living Landscape (Heritage Lottery Fund) 2001-2004

Over the period from 1998-2004, some 445 traditional barns were renovated 
through these and a number of smaller schemes, with a total investment in 
grants of over £6.7 million.

Despite the impact of these schemes, some 2,000 of the traditional field 
barns in the National Park require urgent repair. Public funding to carry out a 
large conservation and repairs programme is not available. In the last three 
years, an average of 16 barns has been restored each year in the National 
Park. However, works to repair barns are shown to have a direct economic 
benefit in terms of the numbers of jobs created and retained. In addition, it is 
estimated every £1 spend on repairs to field barns generated a total output 
within the wider local area of £2.48.

A solution is needed for the thousands of field barns trapped in a cycle of 
decline: they are a liability rather than an asset because they are expensive 
to maintain and deliver little benefit in return. The impact of a conventional 
conversion to residential or other use is generally unacceptable in planning 
terms, leaving owners with little incentive to look after these buildings.  As a 
result they deteriorate and become unsafe.  Sometimes they are demolished 
where public liability is a concern, otherwise they are left to collapse.

ABOUT FIELDBARNS

2.3  The Situation Today
2
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The lack of a sustainable agricultural function has led to the decline in the 
condition and number of barns. As a result, the challenge has become one 
of finding new, alternative uses that can be accommodated within the historic 
structures. Only economically viable uses will fund the continued repair and 
maintenance of these buildings.

The success of the Fieldbarn Project will lie in its adaptability.  It is recognised 
that people will approach the project with a wide range of needs and 
aspirations for the use of the barn and the concept that has developed is 
intended to promote flexibility. The first question to be asked is what kind of 
space is intended. The key factors in defining the requirement and matching 
this to a suitable barn are described in this section.

SELECTING A BARN3
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It will also be the case that different uses will require different levels of comfort.  
A workspace for someone working at a desk will need to maintain more 
comfortable conditions than a workshop for someone doing physical work.  
An educational space will probably need to be heated if it is to be used in the 
colder months.

An increasing complexity in servicing will be required to support greater levels 
of comfort.  The limits of what is achievable will depend not only upon the 
specific characteristics and location of a barn but upon the user’s aspirations 
and budget and the acceptability of the use in planning terms.  More detailed 
discussion of solutions for servicing barns with heat, light, water, etc. are 
discussed in section 15 of this design guide.

A range of uses have been contemplated.  These could include (but are not 
limited to):

•	 Holiday accommodation

•	 Studio workspace

•	 Educational space

•	 Offices

•	 Workshops

•	 Café

•	 Bird watching hides

Depending on the way in which the barn will be used, there will be a wide 
range of expectations for the degree of comfort that the barn and pod will 
provide.  Using the example of holiday accommodation, models for the use 
of the barn could be:

Camping barn:  Re-use at its most basic.  Sleeping accommodation could 
be provided in a small, purpose-built space or even in a tent erected on a 
prepared section of floor.  Washing, toilet and cooking facilities could also be 
provided in a pod.  It could be used by walkers as an overnight stop.

Rural retreat:  Simple, unheated sleeping accommodation, perhaps with 
a space to work, could be supported by a shower room and kitchenette.  It 
would be used mostly during the summer time, when the barn interior not 
taken up by the pod serves as usable space for eating, sitting or socialising.

Deluxe hideaway:  A larger, more highly serviced pod could be suitable 
for occupation at any time of the year, and provide more than a place to 
retreat at the end of the day.  The interior of the pod would be heated and the 
admittance of natural light maximised.

SELECTING A BARN

3.1  Requirements
3
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SELECTING A BARN03
Some barns will be better suited to a particular use than to others.  For 
example, a barn in a remote position, away from other buildings and access 
may be less suitable for a highly serviced pod, but would provide a perfect 
setting for a place to stay in the summer for occupiers who do not mind 
a hike to the nearest shop or pub.  The most important constraints to be 
considered in the selection of a barn will include:

OWNERSHIP 
Whichever model of stewardship and management is adopted, a person or 
organisation who benefits from the use of the barn will enter into an agreement 
with the barn owner.  While the nature of this agreement is not considered 
here, there are likely to be advantages in working with a landowner with 
a number of barns available for use so that the organisational structures 
for licensing the use of barns, servicing them (if needed) and letting them 
(if appropriate) is efficient and economically viable. Such considerations are 
more likely to be relevant for an organisation planning to manage a number 
of barns, bringing a corresponding simplification of negotiation and co-
ordination with landowners.

ACCESS
Access to the barns will be needed for a number of reasons.  For some 
of these access on foot will be most appropriate, but others will require 
vehicular access.  The principal requirements are:

Access for construction:  The quantity of materials needed to repair a barn 
and construct a pod will vary depending on the condition of the barn and 
the type of accommodation being provided.  However, it is likely that a 
considerable volume of materials will be delivered, and that vehicular access 
will be needed for this purpose.  Accordingly, it is to be expected that a four-
wheel drive vehicle or tractor will access the barn on a number of occasions 
during the build process. 

SELECTING A BARN

3.2  Constraints
3
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Where barns are located away from roads or tracks, it will be necessary 
to drive across the field to reach it.  This will be happen over a relatively 
short period and leave no lasting impact on the surrounding environment.  
The pods should be designed using lightweight materials and modular 
construction to simplify and shorten the construction process, as discussed 
later in this design guide.

Access for servicing: Whatever the nature of the servicing solutions 
adopted, access will be needed - whether for carrying jerry cans full of 
drinking water in by hand, or delivering water from a bowser mounted on 
a tractor trailer.  If a vehicle is to be used to service the barn, the pod’s 
services should have enough capacity for this access to be infrequent, 
perhaps once for every week of use.  Clearly, if a barn is difficult  to 
access, it is likely to be more suitable for a “light touch” use with more 
reliance on off-grid technologies.  Similar considerations apply in the 
case of supervision or short-term uses, if these are being contemplated. 

Access for users:  It is envisaged that, in general, access to barns 
will be on foot only (with the exception of those sited next to roads).  As 
a result, different demands for ease of access are likely to be a major 
factor in the selection of a barn.  The remote barn may have the most 
beautiful view, but also require a strenuous hike to reach it.  It is important 
that the impact of vehicles on the landscape around the barn is avoided, 
particularly since these buildings are often prominent in open settings 
and located away from field boundaries.  However, for many, the sense 
of “getting away from it all” will provide a counterpoint to inconvenience. 

CURRENT USE
Although field barns no longer serve their original function a large number 
are still used for agricultural purposes, although often this is a peripheral use.  
Clearly there is an incentive to find redundant barns or those whose use is of 
little value.  Their loss to the farmer  landowner will have little impact, and it 
will be these barns that are the most likely to fall into disrepair because they 
are no longer useful.

SELECTING A BARN

3.2  Constraints
3
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SELECTING A BARN03

CONDITION
For each individual user the condition of the selected barn will be a key factor, 
not only because of the costs associated with repair and rebuilding works.  
The key requirement is that, before the pod is inserted, the host barn should 
be in good condition and structurally sound for at least the life expectancy of 
the pod.  Once the pod is built, access to internal parts of the wall and roof 
structure is likely to be more difficult.

A condition survey should be undertaken. This will identify the scope of the 
work needed to assure the longer-term stability of the barn, and the work 
will need to be budgeted for.  According to the soundness of the original 
construction and how well it has been maintained, the starting point for a 
project could be anything from a roofless shell to a building already in good 
condition.  A barn in good condition is more likely to remain of value to the 
landowner whereas a ruin will be a liability.  This will probably be reflected 
in the cost of obtaining the building for use.  It is also more likely that more 
remote barns will have fallen into disrepair, whereas those adjoining farms or 
roads are still in use, or are retained in the expectation that they may become 
suitable for a more conventional conversion.
 
SPACE
Obviously,  a suitable barn will be one that provides enough space for the 
user’s  requirements  to  be  satisfied.   These  are  typically  very  small  
buildings, originally providing stalls for six to twelve head of cattle and their hay. 
 
One common factor that determined the amount of available space is whether 
there are historic features of the barn to be preserved.  For example, it is not 
unusual to find the original shippon stalls intact; these normally occupy about 
a third or a half of the available floor space (as has been outlined in section 
2).  In all but the smallest field barns there is enough headroom for a two-
storey pod, with the upper storey inserted between roof trusses where all the 
available height can be used.

SELECTING A BARN

3.2  Constraints
3
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If there are no original features within the internal space of the barn that need 
to be preserved, it might be possible for the pod to occupy the entire volume.  
In the extreme, this approach could reduce the space between the inner wall 
of the barn and the outer wall of the pod to a relatively narrow cavity, so that 
the structural autonomy and reversibility of the pod installation are preserved.  
However, there are a number of reasons for the footprint of the pod being 
smaller than that of the barn, and these are outlined in section 5.1.

LIGHT
It is almost inevitable that natural light will be at a premium in barns, since 
these structures were not built to maximise light but to shelter animals and 
fodder in the simplest possible way.  As such the openings required for 
functional purposes – access doors, the hay hole, the mucking out hole and 
small apertures for ventilation – are the only source of light in the interior.  
The design of the pod will therefore need to engage with the challenge of 
maximising light for the most important interior spaces – those for eating, 
sitting, working or sleeping.  That said, daylight levels in the barn and the pod 
are likely to be low by modern standards.  This is likely to have an effect on 
the way the space is used.

The formation of new or enlarged openings would involve a permanent 
change to the historic fabric.  It is not reversible, is detrimental to the character 
of the barn and is unlikely to be granted consent by the statutory authorities.  
However, a barn that is found as a roofless shell may offer scope for the roof 
to be reinstated in such a way as to allow more light into the interior, subject 
to agreement with the planning authorities (although the cost of repairing a 
building in such bad condition may be prohibitive).

SELECTING A BARN

3.2  Constraints
3
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SELECTING A BARN03

STATUTORY REGULATIONS
The key statutory requirements to be satisfied are those for planning consent 
and Building Regulations.  If the barn is listed, then Listed Building Consent 
will also need to be obtained.

In relation to the Fieldbarn Project the principles of repair, reversibility and 
sustainability are important in developing an approach that is more likely to 
be acceptable to the planning authorities.

The aspects of this project that trigger the requirement of planning consent 
are:

Change of appearance: These will be expected to be of a minimal 
nature, perhaps relating to the detail of reinstated fabric to the barn where 
this has been lost.  The retention of the character and appearance of a barn 
is important, not only in relation to the building itself but to the surrounding 
landscape. More intrusive physical changes, for example any extension to 
the building or the insertion of new openings, are likely to be resisted.

Change of use:  Even where there is no change in appearance, the change 
of use from agricultural to another purpose will require planning consent.  It 
must be demonstrated that suitable provision is in place for the use of the 
barn as intended without detriment to the surrounding environment.

It may be appropriate for the new use of the barn to be consented for a 
fixed term – perhaps for the life expectancy of the pod, or the length of the 
agreement with the landowner.  At the end of this period, the pod can be 
removed, or replaced / retained subject to further consent.

SELECTING A BARN

3.2  Constraints
3
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Building regulations define a series of requirements for the construction and 
performance of the inserted pod and the barn itself.  They include standards 
relating to structure, fire, access, thermal performance, ventilation, and so on.  
To some degree, the standards for compliance with these regulations depend 
on whether the barn will be used by the applicant or by third parties to whom 
the owner will be liable.

By the nature of the project the means of compliance with some of these 
regulations may be unconventional, but there is no reason for which an 
installation cannot be made to comply with all necessary standards.

In relation to regulations for energy performance, it is expected that 
proposed projects will demonstrate exemplary solutions that minimise their 
environmental impact – not least because of the constraints of locations not 
served by mains services.

ECOLOGY
An ecological survey of the barn should be carried out, and this will be required 
for the planning application.  Barns can provide a habitat for owls, bats and 
other protected species.  If protected species use the barn, mitigation for loss 
of habitat will need to be made or, if this is not viable, it may be necessary to 
identify an alternative site.
 
COST
Clearly, the viability of an installation as a financial investment will need to 
be established, especially if it is intended as a commercial enterprise.  The 
cost of repairing the barn and inserting the pod will need to be considered 
along with the running costs of servicing, management, etc.  These will be 
set against the financial return that the pod generates on an annual basis 
and over its projected lifetime.  Although largely outside the scope of this 
document, financial considerations will certainly interact with the other key 
constraints described here in determining what is feasible.  The condition of 
a barn, for example, will be a critical factor; principally for reasons of cost.

SELECTING A BARN

3.2  Constraints
3



23

SELECTING A BARN03

SITE SERVICES AND RESOURCES
Mains electricity, water and drainage will be unavailable at most barns but 
a minority – perhaps sited nearer to roads or farmsteads – might feasibly 
be connected to existing services networks. Elsewhere, the impact of 
connecting a barn to a mains service is likely not only to be visually obtrusive 
but prohibitively expensive.  The absence of mains services will determine 
the way in which the pod is to be serviced (as addressed in section 10) and, 
to a considerable degree, the way in which it is occupied and the uses it is 
capable of supporting.

Barns were often sited where a natural water supply was available, near a 
small stream or spring.  This can provide a source of water which, whilst not 
drinking water, might be used for washing.  In this case, it is advisable that 
water is tested by a suitable specialist prior to use, to ensure it contains no 
harmful contaminants.

SELECTING A BARN
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In 2008 the Fieldbarn project team decided to seek support to enable an 
experimental prototype installation to be built and monitored.  The Bolton 
Abbey Estate was approached as a potential host for the test build project 
and, through the generous support of the Duke of Devonshire and the Estate 
Management team, it was agreed that a barn on the estate would be made 
available for the construction and monitoring of the first Fieldbarn Project 
installation.

Building contractor, Linford Group, was also approached at this time as a 
potential partner in the delivery of the test build.  They agreed to join the team 
and contribute a workforce to build the prototype pod.

On the design team, Feilden Clegg Bradley Studios were joined by structural 
engineer Integral Engineering Design, services engineer E3 Consulting 
Engineers, and cost consultant Peter Gunning and Partners, all based in 
Bath.

The purpose of the prototype was to test an approach to the materials and 
technology that could be applied to a project installation.  It would be built 
by members of the project team, whose time would be contributed on a 
voluntary basis, both for the design and the construction phases. Because 
the test build installation was not intended to be used commercially and had 
a limited budget to cover materials costs, it was necessary to find a barn 
in a reasonable state of repair so that the cost of the installation could be 
focussed on the construction of the pod and services rather than the repair 
of the barn.  Budgetary constraints also meant that only a small pod could 
be built and, correspondingly, it would not be necessary to find a large barn.

To pay for building materials and equipment, a grant of £15,000 was obtained 
from the Yorkshire Dales Sustainable Development fund, provided by the 
Yorkshire Dales National Park Authority and administered by the Yorkshire 
Dales Millennium Trust. This would cover up to two-thirds of the cost. The 
remainder was met by a donation from the Bolton Abbey Estate and from 
contributions from Linford Group and Feilden Clegg Bradley Studios.

The Bolton Abbey Estate covers an area of 12,000 hectares to the north-east 
of Skipton, most of which lies within the southern boundary of the Yorkshire 
Dales National Park, and includes some 80 barns of which around 30 are field 
barns. The first task, therefore, was to assess these in order to select a barn 
for the test build installation.

With the Estate Management team, a shortlist of eight barns was put together.  
Excluded from the list were barns still in regular use, those for which the Estate 
planned an alternative use, and barns in poor or unsafe condition.  The potential 
sites were then visited by Feilden Clegg Bradley Studios and assessed for the 
number of possible test builds that could be accommodated, the availability 
of water, ease of access, current use, presence of interior fittings, proximity of 
facilities nearby (see table).  This enabled them to be ranked in order of preference. 
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Bolton Abbey Estate - Field Barn Appraisal
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Further consultation led to the selection of How Beck Barn near Appletreewick.  
This was selected as the best location for a number of reasons:

Access: Whilst the barn is isolated in its immediate environment, it is 
less remote than many field barns, being some 300m from the farmstead, 
a similar distance from a campsite with a small shop, and about 2km by 
road or footpath from the village of Appletreewick where there are two pubs 
serving food.  How Beck Barn is on fairly steeply sloping ground with a 
westerly aspect and wide views across the Wharfe valley (with the result 
that the building is a visually prominent feature in the wider landscape).  It is 
located next to an estate track suitable for four wheel drive vehicles.  This 
would allow materials to be taken to site for construction and, subsequently, 
for the servicing of the test build pod.

Use:  Its use by the tenant farmer was infrequent. The adjoining land is now 
used primarily for grazing sheep and, with the barn doors in a poor state of 
repair, sheep would occasionally enter the barn for shelter.

Condition:  The barn is in reasonably good repair.  There is evidence of 
structural movement, probably ongoing since the time of its construction 
and, although this will need to be addressed, it is not considered to be of 
great concern for the duration of the test build.  The barn is watertight, 
although the doors needed to be replaced or repaired.
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Space:  How Beck Barn is a relatively small field barn, measuring 5.6x4.7m 
internally, with a height of 4.3m to the roof eaves.  Divided into two equally 
sized bays of byre and hay mew, available space was further reduced by 
the presence of original shippon stalls, with hay loft over.  This left a footprint 
of about 2.7x4.7m at the hay mew end of the barn for the pod to occupy.  
Unusually, since How Beck Barn is built on a sloping site, there is a split level 
in its floor, with the hay mew being about 0.7m higher than the byre.

Light:  In common with most field barns, How Beck Barn has two external 
doors: one to the hay mew and one serving the byre.  In the gable wall of 
the hay mew is a pitching door and, opposite, quite low down on the gable 
wall of the byre, there is a mucking-out hole.  An unusual feature of the barn 
is the introduction of a small, glazed window in the byre; this had probably 
been inserted some time in the early twentieth century.  The construction of 
a pod in the unoccupied hay mew therefore afforded the opportunity to bring 
in daylight from its principal doorway and from the pitching door high up in 
the gable wall.

Statutory considerations:  How Beck Barn is not a listed structure.  In 
consequence, the test build project could be installed under a time-limited 
planning consent, and there was no requirement for Listed Building Consent.

04 HOW BECK BARNHOW BECK BARN
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At the time of their construction, barns were built in the simplest way possible 
using the most economic building materials available.  The field stones 
cleared in the enclosure of land for agriculture became the raw building 
material for the dry stone walls and field barns that now characterise the 
Dales landscape.  This would have been supplemented by locally quarried 
stone, particularly for the larger dressed stones used in door and window 
surrounds.  Roof slates would also have been locally quarried although, 
up until the eighteenth century, a heather thatch would have been used 
(older barns show the outline of their original, steeper thatched roof pitch 
on the gable walls).  Timber was probably locally sourced although, by the 
nineteenth century, cheaper imported deal from North America or the Baltic 
was becoming more common.  It is the use of materials obtained on or 
near the site in the traditional manner, to construct buildings built to a model 
characteristic of that particular time and place, that generated a vernacular 
building type specific to the Yorkshire Dales.

With the globalised distribution of building materials and ideas, and 
the technological advancement of processed and synthetic building 
materials, traditional building skills have largely been lost.  The scarcity 
of skills that remain, along with the depleted availability of local, natural 
materials, means that traditional construction appears expensive 
compared to modern alternatives.  However, the special character 
of an historic barn can be damaged or erased when unsympathetic 
repair techniques are applied, even though these may be well intended.  
 
Part of the significance of a barn will lie in its traditional construction, built 
largely by hand rather than in a machine-led process.  As such, it will bear 
the mark of the people who made it. Subject to the processes of weathering 
and aging, this is what gives these historic buildings their unique texture and 
patina.  The authorship of the builder is revealed in this way; it is a finite 
resource which, once lost, cannot be recreated. 
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These are the qualities that the Fieldbarn Project sets out to conserve, and 
which will contribute to people’s enjoyment and appreciation of these places.

In assessing any barn as a potential site for a pod installation, the significance 
of the features of the barn will need to be assessed.  There must be an 
understanding of what is important to the character of the building, what 
is less significant, and what detracts from this character.  Features that are 
believed to be original are very likely to contribute positively and thus they 
should be preserved.  Later adaptations are not necessarily less significant, 
as they speak of the history of the building’s development through time.  More 
recent interventions using modern, unsympathetic materials are more likely 
to detract from the significance of the barn as a whole, and there is likely to 
be a case for their removal.  If any built fabric of the barn is to be removed 
or otherwise affected by the re-use of that barn then careful consideration 
of significance is necessary in order to justify the impact, and how the effect 
of any negative impact is mitigated.  Proposals affecting a “heritage asset” 
(anything having historical value, a category into which most barns will 
fall) will need to be carefully considered in these terms in any application 
for planning consent (and Listed Building consent, if the barn is listed). 
 
Significant original features to be preserved will include (but are not limited 
to) hewn hardwood roof timbers (as opposed to more recent imported sawn 
softwood), historic graffiti, slate boskins (shippon stalls), cobbled / flagged 
floors and stone gutters or troughs. Any surviving features that provide  
evidence of historic building phases, for example re-used features that clearly 
pre-date the present construction, thatch lines that show an earlier roof pitch 
or evidence of previous domestic occupation are also potentially significant.

The condition of barns and the scope of repair needed will vary widely.  
Clearly, the worse the condition of the barn, the less feasible will be 
any proposal to retain original fabric – at least to the interior, joinery 
or roof – and a considerable amount of new construction may be 
needed.  Correspondingly, the viability of the re-use of a barn in bad 
condition is likely to be lower because the cost of putting it into a state 
of good repair will be relatively high (as has been discussed previously). 
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Conservative repair is the repair of fabric in a way that does not seek to 
recreate buildings as new, but which recognises the effects of weathering and 
aging and prolongs the life of buildings with as little loss and replacement as 
possible. Part of this is the employment of traditional building skills authentic 
to the original construction.  This is a highly specialised area and this design 
guide does not aim to describe these techniques in detail. However, the 
principal repair methods that are likely to be employed will include:

External walls:  The external walls are built of local stone – in the Yorkshire 
Dales, a hard, coarse grained sandstone or limestone which, unlike the 
adjoining dry stone walls, are bedded in a lime mortar. Typically 600-700mm in 
thickness, barn walls are faced inside and out with roughly dressed stone over 
a loose, rubble core.  Commonly, “through stones” are incorporated at regular 
intervals, running right through the thickness of the wall, and holding the internal 
and external leaves together. These sometimes project from the outside face, 
perhaps to help support scaffolding – although “put log” holes (small openings 
through the wall)  often perform this role and help ventilate the barn interior. 
 
Where walls have to be rebuilt or repaired, materials matching the 
original construction should be used.  Often, stone will be found 
in the immediate vicinity of the barn, especially if it has become 
derelict. This can be re-used. Lime mortar (not cement) should 
be used  for bedding stone and for pointing the masonry joints. 
 
If the ground on which a barn is built has been subject to movement or 
subsidence, then it is likely that the barn itself will have been affected.  This 
can result in distortion of the walls of the barn and the formation of cracks. 
Lime mortar, unlike cement, allows a degree of movement and flexibility 
without significant loss of structural stability but, where walls have become 
unstable through bowing or cracking, remedial structural work will be needed. 

REPAIRING THE BARN
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It will always be preferable to make the wall stable, even when distorted, than to 
take it down and rebuild it.  Depending on the severity of the movement, it might 
be adequate to repair the pointing to the wall.  In other cases, bed reinforcement 
provides a solution whereby metal reinforcement is concealed in the horizontal 
joints between courses of stone.  For severe cases of movement or cracking, 
Cintech anchors may be appropriate:  this technique involves the drilling of long 
holes behind the face of the affected areas and the insertion of a hard grouting 
with a stainless steel core to tie the fabric together.

A careful survey should be made of any distortion to walls since, if they have 
been repointed, cracks resulting from structural movement may have been 
concealed.  Attention should also be given to the stability of the roof since, if it 
has been subject to decay, it is likely that the progressive collapse and spread of 
the roof structure has pushed the walls heads outward.

Roof repairs:  Most field barns are covered in natural stone slates laid in 
diminishing courses with the largest slates at the eaves of the roof and the 
smallest at the ridge.  These are often secured to the roof battens with oak 
pegs, although later iron was used instead.  The roof structure itself is of simple, 
timber construction with trusses at mid-span supporting purlins spanning out to 
the gable walls.

 
Slipped slates should be reinstated, but it should be borne in 
mind that these may be an indication of a more widespread failure 
of the oak or iron pegs across the roof as a whole – in which 
case the roof should be stripped and reinstated with new pegs. 
 
The timber roof members – trusses, purlins, rafters and battens – may also 
be subject to decay and require repair.  In conservative repair, there will be a 
preference to repair decayed, original timber by piecing in new structure and 
retaining as much of the original as possible.  However, if this is not viable, new 
timber can be substituted on a like-for-like basis.

Internal fittings:  Where significant internal features such as shippon stalls 
are in place, these should be made stable using a similar approach to that 
outlined above.

Floors: Field barn floors were commonly paved with small stone cobbles 
or flags (or a combination of both). These may lay beneath a later floor finish 
such as a cement screed.  Where there is no sign of an original floor, it is 
possible that its presence might be revealed by trial excavation of one or two 
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small areas. Where new stone is needed to make good an existing, damaged 
floor, this should be as close a match to the original as possible.

Doors and shutters: Due to its more limited life span, timber doors and 
window, if still in place, may be later replacements for the original ones. 
Newer boards may be distinguished from older ones from the presence of 
flat, machine sawn surfaces and mouldings / grooves to the edges.  Doors 
and shutters of rudimentary, boarded construction with supporting stiles and 
cross brace on the inside are the most common.  Again, it will be desirable to 
carry out any necessary repair work with the maximum retention of significant 
fabric.  This will include ironmongery, even if nothing else can be salvaged.  
New doors and shutters should follow the simple pattern of the original.

Surface finishes:  It will be common to find painted joinery and, perhaps, 
limewashed walls inside the barn.  The effects of time and weather on these 
surfaces is part of the unique patina of the building that would be lost (at least 
for a time) if a new layer of paint is added.  Normally, paint – at least on external 
timber – is protecting the timber from rapid decay and it will be advisable to 
repaint it in a suitable agricultural colour.  There may be an “estate colour” that 
can be used or, if not, battleship grey or maroon are common.  It is important 
that the chosen colour harmonises with the landscape setting, and does not 
stand out against it.
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As has already been outlined, How Beck Barn has all the characteristics of 
a field barn built in the late eighteenth or early nineteenth century.  However, 
the roof structure appears to be a more modern re-build.  This is revealed 
by the machine cut surface of the timbers of the roof truss, which is very 
smooth and regular compared to earlier hand-cut timber which often reveals 
the shape of the branches from which it has been cut.  It is not uncommon 
for the original roof structure to survive in field barns, and these carry a much 
more direct link to the site and the person who built them; some local people 
remember a saw pit, where lumber would have been cut by hand, used to 
exist about 100m from How Beck Barn.

The survival of the original shippon stalls is also important. Since these 
are thought to date from the construction of How Beck Barn, they are a 
significant defining feature in the barn’s interior and the way in which it was 
used historically. The principal beams and posts are formed from hand-cut 
timbers, often exposing the rounded outer shape of the branch. The boarding 
of the hay loft used timber with a “tongue and grooved” edge, which is clearly 
much more modern.

Overall, the shippon stalls are in poor condition, but they were retained 
because an important objective of the test-build project is to illustrate how 
these historic features can be preserved. To a varying degree, nearly all of 
the original timber had been attacked by woodworm and rot, so that some 
of the beams, in particular, had become severely weakened.  It would not, 
therefore, be possible to use the hay loft as a habitable space or for storage 
but, subject to these restrictions, the structure was not considered to present 
a danger and could remain without further repair. To open up the barn interior 
and, in particular, to admit light from the doors and window into the full height 
of the space, most of the modern boarding to the hay loft was removed 
(this had also been severely weakened by decay and insect attack and was 
beyond repair).
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On first inspection it seemed that the barn had a dirt floor but, after digging a 
small hole through several decades of manure and sand a cobbled floor was 
unearthed in the hay mew and, in the byre beneath an amazing 0.6m of fill, 
a beautifully flagged floor of large, regularly hewn stones.  These had been 
carefully laid so that the whole surface slopes gently towards a drain in the 
corner of the floor. An apron of stone cobbles was also unearthed at a similar 
depth outside the barn in front of the two door openings.

One result of the build-up of floor levels inside and outside the barn had been 
that the bottoms of the doors had become buried, leading to their decay.  
As found, there was little left of the hay mew door apart from the decayed 
remains of two or three boards, its bracing structure and ironmongery – iron 
strap hinges and the door latch.  The shippon door was still in place, although 
the bottom portion had rotted away where it had been buried. It retained its 
ironmongery, including the strap hinges and a lock in a wooden casing.

A new door was made for the hay mew, using the original, badly decayed 
boards as a guide to the size and moulding of the boarding to the new door. 
On the byre door, rotten timber at the bottom was cut out and new, matching 
timber boarding pieced in, and both doors were reinforced with a single layer 
of marine grade plywood to the inside face to make them more resilient. The 
surviving ironmongery was taken away, stripped and painted before being 
re-installed.  The Bolton Abbey Estate arranged for a specialist locksmith to 
open the casing of the surviving lock and make new, iron keys to suit: one of 
which is retained at the Estate Office, and the other held by the tenant farmer 
in case he needs to gain access. The Bolton Abbey Estate also overhauled 
the existing window and gave this, along with the new and repaired doors, a 
new coat of paint in the estate colour (a muted greenish grey).
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The barn’s interior is mostly of unpainted stone, except for walls to the 
shippon stalls which have been limewashed. These have been retained 
unchanged. The effects of structural movement on the barn have already 
been mentioned, and this movement was more noticeable on the inside of 
the walls since the exterior had been repointed on a number of occasions to 
keep the building weathertight, whereas cracks on the interior had not.  The 
gable walls have a noticeable lean and the downslope wall in particular has 
a noticeable outward bow.  If the barn were to be made secure for a term of, 
say, 25 years, it would probably be considered necessary to stabilise these 
walls using bed reinforcement and Cintec anchors (or similar). Since the test-
build is conceived as a shorter-term project, the walls have been left as found 
but their condition visually monitored on visits to the barn (a photographic 
record of the barn’s condition at the outset of the test build has been taken).

Top: Whitewashed shippon wall
Bottom: Flagged floor, after excavation

REPAIRING THE BARN

4.3  Case Study:  How Beck Barn
4



01

35

The new pod provides an exciting opportunity for prospective barn occupiers 
to create their own personalised space, discreetly located within a protected 
landscape.  Users can be as creative and individual as they wish in the 
design and layout of their pod which will sit, concealed, within the National 
Park.  There are, however, some  pragmatic considerations to be taken into 
account, and these are summarised in this section.

Relationship to the Barn Interior
In the previous section the key factors concerning space, including the 
presence and retention of historic features, were summarised. The individual 
requirements of each project must be balanced against the potential of a 
barn to provide the type and amount of space required according to the 
constraints outlined in the previous section.

In order to maximise space, an inserted pod might occupy most of the 
available floor area of the barn – a tight fit solution.  However, on a functional 
level it is likely to be useful to have a “buffer” space between the pod interior 
and the external environment, particularly in wet or muddy conditions. This 
allows space to remove and store boots and other outdoors equipment. In 
better weather, the barn interior provides space for socialising or working. 
Additionally, unenclosed space within the barn can also house water tanks, 
heating equipment and other services.

There is also value in preserving the visibility of the barn interior so that rough, 
stone surfaces, timber roof structure and cobbled or flagged floor can be 
seen. In this case, part of the experience of staying in or using a pod is the 
appreciation of actually being in a barn, rather than in a cottage or a caravan. 
The amount of space that needs to be fully enclosed within a pod should be 
considered alongside the use to which space outside the pod but inside the 
barn can serve. It is also worth remembering that it will be cheaper to use 
space within the barn than to enclose it as part of a larger pod.

DESIGNING A POD

5.1  Layout
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As described previously, the retention of shippon stalls or other historic fabric 
might provide another compelling reason for positioning the new pod where 
these features will not be damaged, and they will contribute to the particular 
character of the space. The removal of features that contribute to the historic 
interest of the building would be in conflict with the objectives of the Fieldbarn 
Project, and would be strongly discouraged.

Some barns in the Dales, typically combination barns, are considerably larger 
and taller than field barns. These may provide enough space for the pod to 
be a much looser fit, seen more clearly as a free-standing object whose 
shape is less closely defined by the shape of the building around it.  It may 
be appropriate in these circumstances for there to be more than one pod in 
the barn – either serving different purposes, or providing accommodation for 
a larger group or family each with their own private space.

In a typical field barn, where space is more confined, daytime spaces for 
cooking, eating and socialising might best be accommodated at ground 
level, inside the pod, outside the pod, or divided between the two. An upper 
level or mezzanine could provide more private sleeping space.

DESIGNING A POD
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Other, smaller openings such as the mucking out hole, putlog holes or an 
owl hole could present an opportunity for a more dramatic, glimpsed view.  
Alternatively, more innovative technical solutions, such as “sun tubes” could 
be explored to take advantage of these smaller openings, provided there is no 
significant visual impact externally.

Some barns will already have rooflights, perhaps of a simple “agricultural” type, 
or of “glass slates” set into the roof coverings.  Rooflights admit more light 
than a window of the same size, so will provide a valuable light source.  If not 
already present, the introduction of discreet roof glazing may be acceptable 
to the planning authorities if it is carefully sited away from the general line of 
view and of simple, appropriate construction.

In the previous section, the need to make the most of a limited amount of 
natural light was raised as a critical factor in the design of new accommodation.  
The location of existing openings to admit daylight and sunlight will be an 
important consideration: the access doors and the mucking out hole at 
ground floor level and the hay hole higher up in a gable or under the roof 
eaves.

These openings provide opportunities to bring light into the barn or pod 
interior: in the case of the pod, new windows or doors can be built in so 
that they align with the openings in the barn walls.  Because the walls of the 
barn are of heavy, rubble stone construction, their thickness means that the 
glazed windows of the pod will be set well back and cast into shadow where 
they are less likely to catch the sun. This is beneficial to the project objective 
of avoiding obvious changes to the barn’s outward appearance. A deeper 
recess may be required where original, inward opening wooden shutters are 
to be preserved:  this will provide a space for them to open into without being 
obstructed by the new window.

To make the best use of light and view at ground level, existing timber 
barn doors could also act as shutters in front of glazed doors or windows 
to the inserted pod (perhaps with a useful threshold space in between). In 
this arrangement the solid, outer doors can be opened when the barn is 
being occupied but at other times they can be closed, screening the hidden 
changes inside and giving an additional level of security. The deep recess 
created by a threshold space will also mitigate against any external visual 
impact.

An important consideration alongside natural light is the scope for views out 
into the landscape around the barn. Commonly the hay hole faces uphill and 
therefore away from the best view. As a more conventionally sized “window”, 
located well above external ground level it can provide an enjoyable outlook 
from an upper deck or mezzanine. The floor of this upper level should be 
carefully considered so that the hay hole window is at a comfortable height. 

DESIGNING A POD
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Clearly, a number of inherent factors may operate to reduce the level of 
accessibility achieved by an individual installation. Often, getting to the barn 
itself presents a considerable barrier. Additionally, there may be changes in 
level at the door threshold. Notwithstanding, access can be facilitated to 
the ground floor level through careful design of the floor of the pod where it 
meets the barn door, making it as easy as possible to enter the space.

Internally, the layout can be designed so that all necessary functions are on 
one level, although this is likely to require the selection of a barn with a larger 
amount of usable floor space at ground floor.

Where an upper floor or mezzanine is inserted, the means of accessing it will 
clearly have an important bearing on who will be able to access it, and how 
easily.  If the upper level houses “unique” accommodation, for example the 
only available sleeping space or the only washing / WC facility in the pod, it is 
particularly important to take into consideration the ease of access for all the 
people who might use the space.  A flight of stairs of similar type and size to a 
domestic stair will provide the easiest access, and is more likely to be usable 
by elderly people or young children.  At the other end of the scale, a simple 
ladder may be appropriate, but it might serve an additional sleeping platform 
only.  Obviously, a stair takes up considerably more space than a ladder and, 
in consequence, it will probably be easier for a larger pod in a larger barn to 
be more accessible than a pod in a smaller, more restricted space. 

The situation of the barn will also be a critical consideration: there will be 
limited benefit in maximising accessibility within a barn or pod if it is itself 
remotely sited and difficult to access.

A key factor will be whether the pod is being designed and built for a specific 
group of people whose requirements can be understood and taken into 
account, or whether the pod might be let out to members of the public as 
yet unidentified. In the latter case, reasonable provision must be made so as 
not to exclude those who are less mobile.
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As has been described previously, the presence of the shippon stalls in the 
byre required that the pod be installed in the hay mew end of the barn.  The 
2.7x4.7m floor area is sufficient for simple and compact accommodation to 
be provided within an inserted pod provided that all the available space is 
used, including the full height of the barn up to roof level.

The pod structure is founded upon the stone cobbles of the hay mew floor, 
but this is the only point at which it touches the fabric of the barn itself.  
Because space is at a premium, the pod was designed to be a tight fit to the 
barn. The resultant gap between the outside of the pod wall and the inside 
of the barn wall is of the order of 150mm and, although there are places 
where this reduces locally, it has been possible to successfully install the pod 
without any “clashes” with the fabric of the barn. The resultant cavity allows 
for ventilation all round the pod, and helps ensure that the fabric remains free 
of damp.

The design that was developed set usable accommodation within the pod on 
two floor levels.  At the lower level, functional spaces are grouped around an 
open-sided space that is set beneath the upper floor accommodation, but 
is open to the barn interior. Immediately inside the hay mew door is a grated 
floor for scraping off mud, alongside a storage cupboard that also provides 
space for servicing equipment. A bi-folding door reveals a small cooking area 
with a sink and hob: when this is not in use, it can be screened by closing the 
doors. Lastly, there is a fully enclosed room for washing with a shower, wash 
basin and toilet. The lower level space gains daylight from the hay mew door 
and, because it is open-sided, from other openings in the barn. At upper level, 
the sleeping space is large enough for a double bed tucked under the eaves, 
a reasonable floor space in which a small desk might be placed and, under 
the eaves on the other side, two cupboards: one for services equipment and 
the other a wardrobe.

DESIGNING A POD

5.4  Case Study:  How Beck Barn
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The openness of the ground floor of the pod has the effect of this space 
feeling very much a part of the barn interior. At How Beck Barn this was 
largely in response to the limited floor space, and the pod would have felt 
cramped had it been more fully enclosed. One obvious consequence is that 
this will limit the times of the year during which the barn can comfortably be 
inhabited, and would not be appropriate to an installation that might be used 
all year round. It is also desirable that the experience of using the pod is one in 
which the interior of the barn can be enjoyed. The sleeping accommodation 
at How Beck Barn is insulated in order to retain warmth at night time, but 
other spaces are not.

To save space, and for economy purposes, the upper floor level is accessed 
by a ladder positioned alongside the pod over the shippon.  This is not 
compliant with Building Regulations and some visitors who are uncomfortable 
with heights have found it off-putting. For future installations, and certainly 
those with public access or for commercial use, it would be appropriate to 
provide a staircase or, if there is not room, a more conventional ladder rising 
through a hatch.  A double door is set into the wall of the sleeping space to 
provide access from the ladder and to open this space to the barn interior. 
This ensures that there is a closer relationship between the barn interior and 
the pod interior but, again, the resulting unguarded edge is problematic, and 
probably not to be replicated.

The upper floor level corresponds to the pitching door high up in the gable 
wall of the barn, providing a key opportunity to incorporate a window into the 
pod. At How Beck Barn this is an important feature of the pod, as it allows 
light to be admitted and frames a view of the surrounding environment. The 
shutter to the opening was in fairly good condition and has been retained so 
that, when closed, there is no clue to the changes inside the barn.  

In order to allow the shutter to be fully opened the window itself is set back 
into the face of the pod with the effect that the glass is set about 0.9m back 
from the external face of the wall of the barn; consequently, when the shutter 
is open the glass is sufficiently far recessed so as not to be clearly visible and 
the appearance of the hay hole opening is not much altered (see photo, p27)

The overall effect on the outside appearance of How Beck Barn is barely 
noticeable, even when the doors and the pitching door in the hay hole are 
open.  When they are closed the only discernible changes are that the doors 
and window have been repaired and repainted.
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Building construction is inherently damaging to the environment as it involves 
the extraction, processing and transportation of large quantities of high-
energy materials. The Field Barn Project seeks to minimise impact on the 
immediate environment of barns and the surrounding landscape, but this 
objective also extends to the avoidance of damaging impacts on the wider, 
global environment.  In the selection of building materials some of the key 
issues to be considered are:

Sustainable sourcing: Materials from renewable resources should be 
used wherever possible. Timber and processed timber products (such as 
plywood, chipboard and MDF) should carry FSC (or equivalent) certification. 
The use of recycled materials should be considered, and recyclable materials 
should be used unless no suitable alternative exists. Materials from non-
renewable resources should be used frugally: these include those based on 
fossil fuels, such as plastics, as well as metals and minerals.

Toxicity:  Non-toxic materials should be selected, ie. those that cause the 
minimum of pollution during their production, use and disposal.  Timber is an 
obvious choice, but care must be taken to ensure it is sufficiently durable for 
its intended use.  It is preferable to avoid the need for preservative treatment 
on timber but, if this is unavoidable, careful selection is necessary.  Boron-
based preservatives are preferable, but these can only be used on green 
timber.  Creosote, Arsenic, Chromium Salts, PCP, Lindane, Tributyl Tin Oxide, 
Dichofluanid, Permethrin and Copper Chrome Arsenate are all preservative 
substances that should be avoided.

MATERIALS AND CONSTRUCTION
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•	 Think carefully before using PVC. The industry puts up a good case for its 
defence but there are so many references to it on the OSPAR list1 that it is 
worth trying very hard to avoid it.

•	 Ensure that all timber is from certifiable, sustainable, managed sources.

•	 Seek locally-sourced materials to reduce transportation costs, especially 
for high mass materials. 

•	 Concrete is responsible for almost ten per cent of all man-made carbon 
dioxide production, so don’t over-specify the cement content of concrete 
mixes and use cement substitutes if possible.

•	 Avoid wood preservatives; they are designed to kill things. 

•	 Optimise the mass in the use of high density materials, providing it is not 
detrimental to environmental performance.

•	 Check that there are recycling pathways for high maintenance, short-life 
products such as floor finishes, which are often the most environmentally 
damaging.

•	 Avoid solvents: they generally contain toxic, volatile compounds. Use 
water-based paints and stains. 

•	 Use lime mortar to allow brickwork to be recycled. 

•	 Design for minimum wastage: factory-produced components and 
prefabrication can often help to promote this.

Where processed timber products are used they are normally reconstituted 
with a chemical binder / adhesive. Less toxic zero or low formaldehyde 
alternatives are widely available. Some plastics release toxins into the 
environment during their manufacture and their use should be minimised. 
Others, such as plasticised PVC, leach substances into the environment 
during use that are widely considered damaging to human health and the 
environment - although this is a contested issue. Another important area 
is the selection of surface treatments, such as paints, varnishes and fire 
retardants.  It is now relatively easy to source products that are low or zero 
VOC (Volatile Organic Compounds) that are water- rather than solvent-based.  
Materials that are biodegradable (and do not release harmful substances into 
the environment during the process) should be used as far as possible.

Embodied Energy: The production of nearly all building materials involves 
the emission of carbon dioxide into the atmosphere: this is the energy 
required for the extraction, production and transport of materials up to the 
point they are used on the building site.  Generally, materials that are highly 
processed and heavyweight (such as concrete) are those with the greatest 
embodied energy.  On the other hand, timber has a certain amount of carbon 
“locked in” since it has absorbed carbon dioxide from the atmosphere during 
its growth. Accordingly, timber that has not been heavily processed (sawn 
timber, for example) has a very low embodied energy.  Where possible, 
materials that are produced, processed and sold locally to the site should 
be sourced so that the use of energy for transport is reduced. This is often 
pertinent to timber and, the more processed the timber, the greater the 
distance it will be transported from forest to building site. Particular care 
should be taken with the local selection of dense, heavyweight products 
since these require the greatest amount of energy to transport them.  For this 
reason, any stone used for the repair of the barn or the construction of the 
pod should be locally sourced.

Ozone depletion:  Only materials with zero or very low Ozone Depletion 
Potential (ODP) should be used. Products with higher are those which cause 
the release of ozone depleting gases, such as CFCs and HCFCs, during their 
manufacture. Manufacturers of processed products and materials should be 
able to confirm the ODP of the products they produce.

The Environmental Handbook by Feilden Clegg Bradley Studios provides a 
useful summary of the principles to be considered in the selection of building 
materials, and includes the following ten key points:

1 OSPAR list of Chemicals for Priority 
Action.  The OSPAR convention 
regulates European standards on 
marine biodiversity and the release of 
hazardous substances into the seas. 
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Once the decision to proceed with the test build had been taken in July 2008 
there was a period of eight weeks in which to design the pod and scope 
the repair work to the barn, and for the build team to procure the materials, 
complete off-site construction and mobilise for the construction phase. For 
initial construction a period of one week was planned. Subsequently, a further 
week was spent on internal finishes and services later on in the same year.

The very compressed periods for design and construction meant that the pod 
would need to be designed to be built from off-the-shelf building materials 
which, as far as possible, are available from a wide range of sources or from 
most builder’s merchants. So-called “long lead” items that take a long time 
to manufacture – such as factory-assembled doors and windows or other 
bespoke manufactured components – could not be used because they 
would not be available in time.

It was decided that the pod would be a timber-framed structure based on the 
smaller softwood section sizes available from any supplier of general building 
materials.  The structure of the pod was designed so that floors, roof and 
walls all used 100x50mm softwood studs – not very deep but, given the 
limited structural spans and loadings, quite strong enough for this situation 
and making the best use of limited space. FSC (Forestry Stewardship Council) 
certified timber was specified which, for European softwood (normally 
pine, spruce or fir) is easy to source.  Unless timber will be used in a damp 
environment it is not generally considered necessary for it to be treated with 
preservative. Since the pod is ventilated all round, and protected from water 
by the barn itself, the timber was used untreated. The only treated timber 
was used in the footing of the pod:  over the cobbled floor, three 200x75mm 
treated softwood bearers were laid. Overlaid with a damp proof membrane, 
the timbers of the pod itself would remain comparatively dry.  

MATERIALS AND CONSTRUCTION
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An important objective of the test build was to demonstrate that the project is 
fully reversible and, in order to achieve this, no foundations were dug through 
the cobbled floor. Instead, the treated timber bearers would spread the 
weight of the pod across the cobbled floor and they were laid on a dry mortar 
mix to ensure they were firmly bedded.  This is a brittle material that can be 
easily removed once the pod is dismantled.

Where possible, unprocessed timber in the form of softwood “matchboard” 
was used for the linings of the pod. However, the external linings play an 
important role in bracing and stabilizing the pod structure, keeping it rigid and 
inflexible. The majority of these linings are made from Panelvent boards: a 
6mm thick board that is similar to hardboard. It is vapour permeable, allowing 
dampness within the pod to evaporate through it, is structurally rigid, and 
uses only the naturally occurring lignins in wood as an adhesive binder.  
However, where the external linings of the pod are visible, Nordic Spruce 
plywood was selected for its superior visual appearance.  Plywood uses 
chemical adhesives to bond the layers of ply together, so it was only used on 
the side of the pod facing into the barn. The other sides, facing only the cavity 
between the barn and the pod walls, are covered in Panelvent. For structural 
reasons, plywood was also used for the floor decks of the lower and upper 
levels.  The internal linings of the upper level sleeping space are not structural 
and, accordingly, softwood matchboarding was used.

Plywood that uses a low-formaldehyde binding agent is available and this was 
specified for the test build. However, within the available time frame it could 
not readily be obtained, and standard plywood was substituted, although 
from an FSC certified source.
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If left untreated in a damp or humid environment plywood will tend to become 
mouldy on its surface.  For this reason, and to make it more resistant to dirt 
and other marks, it was finished with two brush-applied coats of a clear, 
preservative coating. A Scandinavian product, Valtti Akvacolor was used for 
this purpose, a high performance, water-based product. Unlike varnish, it 
does not dramatically alter the appearance of the wood.  Similarly, plywood 
floors needed protection against mould growth and are more prone to marking 
and were given two coats of Polyx “Country Colour” floor paint, followed by 
two  coats of Polyx Oil Rapid, clear satin finish.  These products are based on 
natural wood oils and provide a durable finish that penetrates into the surface 
of the plywood.

One wall panel in the shower room and the double doors of the sleeping 
space were designed to be translucent and allow some light in from the barn 
interior. These could have been made from glass but, for reasons of safety and 
the ability to quickly cut down panels to the right size, plastic polycarbonate 
was used. This material is from a non-renewable source (petrochemical) and, 
although re-useable, it is not widely recyclable.  However, it is environmentally 
inert, ie. it will not release toxins into the environment in use.

In the insulated, upper floor sleeping area, the window is double glazed and 
set within a painted softwood frame.  It is openable for additional ventilation, 
to open or close the pitching door (which acts like an external shutter) and 
for cleaning.

To insulate the walls of the sleeping space, sheep’s wool insulation was used. 
Obviously, this is a natural product from a relatively local source (Hardwick 
sheep from Cumbria) which is formed into a felt quilt specifically for the 
purpose of insulating buildings. Unlike the more commonly used mineral wool, 
it can be cut and handled without irritation to the skin, eyes or respiratory 
system. Not surprisingly, however, it is more expensive. At How Beck Barn, 
surrounded by sheep, it seemed an appropriate material to use.
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Most field barns, by their nature, will be relatively difficult to access and 
without water, electricity or drainage. This presents significant challenges to 
the process of construction.  In response, the Fieldbarn Project proposes a 
considerable degree of prefabrication whereby the components of a pod are 
built off-site so that assembly on site is as simple as possible.

The principal advantages of prefabrication are:

•	 Time spent on site is reduced

•	 Cutting and shaping of materials and components takes place off site 
so that the demand for electricity and water on site is reduced, as is the 
noise associated with construction

•	 The generation of waste materials on site, and the need to remove them, 
is minimised.  Surplus material arising from pre-fabrication is easier to set 
aside for use elsewhere

•	 The elements of the pod can be built in controlled conditions where a 
higher quality of construction is easier to achieve, and welfare facilities 
for workers are available.

The critical input for a successful prefabricated design is an accurate survey 
of the barn within which it will be assembled.  This is especially important 
in a small space where the pod needs to be a “tight fit” to the host barn. 
Conversely, it is conceivable that a standardised pod design could be created 
for use in large barns (such as the combination barns found in the Yorkshire 
Dales) where the pod is a “loose fit” to its host.

The survey will need to include accurate setting out for any door and window 
openings where, for example, a window in the prefabricated pod will be 
aligned with an opening in the wall of the barn.  

Pre-fabricated components, ready for assembly

PREFABRICATION7
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Careful attention will need to be made to ensure that the volume of the 
proposed pod will fit within the available space, so particular note should be 
taken of any projecting stonework or other features that protrude from the 
internal walls of the barn and there may be a clash with the pod.

In deciding the size of the prefabricated components that will be taken to the 
barn site, the most important considerations are:

•	 The size of the door or other opening to the barn through which these 
components will need to fit

•	 Components should not be so large or heavy that they are difficult or 
dangerous to handle or carry on site.

Simply put, the likely criteria are that it should be practicable and safe for two 
or three people to carry each prefabricated component through the door of 
the field barn, to offer it up to its designed position (which may be high up in 
the barn) and to support it while it is fixed in position.

Given that the barn should be in a good state of repair at the commencement 
of the pod assembly it is unlikely that any means of mechanical lifting within 
the barn will be possible, so the size and weight of components must be 
considered very carefully.  The restricted access to the barn interior, and a 
remote location, mitigate against the availability of cranes or any other lifting 
equipment on site.

As a product of these constraints, along with the sustainability agenda 
associated with the selection of materials outlined in the previous section, 
timber framing would be a good choice for the construction of a pod.  
Accordingly, the 8x4 foot (2.4x1.2m) module of most processed timber facing 
panels seems an appropriate limit to the size of a prefabricated panel.  

This can feasibly be carried through the door of a barn, although care 
will need to be taken that it is not too heavy for the available workforce to 
manoeuvre safely. The Construction Design Management (CDM) Regulations 
provide the legal basis for safety on construction sites, whereby it is the duty 
of the designer to consider the safety of the construction, maintenance and 
dismantling of a building.

Another advantage of timber framed construction is that it can be readily 
modified on site should the need arise (for example, an error in the survey 
requires the adjustment of a window position).

Prefabrication makes the construction process on site easier and quicker, 
but there are still a number of requirements while construction work is being 
carried out.  Welfare facilities (rest / eating area, washing and toilet facilities) 
must be provided on or near the site. These are normally mobile units that 
remain on site for the duration of the building work.  There will almost certainly 
be a requirement for the use of electrical tools.  These could be cordless 
and charged up off-site, in which case a good supply of battery units will be 
needed, otherwise a small generator could be used.  Additionally, water will 
be needed for drinking, washing (people and equipment) and for construction 
materials such as mortar. Obviously, these provisions have an impact on the 
site and its environment while construction is in process, so it will be important 
to produce a detailed method statement so that these impacts can be agreed 
with the planning authority, landowner and other stakeholders.  On a site 
where materials and tools are probably difficult to obtain on an ad hoc basis, 
this will also be a useful document in the planning of an efficient build process.

PREFABRICATION7
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A central objective of the Fieldbarn Project is the creation of economic 
opportunities within the Yorkshire Dales National Park, not only from 
income from the use and occupation of barns but from their repair and the 
construction of the pods. The involvement of people who live or work in the 
surrounding community is essential: the success of the project will depend 
on the development of mutually beneficial relationships between occupiers, 
landowners and businesses.

One decision that arises from this objective is that the construction of the 
pods should use non-specialised building materials that are widely available 
and useable by everyone with the right skills (linked to the goal of procuring 
materials that are produced locally). In counterpoint, many factory-produced 
building systems can only be assembled by licensed installers: this is much 
more likely to cut out a local workforce.  By following the “low tech” approach 
to the selection of materials, pods can be produced locally using skills and 
labour available near the site, bringing revenue into the local economy. 

The construction of the pod creates opportunities for construction skills 
training. Equally, the need to repair barns brings a demand for conservative 
repair skills using traditional building techniques, including masonry work 
using lime mortar and joinery skills in the replacement and repair of timber 
components. The scarcity of such skills on a local and national level has been 
detrimental to the conservation of the stock of historic buildings within the 
National Park. This places considerable importance (and, arguably, demand) 
on traditional building skills, and the scope for these to be applied to the 
historic building stock across the region.

An essential aspect of the process not to be overlooked is the procurement 
of considered and informed design advice, both in the selection of a barn 
(if appropriate), the scoping and specification of repair to the barn, the 
design of the pod, and the design of its services. Each pod will develop 
in response to the particular opportunities and constraints of the host 
barn and its context. The extent of the limitations imposed, not least the 
availability of space, light and services, requires a considerable degree 
of innovation and creativity in the creation of a space that is enjoyable 
and functional in use.  Although it may not be essential that this advice 
comes from a local practitioner, familiarity with the local context (the 
vernacular building stock, the geography of the National Park, planning 
policy, etc) is likely to be valuable, as is proximity to the construction site. 
 

Indicative details for ‘low-tech’ construction

BUILDING TECHNIQUES AND COMMUNITY INVOLEVEMENT8
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A critical decision at the outset of any project to complete the installation of a 
pod in a barn is the projected lifespan of the pod, since this will be reflected 
in the length of the agreement for the use of the barn.  A number of decisions 
follow from this, most notably the selection and detailing of the materials from 
which the pod is built (the durability of which will correspond to the design 
life of the pod), and the scope of repair work to the barn (which is likely to be 
greater if the pod will last for thirty years than if it will be removed after fifteen).

An pod installation designed for a lifetime of a number of years will need to 
adapt to the changing needs of its occupiers during this time, as well as 
developing technologies for servicing. Accordingly, it will be beneficial for the 
pod to be as easily adaptable as possible. The modularity of prefabricated 
elements is an advantage if these can be readily adapted, added to or 
reconfigured to suit a new set of needs – again with the minimum amount of 
disruptive building work on site.  If a pod is built from a set of prefabricated 
components, it should be a relatively straightforward operation to change the 
shape of the pod when needed.

The use of “low tech”, simple building materials will also make adaptations 
easier to make, especially those small adjustments made by occupiers on a 
more ad hoc basis as they personalise their space.

It is important to plan the integration of services properly:  the life span of a 
pod might be 25 years, but that of heating equipment and other services will 
be significantly less. In consequence, these elements are likely to be changed 
a number of times during the lifetime of the pod. Careful thought will need to 
be given to making services and services runs as easy to access as possible 
– if these are too closely integrated into the fabric of the pod it will not be 
possible to replace them without the need for damage and disruption to the 
finishes and, possibly, the structure of the pod itself.

Any services accommodated within the envelope of the barn, but outside 
the pod, should be accessible for maintenance and replacement when 
necessary.  In the pod interior, proper consideration should be given to the 
incorporation of ducts or voids for pipework and electrical containment to run 
through.  These could be covered by removable panels or covers so they are 
easy to access when services have to be replaced or added to.

Pods should be designed to be easily and safely dismantled at the end of 
their life or the agreement to use the barn.  In the case of the latter, it might 
be possible to re-erect the pod elsewhere if it is of modular construction, or 
components of the pod could be re-used.

As has already been outlined, recyclable materials should be selected so that, 
if it is not feasible to re-use a prefabricated component, it can be broken down 
into useful constituent parts for re-use or recycling.

DURABILITY, ADAPTABILITY AND RE-USE9
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Aligned with the choice of materials described in the previous section was 
the decision that the pod would be built from pre-assembled components, 
largely in response to the very tight one week construction period, the limited 
resources available on site, and the range of other considerations set out 
above.

The design was made up of a series of prefabricated floor, wall and roof 
panels, all determined by the 2.4x1.2m maximum standard panel size.  Given 
the modest size of the test-build pod it was possible for a single floor panel 
to span the full width from one side of the structure to the other.  Similarly, 
the 2.4m panel size suits a storey height of about 2.3m – not high, but 
quite appropriate to this situation, especially in light of the limited headroom 
available at the roof eaves of the upper level.

Drawings for all the prefabricated panels were sent to Linford Group, 
along with a “flat packed” 1:50 scale model that could be assembled in 
the same way as the pod.  Assembled, the model was used as a three-
dimensional diagram of the way in which the pod itself would be put 
together.  To ensure that the panels would all fit, a trial assembly of the 
structure was carried out in Linford Group’s workshop in Lichfield (see 
photo page 50).  It was then dismantled, external linings fixed in place, and 
transported to Yorkshire on a flat bed truck.  To enable the prefabricated 
elements to be screwed together, and for electrical wiring and pipework 
to be concealed, the panels were all brought to site without their internal 
linings; these were then installed towards the end of the first build week. 
 
Having completed this experimental installation, significant time and effort 
was involved in installing the internal linings when this would have been much 
easier to have completed off site.  There would have been merit in bringing 
the panels to the barn complete with their internal linings, and this would 
have been achievable had suitable “containment” been designed to carry 
services around the pod in a coordinated and considered manner.  

DURABILITY, ADAPTABILITY AND RE-USE
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Such an approach would have necessitated some provision for joining the 
prefabricated panels together and, where insulated, a means of sealing 
together the vapour barrier where the panels are abutted.

Although a survey of the barn interior had been made to ensure that the pod 
would fit within the available space, the position of the hay hole opening had 
not been so accurately measured.  Consequently the pod window, complete 
with its surrounding frame and linings, were prefabricated but their actual 
position was determined on site.  Once the wall panels had been erected 
they were cut back to receive the window in the desired position.  The ease 
of making such adjustments, during construction and later during use, is an 
important advantage of timber-framed construction.

The construction process:

The pod’s construction, using low-tech, common building materials facilitated 
the construction process, especially given its short period of duration.  This 
made it easy to pick up extra or missing materials during the build that had 
not been included or missed in the process of prefabrication.  The pod 
was built by a team from Linford Group with additional assistance from 
Feilden Clegg Bradley Studios.  Although two members of the team were 
trained and experienced joiners, the remainder had no particular expertise 
in timber framed construction.  However, the prefabricated design and 
the simplicity of its assembly meant that it was possible for everyone to 
contribute to the process.  This has demonstrated that an installation of 
this type can be assembled by any competent builder (or, potentially, self-
built), allowing participants to use a local workforce for its construction. 
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However, one problem that soon became apparent was that there was 
insufficient space for storing the panels and leaving an adequate working area 
inside the barn.  Poor weather meant that it was not possible to work outside, 
and one particular lesson was that a gazebo or small marquee structure 
would have provided valuable additional space to keep materials dry and 
provide extra work space.  At How Beck Barn, lifting the upper level wall and 
roof panels into place was hampered by the presence of the shippon stalls 
and so, in that case, the difficult access and lack of storage were overcome 
by the construction of a temporary wooden platform built over the shippon 
but supported independently of it, so as to avoid putting any load on this 
fragile structure.

Manoeuvring panels into place at high level in the pod – particularly the roof 
panels – proved quite difficult.  These had to be held in place by hand until 
the fixing screws had been driven in.  It would be advisable to give careful 
consideration to joints for high level panels to ensure that the panels are held 
in place by the joint itself until the panels have been rigidly fixed.  Additionally, 
the use of smaller, lighter panels should be considered where they are 
awkward to lift into place.

During the first build week when the structure of the pod was erected, a 
small diesel generator provided electricity for power tools and lighting (and, of 
course, for boiling the kettle).  Although it is conceivable that battery-powered 
tools and lighting could be used, this is likely to be very inconvenient.  It will, 
therefore, be necessary to plan for the noise of a diesel generator during 
much of the construction process; another reason for prefabricating as much 
as possible so that the site assembly stage is short.

Pre-fabricated panels and other materials were unloaded from a flat bed truck and taken up to the 
barn on a trailer

Working space in the barn was limited
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Welfare facilities (a space for eating lunch, a toilet, and first aid kit) were 
provided in a specially adapted transit van that had been hired for the week.  
This was parked on the track near the barn, having been towed up the steep 
track by a Landrover.  For the small team present during the build week 
(normally about six people) it proved quite adequate.

At the end of the build week, the welfare vehicle was driven away and waste 
materials and tools were removed from site.  The most visible change to the 
barn had resulted from the clearance of part of the small yard area in front of 
it, removing many decades-worth of accumulated soil build-up to get back 
to the original levels and the cobbled apron area immediately in front of the 
doors.  Bare earth was quickly reclaimed by vegetation.

End of build week: Construction materials and equipment cleared away.  
Yard area partly excavated to clear accumulated spoil back from the barn

DURABILITY, ADAPTABILITY AND RE-USE

9.1  Case Study:  How Beck Barn
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Given the remote location of many barns and the sensitive nature of the 
landscape within which they are sited, the practical challenges of delivering 
services will, to a significant extent, dictate the uses for which a barn is 
suitable.  Different types of use will require different levels of servicing to 
provide the functional necessities for that use and a level of comfort that 
meets the expectations of the user.

Certain uses (eg. a hikers’ hut) probably requires a relatively low level of 
servicing, since the people who use it are likely to be suitably equipped and 
will expect a simple and robust shelter for an overnight stay. Other uses, 
however (eg. an artist’s studio or writer’s retreat) will require greater levels 
of servicing because they will be used for longer stays and a higher level of 
comfort will be appropriate.

In this section the various services that a field barn pod may require will be 
set out, followed by a summary of the principal methods of delivering these 
services. These methods will then be considered according to their suitability 
for different uses, with consideration given to some of the key opportunities 
and challenges that might be presented.

SERVICES

10.1  Introduction
10
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In occupying a barn, it is anticipated that consideration will need to be given 
to providing the services outlined in this section. The list is not exhaustive as 
users will have their own specific needs but, equally, it may not be necessary 
to provide everything that is described here

Delivery of fresh water- 
Fresh water will be required for drinking (potable water) or washing (non-
potable water) within the barn. This could be delivered in a number of 
ways:

•	 By hand, by the occupiers of the barn (probably more viable for 
drinking water than for water for washing).

•	 From a tank mounted on a trailer, which could be towed to the barn 
by a vehicle and left on site.

•	 By water bowser, towed to the barn on a tractor or other vehicle 
and transferred into a storage tank at the barn.

•	 From the mains water system.

In considering how much water will be needed for a particular stay, the 
following approximate allowances may provide useful guidance:

Flushing the toilet:   5lt/flush
Brushing your teeth (tap running): 6lt/min
Taking a shower (gravity):  40lt/shower
Taking a shower (power):  100lt/shower
Having a bath:   80lt/bath
Washing up (bowl or sink):  10lt/wash
Cooking or food preparation:  17lt/meal
Source: http://www.yorkshirewater.com/your-water-services/water-meters/water-meter-calculator.aspx 

These figures are for typical household use. By taking greater care to 
conserve water, including the use of low flow taps and shower heads, 
for example, it should be possible to achieve substantial reductions.

Disposal of grey water- 
“Grey” water refers to waste from basins, baths, washing machines 
and showers which is likely to contain detergent and other impurities. 
This waste water must be disposed of in a safe and hygienic fashion 
that does not impact upon the surrounding environment. A number of 
options can be considered:

•	 Removal by hand by users of the field barn (where the volume of 
water is relatively small).

•	 Collection in a storage tank mounted on a trailer, towed by vehicle 
to a location where there is a suitable means of disposal.

•	 Collection in a storage tank at the barn for removal in vehicle-towed 
bowser.

•	 Collection in a buried septic tank for less frequent removal.
•	 Disposal through a local treatment plant (biodigester).
•	 Treatment in a reed bed filtration system.

Disposal of black water- 
“Black” water refers to waste from WCs, kitchen sinks and dishwashers. 
It is especially important that this is disposed of safely. Options include:

•	 Installation of a composting WC, with the composted by-product 
removed periodically.

•	 Collection in a buried septic tank for occasional removal.
•	 Disposal through a local treatment plant (biodigester).
•	 Treatment in a reed bed filtration system.

Refuse Disposal- 
Provision will need to be made for the removal of refuse in order to 
avoid blighting the landscape and the risk of insect or rodent infestation. 
Whether this is done by the occupant of the barn or arranged by the 
owner / management will be a matter for consideration in setting up an 
agreement for the use of a barn.

SERVICES

10.2  Servicing Requirements
10



56

Services associuated with occupying a barn

SERVICES

10.2  Servicing Requirements
10
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Water heating- 
If the barn is to be used overnight it will probably require hot water for 
washing and showering. A range of different technologies might be 
considered:

•	 A boiler powered by diesel or bio-diesel (or other bio-fuel).
•	 An active solar collector, using solar radiation to heat water directly.
•	 An electric water heater, subject to the availability of sufficient 

electricity from a renewable source.
•	 A wood burning stove with “back boiler” to heat water.

Space heating-
 In a barn for use by hikers, or exclusively during the summer months, 
a heated internal environment is unlikely to be justified. However, if 
the period of occupation is likely to be extended, or more “luxurious” 
accommodation is planned, it will probably be necessary to provide a 
system to heat the internal spaces of the pod. Possible solutions will 
include:

•	 A boiler powered by diesel or bio-diesel (or other bio-fuel), probably 
also providing hot water. Typical systems will provide hot air, or hot 
water to serve radiators.

•	 Electric heaters, subject to the availability of sufficient electricity 
from a renewable source.

•	 A wood burning stove.

Lighting- 
Advances in lighting technology have provided increasingly efficient 
electric lighting with, in particular, considerable improvements to the 
performance and affordability of LED lighting. LED lighting will run on a 
12 Volt direct current circuit, that could be provided by batteries, or (with 
suitable electronic transformers) from the 240 Volt AC mains supply.

Alternatively, portable light sources could be considered for a simpler, 
more basic installation, such as battery powered torches or lanterns, or 
oil / paraffin lamps – although, in the latter case, considerable care will 
need to be taken to manage the risk of accidental fire.

Electrical Appliances- 
Electricity may be required for “small power” (outlets for appliances such 
as a laptop computer, phone chargers and other electronic equipment), 
lighting (as outlined above) and ventilation for cooking and washing areas. 
Additionally, other services in the barn may require an electrical supply. 
These could include gas or diesel-powered boilers / heaters (for ignition, 
timers and pumps) and a composting WCs if a fan for the removal of 
odours is incorporated. Potential sources of electricity include:

•	 Photovoltaic panels, connected to a bank of batteries to store 
power.

•	 A wind turbine (if the barn is in an exposed position), connected to 
batteries.

•	 A bank of batteries, charged off-site and delivered to the barn for 
use.

•	 Connection to mains power.

Cooking appliances- 
Some provision for the preparation of food will probably need be 
incorporated into the barn, even if its planned use is for overnight stops. 
The principal options are likely to be:

•	 Gas stove, fuelled by gas / propane canister.
•	 Wood burning stove (also providing hot water and / or space 

heating).

SERVICES

10.2  Servicing Requirements
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For the experimental installation at How Beck Barn we initially intended to 
deliver services using a specially adapted agricultural trailer. This was to be 
towed up to the barn when occupied. It is not unusual to see agricultural 
trailers parked next to barns, so we considered that the visual impact would 
be low.

Early plans were developed for a trailer that could provide power (from 
batteries), drinking water and a small boiler for hot water and space heating. 
This might have been linked to renewable technologies, such as photovoltaic 
panels on the barn or the trailer to top up the battery charge. The trailer was 
to be linked to the barn via an ‘umbilical’ to carry power and hot water into 
the barn and, potentially, ‘grey water’ back to the trailer.

In reality financial constraints dictated that a different, and simpler, 
approach was pursued. This involved mounting services within the pod 
itself, still enabling various solutions to be tested, but without the additional 
technological, operational and security challenges associated with the trailer 
concept.

However, the services trailer is worthy of further consideration, particularly if a 
number of barns are developed in relatively close proximity so that the trailers 
can serve more than one location.

SERVICES

10.3  Case Study:  How Beck Barn
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In the following pages, a range of possible solutions to provide each of the 
key requirements identified above will be considered in more detail. We have 
identified the main factors that are likely to be taken into account as:

1. Available resources: Can the service be simply provided with resources 
readily available around the barn, or within the local area?

2. Impact on setting: What impact will the particular means of providing 
a service have on its landscape setting? Any impacts will need to be 
understood at the planning stages, and very carefully controlled. They 
might include visual impact (changes to the appearance of the barn, 
or the addition of services and equipment next to the barn), noise, and 
contamination of the surrounding land (from detergents in waste water, 
for example).

3. Physical change: What physical changes will be required on the 
building’s fabric, or to the surrounding landscape? Is that change 
reversible?

4. Carbon footprint: Will the solution harness renewable resources, and 
will it result in the emission of carbon dioxide into the atmosphere? 

5. Level of service: What level of comfort can be delivered and how long 
will it support habitation?

6. Convenience and practicality: Is the solution simple and practical to 
use for the occupants to use? 

7. Resilience: How robust is the system? Is it a simple system to maintain 
or will it require specialist input?

8. Costs:  In making this assessment, both the capital cost of the 
installation and the cost of its ongoing use and operation should be 
considered.

9. Compliance with regulations: Will a solution require certification? 
What are the watch points in terms of basic health and safety, fire, 
environmental health and Building Regulations?

10. Adaptability: Might a particular solution serve a range of pod sizes and 
types?

What follows is introductory in nature and is certainly not exhaustive. 
Clearly, there is a wide range of specific factors to consider, a multitude of 
technological and operational solutions to any particular requirement, and 
a vast amount of information that describes them. However, in setting out 
what are likely to be the key solutions and assessing some of the key factors 
in their selection, it is hoped that this section will provide a starting point for 
prospective barn owners or occupiers to begin their research.

SERVICES

10.4  How to Service a Pod?
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There are various methods of providing fresh water:
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çÅÅìé~íáçå=EÉëéÉÅá~ääó=ÇìêáåÖ=
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oÉÖìä~íáçåë=^Çîáëçêó=pÅÜÉãÉF=
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êÉîçäîÉ=~êçìåÇ=íÜÉ=í~åâë=~åÇ=íÜÉ=
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äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíóK=

qÜÉêÉ=~êÉ=åç=êÉÖìä~íçêó=
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^Ç~éí~Äáäáíó
=
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Ä~êå=íÜÉ=ãçêÉ=ÄçÇáÉë=~î~áä~ÄäÉ=íç=
Å~êêó=ï~íÉêK

=
=
=
=
=
=
=
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Diagram of fresh water system which was 
installed within  How Beck Barn

Diagram of fresh water system which utilised an 
agricultural trailer.

SERVICES

10.5  Case Study:  How Beck Barn
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Having moved away from the initial idea of locating the water tank in an 
agricultural trailer, we decided to install a tank for the storage of fresh water 
within the barn itself. A suitable location was found in the former cow stalls 
of the shippon, and a 500 litre water tank was installed on a metal frame 
(to deal with the irregular and sloping floor). The tank was generously sized, 
the capacity being calculated as equivalent to the needs of a couple staying 
in the barn for a weekend. The tank is filled by water from a bowser that is 
towed to the track outside the barn by a four wheel drive vehicle.

This main storage tank was connected to a 110 litre header tank mounted in 
a cupboard on the upper floor of the pod. A manual, rotary wing pump allows 
occupants to fill the header tank from the main storage tank by hand - an 
operation that takes 2-3 minutes. Once the header tank is filled, the fresh 
water is supplied by gravity through the water system to taps, showers and 
the water heater.

Material costs:
500lt water storage tank = £245
110lt header tank = £100
Rotary wing hand pump = £50
4no. taps = £25.00 / tap
20m of plastic pipework = £100
20m of metal pipework = £75
2no. sinks = £55.00 / sink
1no. shower head = £60
1no. shower tray = £85

SERVICES

10.5  Case Study:  How Beck Barn
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= jÉíÜçÇ=çÑ=éêçîáëáçå=
=
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^î~áä~ÄäÉ=
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jçëí=Ä~êåë=Çç=åçí=Ü~îÉ=~=
ÅçååÉÅíáçå=íç=ã~áåë=
ëÉïÉê~ÖÉK=fÑ=åç=Çê~áå~ÖÉ=
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ï~íÉê=ïáää=åÉÉÇ=íç=ÄÉ=
êÉãçîÉÇ=Äó=çíÜÉê=ãÉ~åëK=
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ëÉïÉê~ÖÉK=fÑ=åç=Çê~áå~ÖÉ=áë=
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ïáää=åÉÉÇ=íç=ÄÉ=êÉãçîÉÇ=Äó=
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=

qÜáë=ïáää=Ü~îÉ=åç=îáëì~ä=çê=
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îáëì~ä=áãé~ÅíX=ÜçïÉîÉêI=
íÜÉ=~ÖêáÅìäíìê~ä=íê~áäÉê=
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ä~åÇëÅ~éÉ=ïÜÉå=íÜÉ=ëÉéíáÅ=
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Ñçê=ã~áåíÉå~åÅÉ=Eã~åÜçäÉëFK=
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Éëí~ÄäáëÜÉÇ=ä~åÇëÅ~éÉë=~åÇ=
ÉÅçëóëíÉãëK=

mÜóëáÅ~ä==
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ïáíÜáå=íÜÉ=Ä~êå=çê=ìéçå=
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éÜóëáÅ~ä=áåíÉêîÉåíáçå=
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íÜÉ=ä~åÇëÅ~éÉK=^ÅÅÉëë=Äó=
îÉÜáÅäÉ=ãìëí=ÄÉ=éçëëáÄäÉK=

qÜáë=ïáää=êÉèìáêÉ=~=åÉï=
ï~íÉê=ëíçê~ÖÉ=í~åâ=íç=ÄÉ=
áåëí~ääÉÇ=ïáíÜáå=íÜÉ=Ä~êåK=
^ÅÅÉëë=Äó=îÉÜáÅäÉ=ãìëí=
ÄÉ=éçëëáÄäÉK=

qÜáë=ïáää=êÉèìáêÉ=ëáÖåáÑáÅ~åí=
éÜóëáÅ~ä=áåíÉêîÉåíáçå=áå=íÜÉ=
ä~åÇëÅ~éÉ=íç=Äìêó=íÜÉ=ëÉéíáÅ=
í~åâ=~åÇ=íç=áåëí~ää=åÉï=
Çê~áå~ÖÉ=ÅçååÉÅíáçåë=íç=íÜÉ=
Ä~êåK=

qÜáë=ïáää=êÉèìáêÉ=ëáÖåáÑáÅ~åí=
éÜóëáÅ~ä=áåíÉêîÉåíáçå=áå=íÜÉ=
ä~åÇëÅ~éÉ=íç=Äìêó=íÜÉ=ëÉï~ÖÉ=
íêÉ~íãÉåí=éä~åí=~åÇ=íç=áåëí~ää=
åÉï=Çê~áå~ÖÉ=ÅçååÉÅíáçåë=íç=
íÜÉ=Ä~êåK=
=

qÜáë=ïáää=êÉèìáêÉ=íÜÉ=Çê~ã~íáÅ=
éÜóëáÅ~ä=áåíÉêîÉåíáçå=áå=íÜÉ=
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`~êÄçå=
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=
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íê~áäÉê=Ñêçã=íÜÉ=ëáíÉ=Äó=
îÉÜáÅäÉ=ïáää=Éãáí=Å~êÄçå=
áåíç=íÜÉ=~íãçëéÜÉêÉK=

qÜÉ=ÅçääÉÅíáçå=çÑ=ï~ëíÉ=Äó=
îÉÜáÅäÉ=ïáää=Éãáí=Å~êÄçå=
áåíç=íÜÉ=~íãçëéÜÉêÉK=
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=

qÜáë=áë=Å~êÄçå=éçëáíáîÉK=
t~ëíÉ=ï~íÉê=áë=ÇáÖÉëíÉÇ=
íÜêçìÖÜ=å~íìê~ä=éêçÅÉëëÉë=
êÉëìäíáåÖ=áå=éä~åí=ÖêçïíÜ=
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=
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çÅÅìé~íáçå=Ñçê=~=îÉêó=
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ãçÇÉê~íÉ=éÉêáçÇ=çÑ=íáãÉK=

qÜáë=éêçîáÇÉë=~=ãçÇÉê~íÉ=
ëÉêîáÅáåÖ=Ñ~Åáäáí~íáåÖ=
çÅÅìé~íáçå=Ñçê=~=
ãçÇÉê~íÉ=éÉêáçÇ=çÑ=íáãÉK=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=
ëÉêîáÅáåÖ=Ñ~Åáäáí~íáåÖ=
Åçåíáåìçìë=çÅÅìé~íáçåK=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=
ëÉêîáÅáåÖ=Ñ~Åáäáí~íáåÖ=Åçåíáåìçìë=
çÅÅìé~íáçåK=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=
ëÉêîáÅáåÖ=Ñ~Åáäáí~íáåÖ=
Åçåíáåìçìë=çÅÅìé~íáçåK=

=
=
=
=

There are various methods of collecting grey water:

SERVICES

10.6  Disposal of Grey Water
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=

= jÉíÜçÇ=çÑ=éêçîáëáçå=
=

= _ó=e~åÇ= píçêÉ=çå=qê~áäÉê= píçêÉ=áå=Ä~êå= pÉéíáÅ=í~åâ= pÉï~ÖÉ=íêÉ~íãÉåí=éä~åí=
=

oÉÉÇ=ÄÉÇ=Ñáäíê~íáçå=

`çåîÉåáÉåÅÉ=~åÇ=
éê~ÅíáÅ~äáíó=
=

qÜáë=áë=~å=áåÅçåîÉåáÉåí=
ëçäìíáçåI=êÉèìáêáåÖ=
éÜóëáÅ~ä=ÉÑÑçêí=íç=ÇáëéçëÉ=
çÑ=ï~ëíÉ=ï~íÉêK=

qÜáë=áë=~=ãçÇÉê~íÉäó=
áåÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=çÅÅìé~åíë=íç=
çêÖ~åáëÉ=êÉÖìä~ê=
ÅçääÉÅíáçåëK=
=

qÜáë=áë=~=ãçÇÉê~íÉäó=
áåÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=áåÜ~Äáí~åíë=íç=
çêÖ~åáëÉ=êÉÖìä~ê=
ÅçääÉÅíáçåëK=

qÜáë=áë=~=ÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=çåäó=çÅÅ~ëáçå~ä=
ÅçääÉÅíáçåëK=

qÜáë=áë=~=îÉêó=ÅçåîÉåáÉåí=
ëçäìíáçåK=

qÜáë=áë=~=îÉêó=ÅçåîÉåáÉåí=
ëçäìíáçåK=

oÉëáäáÉåÅÉ=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK= qÜáë=áë=~=Ñ~áêäó=êÉëáäáÉåí=
ëçäìíáçåX=íÜÉ=íê~áäÉê=ïáää=
êÉèìáêÉ=ã~áåíÉå~åÅÉ=
ïÜáÅÜ=ïçìäÇ=ÄÉ=Ñ~áêäó=
ëéÉÅá~äáëÉÇ=ïçêâK==

qÜáë=áë=~=Ñ~áêäó=êÉëáäáÉåí=
ëçäìíáçåX=íÜÉ=í~åâ=ïáää=
êÉèìáêÉ=ã~áåíÉå~åÅÉ=
ÜçïÉîÉê=íÜáë=áë=åçí=
ëéÉÅá~äáëÉÇ=ïçêâK==
=

qÜáë=áë=~=Ñ~áêäó=êÉëáäáÉåí=
ëçäìíáçåX=íÜÉ=í~åâ=ïáää=êÉèìáêÉ=
çÅÅ~ëáçå~ä=ã~áåíÉå~åÅÉ=
ïÜáÅÜ=ïçìäÇ=ÄÉ=ëéÉÅá~äáëí=
ïçêâK=

qÜáë=áë=~=Ñ~áêäó=êÉëáäáÉåí=ëçäìíáçåX=
íÜÉ=íêÉ~íãÉåí=éä~åí=ïáää=êÉèìáêÉ=
çÅÅ~ëáçå~ä=ã~áåíÉå~åÅÉ=ïÜáÅÜ=
ïçìäÇ=ÄÉ=ëéÉÅá~äáëí=ïçêâK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=
qÜÉ=êÉÉÇ=ÄÉÇë=ïáää=êÉèìáêÉ=
Ñ~áêäó=êÉÖìä~ê=ã~áåíÉå~åÅÉ=
ÜçïÉîÉê=íÜáë=áë=ìåäáâÉäó=íç=ÄÉ=
ëéÉÅá~äáëí=ïçêâK=

`çëíë=
=

qÜáë=áë=~=ÑêÉÉ=ëçäìíáçåK= qÜáë=ïçìäÇ=Ü~îÉ=~=
ãçÇÉê~íÉ=Å~éáí~ä=Åçëí=
~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=
éêçÇìÅíáçå=çÑ=ëìáí~ÄäÉ=
íê~áäÉê=~åÇ=çéÉê~íáçå~ä=
Åçëíë=íÜ~í=áåÅäìÇÉ=íÜÉ=
ï~íÉê=~åÇ=íÜÉ=éêáÅÉ=çÑ=
ÇÉäáîÉêóK=
=

qÜáë=ïçìäÇ=Ü~îÉ=~=
êÉä~íáîÉäó=äçï=Å~éáí~ä=Åçëí=
~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=
éìêÅÜ~ëÉ=çÑ=íÜÉ=ëíçê~ÖÉ=
í~åâë=~åÇ=çéÉê~íáçå~ä=
Åçëíë=íÜ~í=áåÅäìÇÉ=íÜÉ=
ï~íÉê=~åÇ=íÜÉ=éêáÅÉ=çÑ=
ÇÉäáîÉêóK=

qÜáë=ïçìäÇ=Ü~îÉ=êÉä~íáîÉäó=
ÜáÖÜ=Å~éáí~ä=Åçëíë=Ñçê=
áåëí~ää~íáçå=çÑ=ëÉéíáÅ=í~åâ=~åÇ=
ãçÇÉê~íÉ=çéÉê~íáçå~ä=Åçëíë=
~ë=~ëëçÅá~íÉÇ=ïáíÜ=ï~ëíÉ=
ï~íÉê=ÅçääÉÅíáçåK=

qÜáë=ïçìäÇ=Ü~îÉ=ÜáÖÜ=Å~éáí~ä=
Åçëíë=Ñçê=áåëí~ää~íáçå=çÑ=íÜÉ=
íêÉ~íãÉåí=éä~åíK==

qÜáë=ïçìäÇ=Ü~îÉ=ãçÇÉê~íÉ=
Å~éáí~ä=Åçëíë=~ëëçÅá~íÉÇ=ïáíÜ=
íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=êÉÉÇ=
ÄÉÇë=~åÇ=çéÉê~íáçå~ä=Åçëí=
íÜ~í=áåÅäìÇÉ=ã~áåíÉå~åÅÉ=çÑ=
êÉÉÇ=ÄÉÇK=

`çãéäá~åÅÉ=ïáíÜ=
êÉÖìä~íáçåë=
=

qÜÉêÉ=~êÉ=åç=êÉÖìä~íçêó=
êÉèìáêÉãÉåíëK=

qÜÉêÉ=~êÉ=åç=êÉÖìä~íáçåë=
êÉä~íáåÖ=íç=íÜÉ=íê~áäÉê=~ë=
äçåÖ=~ë=áí=áë=çåäó=ìëÉÇ=Ñçê=
ï~ëíÉ=ï~íÉêK=eçïÉîÉêI=
Çáëéçë~ä=çÑ=ï~ëíÉ=ï~íÉê=
ãìëí=ÄÉ=áåíç=~=ëìáí~ÄäÉ=
Çê~áå~ÖÉ=ëóëíÉãK=
=

qÜÉêÉ=~êÉ=åç=êÉÖìä~íáçåë=
êÉä~íáåÖ=íç=íÜÉ=í~åâ=~ë=
äçåÖ=~ë=áí=áë=çåäó=ìëÉÇ=Ñçê=
ï~ëíÉ=ï~íÉêK=eçïÉîÉêI=
Çáëéçë~ä=çÑ=ï~ëíÉ=ï~íÉê=
ãìëí=ÄÉ=áåíç=~=ëìáí~ÄäÉ=
Çê~áå~ÖÉ=ëóëíÉãK=

fåëí~ää~íáçå=çÑ=íÜÉ=ëÉéíáÅ=í~åâ=
ïáää=êÉèìáêÉ=éÉêãáëëáçåë=Ñêçã=
íÜÉ=båîáêçåãÉåí=^ÖÉåÅó=~åÇ=
íÜÉ=äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíóK==
=
=

fåëí~ää~íáçå=çÑ=íÜÉ=ëÉéíáÅ=í~åâ=ïáää=
êÉèìáêÉ=éÉêãáëëáçåë=Ñêçã=íÜÉ=
båîáêçåãÉåí=^ÖÉåÅó=~åÇ=íÜÉ=
äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíóK=
=
=

qÜÉ=båîáêçåãÉåí=^ÖÉåÅó
ëÜçìäÇ=ÄÉ=ÅçåëìäíÉÇ=íç=
~ëëÉëë=ïÜÉíÜÉê=éÉêãáëëáçå=áë=
êÉèìáêÉÇK=

^Ç~éí~Äáäáíó=
=

qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉ=
ïáíÜáå=áíë=äáãáíëK=qÜÉ=ãçêÉ=
Ä~êå=çÅÅìé~åíë=íÜÉêÉ=~êÉI=
íÜÉ=ãçêÉ=ï~ëíÉ=ï~íÉê=Å~å=
ÄÉ=Å~êêáÉÇ=~ï~ó=Äó=íÜÉãK=

qÜáë=ëóëíÉã=Ü~ë=äáãáíë=íç=
áíë=~Ç~éí~ÄáäáíóK=qÜÉ=íê~áäÉê=
ëáòÉ=ãáÖÜí=äáãáí=íÜÉ=
åìãÄÉê=çÑ=çÅÅìé~åíëI=çê=
íÜÉ=äÉåÖíÜ=~åÇ=íóéÉ=çÑ=
çÅÅìé~íáçåK=

qÜáë=ëóëíÉã=áë=Ñ~áêäó=
~Ç~éí~ÄäÉK=qÜÉ=ä~êÖÉê=íÜÉ=
Ä~êåI=íÜÉ=ä~êÖÉê=íÜÉ=ï~íÉê=
ëíçê~ÖÉ=í~åâ=íÜ~í=áí=Å~å=
ÜçìëÉK=

qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉK qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉK qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉK

=
=
=
=
=
=
=
=
=
=

SERVICES

10.6  Disposal of Grey Water
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01

Diagram of alternative fresh & grey water 
system which utilised an agricultural trailer.

15 HOW BECK BARN

Diagram of fresh & grey water system which 
was installed within  How Beck Barn

SERVICES

10.6  Case Study:  How Beck Barn
10



67

Although we initially intended to mount a collection tank on the specially 
adapted agricultural trailer, ultimately a simpler and cheaper solution was 
adopted in which a 500 litre tank was located within the barn itself. Like the 
fresh water storage tank, this was located within the shippon stalls. Being 
the same size as the fresh water tank, this helps to ensure that servicing to 
replenish the fresh water and remove the waste water can take place at the 
same time.

The waste water in this tank is pumped into a water bowser for removal by 
vehicle.

15 HOW BECK BARN

Material costs:
500lt water storage tank = £245
20m of plastic pipework = £100
20m of metal pipework = £75

SERVICES

10.6  Case Study:  How Beck Barn
10
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=

= jÉíÜçÇ=çÑ=éêçîáëáçå=
=

= `çãéçëíáåÖ=t`=
=

pÉéíáÅ=í~åâ= pÉï~ÖÉ=íêÉ~íãÉåí=éä~åí= oÉÉÇ=ÄÉÇ=Ñáäíê~íáçå=

^î~áä~ÄäÉ=
êÉëçìêÅÉë=
=

qÜÉêÉ=áë=åç=ãÉ~åë=çÑ=ÇáëéçëáåÖ=çÑ=
ï~ëíÉ=ïáíÜáå=íÜÉ=Ä~êåK=eçïÉîÉêI=~=
ÅçãéçëíáåÖ=t`=ïçìäÇ=~ääçï=ìëÉêë=íç=
ëíçêÉ=~åÇ=éêçÅÉëë=ï~ëíÉ=çå=ëáíÉK=qÜÉ=
éÉêáçÇ=çÑ=ëíçê~ÖÉ=ÇÉéÉåÇë=ìéçå=íÜÉ=
íóéÉ=çÑ=ÅçãéçëíáåÖ=t`K=`çãéçëíÉÇ=
ï~ëíÉ=Å~å=ÄÉ=ÇáëéçëÉÇ=çÑ=çÑÑJëáíÉ=Äó=~=
íÜáêÇ=é~êíóK=
=

qÜÉêÉ=áë=åç=ãÉ~åë=çÑ=ÇáëéçëáåÖ=çÑ=ï~ëíÉ=
ïáíÜáå=íÜÉ=Ä~êåK=eçïÉîÉêI=~=ëÉéíáÅ=í~åâ=
ëáíì~íÉÇ=åÉ~ê=íÜÉ=Ä~êå=ïçìäÇ=~ääçï=íÜÉ=
ï~ëíÉ=íç=ÄÉ=ëíçêÉÇ=Ñçê=~=äçåÖ=íáãÉ=Ñçê=
ÅçääÉÅíáçå=~åÇ=éêçÅÉëëáåÖ=Äó=~=íÜáêÇ=é~êíóK=

qÜÉêÉ=áë=åç=ãÉ~åë=çÑ=ÇáëéçëáåÖ=çÑ=ï~ëíÉ=
ïáíÜáå=íÜÉ=Ä~êåK=eçïÉîÉêI=~=ëÉï~ÖÉ=
íêÉ~íãÉåí=ëóëíÉã=ïçìäÇ=~ääçï=íÜÉ=ï~ëíÉ=íç=
ÄÉ=íêÉ~íÉÇ=ïáíÜ=íÜÉ=íêÉ~íÉÇ=ï~íÉê=ÄÉáåÖ=
Çê~áåÉÇ=áåíç=äçÅ~ä=ï~íÉêï~óëK=

qÜÉêÉ=áë=åç=ãÉ~åë=çÑ=ÇáëéçëáåÖ=çÑ=ï~ëíÉ=ïáíÜáå=
íÜÉ=Ä~êåK=eçïÉîÉêI=~=êÉÉÇ=ÄÉÇ=Ñáäíê~íáçå=ëóëíÉã=
ïçìäÇ=~ääçï=íÜÉ=ï~ëíÉ=íç=ÄÉ=íêÉ~íÉÇ=ïáíÜ=íÜÉ=
íêÉ~íÉÇ=ï~íÉê=ÄÉáåÖ=Çê~áåÉÇ=áåíç=äçÅ~ä=ï~íÉêï~óëK=

fãé~Åí=çå=
ëÉííáåÖ=
=

qÜáë=ïáää=Ü~îÉ=åç=îáëì~ä=çê=åçáëÉ=
áãé~Åí=çå=íÜÉ=ëáíÉK=eçïÉîÉêI=áí=ã~ó=
êÉäÉ~ëÉ=ëçãÉ=çÇçìêë=áÑ=íÜÉ=ï~ëíÉ=áë=
åçí=íêÉ~íÉÇ=ÅçêêÉÅíäóK=

qÜÉêÉ=ïáää=ÄÉ=~=ëáÖåáÑáÅ~åí=îáëì~ä=áãé~Åí=çå=
íÜÉ=ä~åÇëÅ~éÉ=ïÜÉå=íÜÉ=ëÉéíáÅ=í~åâ=áë=
áåëí~ääÉÇK=fí=áë=äáâÉäó=íÜ~í=íÜáë=ïáää=äÉ~îÉ=~=
éÉêã~åÉåí=ã~êâ=~ë=~=éçêíáçå=çÑ=íÜÉ=í~åâ=
ãìëí=ÄÉ=îáëáÄäÉ=Ñçê=ã~áåíÉå~åÅÉ=Eã~åÜçäÉë=
ÉíÅKFK=

qÜÉêÉ=ïáää=ÄÉ=~=ëáÖåáÑáÅ~åí=îáëì~ä=áãé~Åí=çå=
íÜÉ=ä~åÇëÅ~éÉ=ïÜÉå=íÜÉ=íêÉ~íãÉåí=éä~åí=áë=
áåëí~ääÉÇK=fí=áë=äáâÉäó=íÜ~í=íÜáë=ïáää=äÉ~îÉ=~=
éÉêã~åÉåí=ã~êâ=~ë=~=éçêíáçå=çÑ=íÜÉ=í~åâ=
ãìëí=ÄÉ=îáëáÄäÉ=Ñçê=ã~áåíÉå~åÅÉ=Eã~åÜçäÉë=
ÉíÅKFK=få=~ÇÇáíáçå=íÜÉ=íêÉ~íãÉåí=éä~åí=ïáää=
éêçÇìÅÉ=ÑêÉëÜ=ï~íÉê=ïÜáÅÜ=ã~ó=~ÑÑÉÅí=äçÅ~ä=
ÉÅçëóëíÉãë=~åÇ=íÜÉ=áããÉÇá~íÉ=îáÅáåáíó=çÑ=
íÜÉ=Ä~êåK=
=

qÜáë=ïáää=Ü~îÉ=~=Çê~ã~íáÅ=îáëì~ä=áãé~Åí=çå=íÜÉ=
ä~åÇëÅ~éÉ=~ë=íÜÉ=êÉÉÇ=ÄÉÇë=áåíêçÇìÅÉ=åÉï=éä~åíë=
L=å~íìê~ä=éêçÅÉëëÉë=áåíç=Éëí~ÄäáëÜÉÇ=ä~åÇëÅ~éÉë=
~åÇ=ÉÅçëóëíÉãëK=

mÜóëáÅ~ä==
ÅÜ~åÖÉ=
=

qÜÉ=éÜóëáÅ~ä=áåíÉêîÉåíáçå=êÉèìáêÉÇ=áå=
íÜÉ=Ä~êå=ïáää=ÇÉéÉåÇ=ìéçå=íÜÉ=íóéÉ=çÑ=
ÅçãéçëíáåÖ=t`=ìëÉÇK=qÜÉ=ÖêÉ~íÉê=
íÜÉ=ëíçê~ÖÉ=Å~é~Åáíó=çÑ=íÜÉ=t`I=íÜÉ=
ãçêÉ=ëáÖåáÑáÅ~åí=áíë=áãé~Åí=áë=äáâÉäó=íç=
ÄÉK=
=

qÜáë=ïáää=êÉèìáêÉ=ëáÖåáÑáÅ~åí=éÜóëáÅ~ä=
áåíÉêîÉåíáçå=áå=íÜÉ=ä~åÇëÅ~éÉ=íç=Äìêó=íÜÉ=
ëÉéíáÅ=í~åâ=~åÇ=íç=áåëí~ää=åÉï=Çê~áå~ÖÉ=
ÅçååÉÅíáçåë=íç=íÜÉ=Ä~êåK=

qÜáë=ïáää=êÉèìáêÉ=ëáÖåáÑáÅ~åí=éÜóëáÅ~ä=
áåíÉêîÉåíáçå=áå=íÜÉ=ä~åÇëÅ~éÉ=íç=Äìêó=íÜÉ=
íêÉ~íãÉåí=éä~åí=~åÇ=íç=áåëí~ää=åÉï=Çê~áå~ÖÉ=
ÅçååÉÅíáçåë=íç=íÜÉ=Ä~êåK=

qÜáë=ïáää=êÉèìáêÉ=íÜÉ=Çê~ã~íáÅ=éÜóëáÅ~ä=áåíÉêîÉåíáçå=
áå=íÜÉ=ä~åÇëÅ~éÉ=çÑ=êÉÉÇ=ÄÉÇë=~åÇ=íÜÉ=áåëí~ää~íáçå=
çÑ=åÉï=Çê~áå~ÖÉ=ÅçååÉÅíáçåë=áåíç=íÜÉ=Ä~êåK=

`~êÄçå=
Ñççíéêáåí=
=

`çãéçëíáåÖ=t`}ë=~êÉ=Ä~ëáÅ~ääó=
Å~êÄçå=åÉìíê~ä=ÜçïÉîÉê=íÜÉó=êÉèìáêÉ=~=
ëã~ää=~ãçìåí=çÑ=éçïÉê=íç=ÇêáîÉ=~=NOî=
Ñ~åK=
=

fåëí~ää~íáçå=çÑ=íÜÉ=Çê~áå~ÖÉ=ëóëíÉã=~åÇ=
ÅçääÉÅíáçå=çÑ=ï~ëíÉ=Äó=îÉÜáÅäÉ=ïáää=Éãáí=
Å~êÄçå=áåíç=íÜÉ=~íãçëéÜÉêÉK=

fåëí~ää~íáçå=çÑ=íÜÉ=íêÉ~íãÉåí=éä~åí=~åÇ=
ÅçääÉÅíáçå=çÑ=ï~ëíÉ=Äó=îÉÜáÅäÉ=ïáää=Éãáí=
Å~êÄçå=áåíç=íÜÉ=~íãçëéÜÉêÉK=

qÜáë=áë=Å~êÄçå=éçëáíáîÉK=t~ëíÉ=ï~íÉê=áë=ÇáÖÉëíÉÇ=
íÜêçìÖÜ=å~íìê~ä=éêçÅÉëëÉë=êÉëìäíáåÖ=áå=éä~åí=
ÖêçïíÜ=ïÜáÅÜ=~ÄëçêÄë=Å~êÄçåK=

iÉîÉä=
çÑ=ëÉêîáÅÉ=
=

qÜáë=éêçîáÇÉë=~=ãçÇÉê~íÉ=äÉîÉä=çÑ=
ëÉêîáÅáåÖK=eçïÉîÉêI=íÜÉ=éÉêáçÇ=
ÄÉíïÉÉå=ÇáëéçëáåÖ=çÑ=ï~ëíÉ=ïáää=
ÇÉéÉåÇ=çå=íÜÉ=ëáòÉ=çÑ=íÜÉ=áåëí~ää~íáçåK=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=
Ñ~Åáäáí~íáåÖ=éÉêã~åÉåí=çÅÅìé~íáçåK=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=
Ñ~Åáäáí~íáåÖ=éÉêã~åÉåí=çÅÅìé~íáçåK=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=Ñ~Åáäáí~íáåÖ=
éÉêã~åÉåí=çÅÅìé~íáçåK=

=
=
=
=
=
=
=
=
=
=

There are various methods of collecting black water:

SERVICES

10.7  Disposal of Black Water
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=

= jÉíÜçÇ=çÑ=éêçîáëáçå=
=

= `çãéçëíáåÖ=t`=
=

pÉéíáÅ=í~åâ= pÉï~ÖÉ=íêÉ~íãÉåí=éä~åí= oÉÉÇ=ÄÉÇ=Ñáäíê~íáçå=

`çåîÉåáÉåÅÉ=~åÇ=
éê~ÅíáÅ~äáíó=
=

qÜáë=áë=~=êÉä~íáîÉäó=áåÅçåîÉåáÉåí=
ëçäìíáçåI=êÉèìáêáåÖ=Ñ~áêäó=êÉÖìä~ê=
ÅçääÉÅíáçåë=çÑ=ï~ëíÉK=
=

qÜáë=áë=~=ÅçåîÉåáÉåí=ëçäìíáçåI=êÉèìáêáåÖ=çåäó=
çÅÅ~ëáçå~ä=ÅçääÉÅíáçå=çÑ=ï~ëíÉK=

qÜáë=áë=~=îÉêó=ÅçåîÉåáÉåí=ëçäìíáçåK qÜáë=áë=~=îÉêó=ÅçåîÉåáÉåí=ëçäìíáçåK

oÉëáäáÉåÅÉ=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=qÜÉ=
ÅçãéçëíáåÖ=t`=ïçìäÇ=êÉèìáêÉ=Ñ~áêäó=
êÉÖìä~ê=ã~áåíÉå~åÅÉK=eçïÉîÉêI=íÜáë=áë=
åçí=ëéÉÅá~äáëí=ïçêâK=
=

qÜáë=áë=~=Ñ~áêäó=êÉëáäáÉåí=ëçäìíáçåX=íÜÉ=í~åâ=ïáää=
êÉèìáêÉ=çÅÅ~ëáçå~ä=ã~áåíÉå~åÅÉ=ïÜáÅÜ=
ïçìäÇ=ÄÉ=ëéÉÅá~äáëí=ïçêâK=

qÜáë=áë=~=Ñ~áêäó=êÉëáäáÉåí=ëçäìíáçåX=íÜÉ=
íêÉ~íãÉåí=éä~åí=ïáää=êÉèìáêÉ=çÅÅ~ëáçå~ä=
ã~áåíÉå~åÅÉ=ïÜáÅÜ=ïçìäÇ=ÄÉ=ëéÉÅá~äáëí=
ïçêâK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=qÜÉ=êÉÉÇ=ÄÉÇë=ïáää=
êÉèìáêÉ=Ñ~áêäó=êÉÖìä~ê=ã~áåíÉå~åÅÉ=ÜçïÉîÉê=íÜáë=áë=
åçí=ëéÉÅá~äáëí=ïçêâK=

`çëíë=
=

qÜáë=ïçìäÇ=Ü~îÉ=~=äçï=Å~éáí~ä=Åçëí=
~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=
ÅçãéçëíáåÖ=t`K=eçïÉîÉêI=íÜáë=ÇçÉë=
î~êó=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=íóéÉë=çÑ=t`I=
~åÇ=íÜÉ=äÉîÉä=çÑ=áåíÉêîÉåíáçå=åÉÉÇÉÇ=íç=
áåëí~ää=íÜÉãK=
=

qÜáë=ïçìäÇ=Ü~îÉ=~=ÜáÖÜ=Å~éáí~ä=Åçëí=Ñçê=
áåëí~ää~íáçå=çÑ=íÜÉ=ëóëíÉãI=~åÇ=ãçÇÉê~íÉ=
çéÉê~íáçå~ä=Åçëíë=~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=
ÅçääÉÅíáçå=çÑ=ï~ëíÉK=

qÜáë=ïçìäÇ=Ü~îÉ=~=ÜáÖÜ=Å~éáí~ä=Åçëí=Ñçê=
áåëí~ää~íáçå=çÑ=íÜÉ=ëóëíÉãK=

qÜáë=ïçìäÇ=Ü~îÉ=~=ÜáÖÜ=Å~éáí~ä=Åçëí=~ëëçÅá~íÉÇ=
ïáíÜ=íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=êÉÉÇ=ÄÉÇë=~åÇ=
çéÉê~íáçå~ä=Åçëí=íÜ~í=áåÅäìÇÉ=ã~áåíÉå~åÅÉ=çÑ=íÜÉ=
êÉÉÇ=ÄÉÇK=

`çãéäá~åÅÉ=ïáíÜ=
êÉÖìä~íáçåë=
=

`çãéçëíáåÖ=t`ë=ãìëí=Åçãéäó=ïáíÜ=
éìÄäáÅ=ÜÉ~äíÜ=êÉÖìä~íáçåë=áÑ=ìëÉÇ=Äó=
ÖÉåÉê~ä=éìÄäáÅK=

fåëí~ää~íáçå=çÑ=íÜÉ=ëÉéíáÅ=í~åâ=ïáää=êÉèìáêÉ=
éÉêãáëëáçåë=Ñêçã=íÜÉ=båîáêçåãÉåí=^ÖÉåÅó=
~åÇ=íÜÉ=äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíóK=
=

fåëí~ää~íáçå=çÑ=íÜÉ=ëÉéíáÅ=í~åâ=ïáää=êÉèìáêÉ=
éÉêãáëëáçåë=Ñêçã=íÜÉ=båîáêçåãÉåí=^ÖÉåÅó=
~åÇ=íÜÉ=äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíóK=
=

qÜÉ=båîáêçåãÉåí=^ÖÉåÅó=ëÜçìäÇ=ÄÉ=ÅçåëìäíÉÇ=íç=
~ëëÉëë=ïÜÉíÜÉê=éÉêãáëëáçå=áë=êÉèìáêÉÇK=

^Ç~éí~Äáäáíó=
=

qÜáë=ëóëíÉã=áë=ãçÇÉê~íÉäó=~Ç~éí~ÄäÉI=
Äìí=áë=äáâÉäó=íç=ÄÉ=ãçëí=ëìáí~ÄäÉ=Ñçê=
Ä~êåë=ïáíÜ=ÑÉïÉê=çÅÅìé~åíë=~åÇ=äÉëë=
ÑêÉèìÉåí=ìëÉK=

qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉK qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉK qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉK

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

15 HOW BECK BARN

16.5 Delivery of Fresh Water

SERVICES

10.7  Disposal of Black Water
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There are a number of composting WC’s available on the market. Options include: 

Air Head composting WC Envirolet composting WC Rota Loo composting WC Sun Mar composting WC

SERVICES

10.7  Case Study:  How Beck Barn
10
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Material costs:
Air Head composting WC = £760 + VAT
12v Battery = £310

15 HOW BECK BARN

16.5 Delivery of Fresh Water

In How Beck Barn we opted for an “Air Head” composting WC. This is a 
small (47cm wide x 45cm deep x 48cm high) free-standing WC that can 
be placed directly on the floor of the pod. It is, therefore, easy to install and 
leaves no lasting impact on the fabric of the barn. The WC separates liquid 
and solid waste, allowing the liquid to be simply disposed of and the solid 
waste to be composted over time. These will need to be removed from the 
barn and disposed of off-site. The WC utilises a small (12V) fan which draws 
air over the compost ensuring good drying and decomposing of the waste 
and removing offensive odours through an extract duct.

Other WCs are available which seem to offer more effective methods of 
treating the waste, including models with a number of composting chambers 
which allow for more intensive use. However these WCs are larger and may 
require a greater level of intervention within the barn

SERVICES

10.7  Case Study:  How Beck Barn
10
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=

=
= jÉíÜçÇ=çÑ=éêçîáëáçå=

=
= aáÉëÉä=Ó=Äáç=ÑìÉä=ÄçáäÉê=

=
^ÅíáîÉ=ëçä~ê=Üçí=ï~íÉê=é~åÉä= bäÉÅíêáÅ=ÜÉ~íÉê= tççÇ=ÄìêåáåÖ=ëíçîÉ=

^î~áä~ÄäÉ=
êÉëçìêÅÉë=
=

^ää=åÉÅÉëë~êó=ÑìÉä=ãìëí=ÄÉ=ÇÉäáîÉêÉÇ=
çê=Å~êêáÉÇ=íç=íÜÉ=Ä~êåK=

pçä~ê=ÉåÉêÖó=áë=ÑêÉÉäó=~î~áä~ÄäÉ=çå=ëáíÉI=
ìåäÉëë=íÜÉêÉ=áë=ëáÖåáÑáÅ~åí=çîÉêëÜ~ÇçïáåÖ=
Ñêçã=íêÉÉë=çê=~ÇàçáåáåÖ=ÄìáäÇáåÖëK=

bäÉÅíêáÅ=ÜÉ~íÉêë=ìëÉ=~=êÉä~íáîÉäó=ä~êÖÉ ~ãçìåí=çÑ=
ÉåÉêÖóI=ëç=áí=áë=ìåäáâÉäó=íÜ~í=çåJëáíÉ=ÖÉåÉê~íáçå=
EïáåÇ=íìêÄáåÉ=çê=ëçä~ê=éÜçíçîçäí~áÅ=é~åÉäF=ïáää=
ÄÉ=ëìÑÑáÅáÉåí=íç=ë~íáëÑó=~ää=êÉèìáêÉãÉåíë=ìåäÉëë=
íÜÉêÉ=áë=~=îÉêó=äçï=ÇÉã~åÇ=Ñçê=ÜÉ~íáåÖK=
=

cìÉä=ïáää=åÉÉÇ=íç=ÄÉ=ÇÉäáîÉêÉÇ=íç=íÜÉ=Ä~êåK

fãé~Åí=çå=
ëÉííáåÖ=
=

qÜáë=ïáää=Ü~îÉ=~=ãáåáã~ä=îáëì~ä=áãé~Åí=
~ë=ãçëí=ÇáÉëÉä=L=ÄáçÑìÉä=ÄçáäÉêë=êÉèìáêÉ=
ëã~ää=ÑäìÉë=íç=îÉåí=ÉñÜ~ìëí=Ö~ëÉëK=
qÜÉêÉ=áë=ëçãÉ=åçáëÉ=áãé~Åí=ïÜÉå=
ï~íÉê=áë=ÄÉáåÖ=ÜÉ~íÉÇK=

qÜáë=ïáää=Ü~îÉ=~=îáëì~ä=áãé~ÅíI=~ë=~ÅíáîÉ=ëçä~ê=
Üçí=ï~íÉê=é~åÉäë=ãìëí=ÄÉ=äçÅ~íÉÇ=çåI=çê=
åÉ~ê=íç=íÜÉ=Ä~êåK=

qÜÉ=ÉäÉÅíêáÅ=ÜÉ~íÉê=áíëÉäÑ=ïáää=Ü~îÉ=åç=îáëì~ä=
áãé~ÅíK=eçïÉîÉêI=~åó=ãÉ~åë=çÑ=Ü~êåÉëëáåÖ=
êÉåÉï~ÄäÉ=ÉåÉêÖó=ïáää=ÄÉ=ÅäÉ~êäó=îáëáÄäÉK==

^=ëáÖåáÑáÅ~åí=îáëì~ä=áãé~Åí=ïáää=~êáëÉ=Ñêçã=íÜÉ=
áåëí~ää~íáçå=çÑ=íÜÉ=ÑäìÉI=~åÇ=íÜÉ=ëãçâÉ=áí=ÉãáíëK=
qÜÉ=ÑäìÉ=áë=äáâÉäó=íç=ÄÉ=NRMãã=áå=Çá~ãÉíÉê=~åÇ=
ïáää=ÄÉ=ÅäÉ~êäó=îáëáÄäÉK=`~êÉÑìä=ÇÉí~áäáåÖ=ïáää=ÄÉ=
êÉèìáêÉÇ=íç=~îçáÇ=~å=áãéêÉëëáçå=çÑ=íÜÉ=Ä~êå=~ë=
~=ÇçãÉëíáÅ=ÄìáäÇáåÖI=áÑ=~åó=ëìÅÜ=áãé~Åí=áë=
~ÅÅÉéí~ÄäÉ=áå=éêáåÅáéäÉK==
=

mÜóëáÅ~ä==
ÅÜ~åÖÉ=
=

qÜÉêÉ=ïáää=ÄÉ=åç=éÜóëáÅ~ä=áãé~Åí=áÑ=íÜÉ=
ÑäìÉ=Å~å=ÄÉ=Å~êÉÑìääó=áåÅçêéçê~íÉÇ=áåíç=
çåÉ=çÑ=íÜÉ=îÉåíáä~íáçå=ÜçäÉë=Åçããçåäó=
äÉí=áåíç=ï~ääë=çÑ=~=Ä~êåK=

qÜáë=ïáää=Ü~îÉ=~=éÜóëáÅ~ä=áãé~Åí=~êáëáåÖ=Ñêçã=
íÜÉ=ÑáñáåÖ=éçáåíë=çÑ=~=ÇáêÉÅí=Üçí=ï~íÉê=ëçä~ê=
é~åÉä=~åÇ=íÜÉ=éáéÉë=íÜ~í=êìå=íç=áíK=qÜáë=ãáÖÜí=
ÄÉ=~îçáÇÉÇ=áÑ=íÜÉ=é~åÉä=áë=äçÅ~íÉÇ=~Çà~ÅÉåí=
íç=íÜÉ=Ä~êå=çå=~å=~Ç~éíÉÇ=íê~áäÉêK=
=

qÜÉ=ÉäÉÅíêáÅ=ÜÉ~íÉê=áíëÉäÑ=ïáää=Ü~îÉ=åç=áãé~ÅíK=
eçïÉîÉêI=íÜÉ=ãÉ~åë=çÑ=ÖÉåÉê~íáåÖ=êÉåÉï~ÄäÉ=
ÉåÉêÖó=ïáää=Ü~îÉ=~=éÜóëáÅ~ä=áãé~Åí=áÑ=áí=áë=
ãçìåíÉÇ=çå=íÜÉ=Ä~êåK=

qÜáë=ïáää=Ü~îÉ ~=ãçÇÉê~íÉ=éÜóëáÅ~ä=áãé~ÅíI=~ë=
íÜÉ=ÑäìÉ=ïáää=åÉÉÇ=íç=éêçàÉÅí=íÜêçìÖÜ=íÜÉ=ï~ää=çê=
êççÑ=çÑ=íÜÉ=Ä~êåK=

`~êÄçå=
Ñççíéêáåí=
=

_áçJÑìÉäë=çÑÑÉê=~=Å~êÄçå=åÉìíê~ä=
ëçäìíáçåK=^ë=~=ÚÑçëëáä=ÑìÉäÛ=ÇáÉëÉä=áë=åçí=
Å~êÄçå=åÉìíê~äK=

qÜáë=áë=åÉ~êäó=Å~êÄçå=åÉìíê~äI=êÉèìáêáåÖ=~=
ëã~ää=~ãçìåí=çÑ=éçïÉê=íç=éìãé=ï~íÉê=
íÜêçìÖÜ=íÜÉ=ëóëíÉãK=
=

`~êÄçå=ïáää=ÄÉ=ÉãáííÉÇ=áå=íÜÉ=éêçÇìÅíáçå=çÑ=
ÉäÉÅíêáÅáíóI=ìåäÉëë=áí=ÅçãÉë=Ñêçã=~=êÉåÉï~ÄäÉ=
ëçìêÅÉK=

qÜáë=áë=~=äçï=Å~êÄçå=ëçäìíáçåI=ÉëéÉÅá~ääó=áÑ=íÜÉ=
ïççÇ=ÑìÉä=áë=Ü~êîÉëíÉÇ=äçÅ~ääó=~åÇ=áë=
ìåéêçÅÉëëÉÇK=

iÉîÉä=
çÑ=ëÉêîáÅÉ=
=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅÉI=
ïáíÜ=íÜÉ=çåäó=äáãáí~íáçå=ÄÉáåÖ=íÜÉ=ëáòÉ=
çÑ=íÜÉ=ÑìÉä=í~åâK=

qÜáë=éêçîáÇÉë=~=ãçÇÉê~íÉ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=
äáãáíÉÇ=Äó=íÜÉ=~ãçìåí=çÑ=ÜÉ~í=ÖÉåÉê~íÉÇ=çå=
~åó=Ç~ó=áå=íÜÉ=ëçä~ê=ÅçääÉÅíçêK=

qÜáë=éêçîáÇÉë=~=êÉ~ëçå~Ääó=ÜáÖÜ=äÉîÉä=çÑ=
ëÉêîáÅáåÖ=éêçîáÇáåÖ=íÜ~í=ëìÑÑáÅáÉåí=ÉäÉÅíêáÅáíó=áë=
~î~áä~ÄäÉ=EÑêçã=Ä~ííÉêáÉë=çê=Ñêçã=êÉåÉï~ÄäÉ=
ÉåÉêÖó=ëçìêÅÉëKF=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=ïáíÜ=íÜÉ=
çåäó=äáãáí~íáçå=ÄÉáåÖ=íÜÉ=~î~áä~Äáäáíó=çÑ=íáãÄÉêK=
eçïÉîÉêI=áí=áë=åçí=~å=Úáåëí~åíÛ=ÜÉ~í=ëçìêÅÉ=

=
=
=
=
=
=
=
=
=
=
=
=
=

There are various methods of providing hot water:

SERVICES

10.8  Hot Water
10
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=

= jÉíÜçÇ=çÑ=éêçîáëáçå=
=

= aáÉëÉä=Ó=Äáç=ÑìÉä=ÄçáäÉê=
=

^ÅíáîÉ=ëçä~ê=Üçí=ï~íÉê=é~åÉä= bäÉÅíêáÅ=ÜÉ~íÉê= tççÇ=ÄìêåáåÖ=ëíçîÉ=

`çåîÉåáÉåÅÉ=~åÇ=
éê~ÅíáÅ~äáíó=
=

qÜáë=áë=~=Ñ~áêäó=ÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=çÅÅ~ëáçå~ä=ÇÉäáîÉêáÉë=çÑ=ÑìÉä=
~åÇ=êÉJÅÜ~êÖáåÖ=çÑ=~=Ä~ííÉêó=íç=éçïÉê=
áåíÉÖê~ä=ÑìÉä=~åÇ=~áê=éìãéëK=

qÜáë=áë=~=ÅçåîÉåáÉåí=ëçäìíáçåK qÜáë=áë=~=ãçÇÉê~íÉäó=ÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=íÜÉ=ÇÉäáîÉêó=çÑ=Ä~ííÉêáÉë=Ñêçã=~å=çÑÑJ
ëáíÉ=ÅÜ~êÖáåÖ=éçáåíI=áÑ=ëìÑÑáÅáÉåí=êÉåÉï~ÄäÉ=
ÉåÉêÖó=áë=ìå~î~áä~ÄäÉK=

qÜáë=áë=~=ãçÇÉê~íÉäó=ÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=ìëÉêë=íç=éêÉé~êÉ=íÜÉ=ÑáêÉ=~åÇ=çêÖ~åáëÉ=
çÅÅ~ëáçå~ä=ÇÉäáîÉêáÉë=çÑ=íáãÄÉêK=lå=~êêáî~ä=~í=~=
Ä~êå=áí=ïáää=í~âÉ=ëçãÉ=íáãÉ=íç=ÜÉ~í=~=êÉ~ëçå~ÄäÉ=
èì~åíáíó=çÑ=ï~íÉêK=
=

oÉëáäáÉåÅÉ=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉêI=
íÜÉ=ÄçáäÉê=~åÇ=Üçí=ï~íÉê=ëóëíÉã=ïçìäÇ=
åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=ëéÉÅá~äáëíK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉêI=íÜÉ=
ëçä~ê=é~åÉä=~åÇ=Üçí=ï~íÉê=ëóëíÉã=ïçìäÇ=
åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=ëéÉÅá~äáëíK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉêI=íÜÉ=ÜÉ~íÉê=
ïçìäÇ=åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=ëéÉÅá~äáëíK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉêI=íÜÉ=ëíçîÉ=
~åÇ=~ëëçÅá~íÉÇ=Üçí=ï~íÉê=ëóëíÉã=ïçìäÇ=åÉÉÇ=
íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=ëéÉÅá~äáëíK=
=

`çëíë=
=

jçÇÉê~íÉ=Å~éáí~ä=Åçëí=Ñçê=áåëí~ää~íáçå=
çÑ=ÄçáäÉêK=léÉê~íáçå~ä=Åçëíë=ïáää=áåÅäìÇÉ=
ÑìÉäI=ã~áåíÉå~åÅÉ=~åÇ=Åçëíë=
~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=ÅÜ~êÖáåÖ=çÑ=íÜÉ=
Ä~ííÉêóK=

jçÇÉê~íÉ=Å~éáí~ä=Åçëí=Ñçê=áåëí~ää~íáçå=çÑ=íÜÉ=
ëçä~ê=é~åÉä=~åÇ=Üçí=ï~íÉê=ëíçê~ÖÉ=í~åâ=L=
ÜÉ~í=ÉñÅÜ~åÖÉêK=içï=çéÉê~íáçå~ä=Åçëíë=
~ëëçÅá~íÉÇ=ïáíÜ=ã~áåíÉå~åÅÉ=~åÇ=íÜÉ=
ÅÜ~êÖáåÖ=çÑ=íÜÉ=Ä~ííÉêó=Ñçê=íÜÉ=ï~íÉê=éìãéK=
=

içï=Å~éáí~ä=Åçëí=Ñçê=íÜÉ=ï~íÉê=ÜÉ~íÉêI=Äìí=
ãçÇÉê~íÉ=çê=ÜáÖÜ=Åçëí=~ëëçÅá~íÉÇ=ïáíÜ=çåJëáíÉ=
êÉåÉï~ÄäÉ=ÉåÉêÖó=éêçÇìÅíáçåK=léÉê~íáçå~ä=
Åçëíë=Ñçê=ÅÜ~êÖáåÖ=L=ÇÉäáîÉêó=çÑ=Ä~ííÉêáÉëK=

eáÖÜ=Å~éáí~ä=Åçëí=Ñçê=áåëí~ää~íáçå=çÑ=ëíçîÉ=~åÇ=
çéÉê~íáçå~ä=Åçëíë=íÜ~í=áåÅäìÇÉ=ÑìÉä=~åÇ=
ã~áåíÉå~åÅÉK=

`çãéäá~åÅÉ=ïáíÜ=
êÉÖìä~íáçåë=
=

qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=
ïáíÜ=_ìáäÇáåÖ=oÉÖìä~íáçåëK=
=

qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=
_ìáäÇáåÖ=oÉÖìä~íáçåë=~åÇ=ïçìäÇ=êÉèìáêÉ=
éä~ååáåÖ=éÉêãáëëáçå=Ñêçã=íÜÉ=äçÅ~ä=éä~ååáåÖ=
~ìíÜçêáíó=Ñçê=íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=ëçä~ê=
é~åÉäK=
=

qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=
_ìáäÇáåÖ=oÉÖìä~íáçåëK=^åó=ãÉíÜçÇë=çÑ=
Ü~êåÉëëáåÖ=êÉåÉï~ÄäÉ=ÉåÉêÖó=ïçìäÇ=êÉèìáêÉ=
éä~ååáåÖ=éÉêãáëëáçå=Ñêçã=íÜÉ=äçÅ~ä=éä~ååáåÖ=
~ìíÜçêáíóK=
=

qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=
_ìáäÇáåÖ=oÉÖìä~íáçåë=~åÇ=íÜÉ=`äÉ~å=^áê=^ÅíK=
qÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=ÑäìÉ=ïáää=êÉèìáêÉ=
éÉêãáëëáçå=Ñêçã=íÜÉ=äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíóK=
=

^Ç~éí~Äáäáíó=
=

qÜáë=áë=~å=~Ç~éí~ÄäÉ=ëóëíÉãI=äáãáíÉÇ=
çåäó=Äó=íÜÉ=ëáòÉ=çÑ=íÜÉ=ÄçáäÉêK=

qÜáë=ëóëíÉã=áë=äáâÉäó=íç=ÄÉ=ãçêÉ=ëìáí~ÄäÉ=Ñçê=
ëã~ääÉê=L=äÉëë=áåíÉåëáîÉäó=ìëÉÇ=áåëí~ää~íáçåëK=

qÜáë=áë=~=ãçÇÉê~íÉäó=~Ç~éí~ÄäÉ=ëóëíÉãI=äáãáíÉÇ=
Äó=íÜÉ=~î~áä~Äáäáíó=çÑ=ÉäÉÅíêáÅáíó=íÜêçìÖÜ=çåJëáíÉ=
ÖÉåÉê~íáçå=çê=íÜÉ=ÇÉäáîÉêó=çÑ=Ä~ííÉêáÉë=Ñêçã=~å=
çÑÑJëáíÉ=ÅÜ~êÖáåÖ=éçáåíK=

qÜáë=áë=~å=~Ç~éí~ÄäÉ=ëóëíÉãI=äáãáíÉÇ=ã~áåäó=Äó=
íÜÉ=ëáòÉ=E~åÇ=åìãÄÉêF=çÑ=ëíçîÉëK=

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
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16.5 Delivery of Fresh Water

SERVICES

10.8  Hot Water
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Hot water system Mikuni MX40 diesel boiler

SERVICES

10.8  Case Study:  How Beck Barn
10
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At How Beck Barn we were keen to demonstrate the key principle of an 
‘invisible intervention’, leaving no physical evidence on the exterior of the 
barn of the presence of a serviced living space within. As such, it would be 
important to select a water heating system that could be entirely contained 
within the barn, with no requirement for visually obtrusive chimneys, flues, 
or panels. 

To achieve this objective we considered that the most suitable solution would 
be the installation of a diesel or biofuel-powered system. Investigation of 
possible solutions led us to yacht and narrow boat technology, where small, 
self-contained and relatively quiet boilers are required to fit within confined 
spaces.

The model we selected was the Mikuni MX40, a compact 4.8kW water 
heater with an integrated water pump and silencer. This boiler was combined 
with a 120 litre domestic hot water cylinder (complete with its own header 
tank), a 62 litre fuel tank and 12V battery to power the integral fuel and air 
pumps, timer and ignition. To reduce noise, we also fitted a silencer to the 
exhaust flue of the boiler (see diagram opposite).

In	testing	the	system,	we	found	that	it	could	heat	120	litres	of	water	to	55˚C	
(a normal temperature setting for domestic hot water) in 75 minutes, using 
0.725 litres of diesel. Using an efficient shower head, this will be sufficient for 
around 15 minutes’ showering - enough hot water for two people to have a 
shower.

The manufacturer has advised that it should be feasible to power the heater 
using bio-diesel. This has not yet been tested, but may bring an increased 
demand for maintenance.

Material costs:
Mikuni MX40 heater and installation kit = £690
Heater header tank = £55.00
120lt hot water tank = £190.00
Hot water tank and header tanks pipework = £100.00
Hot water tank and heater stand = £80.00
62lt diesel fuel tank = £155.00
12V Battery = £315

SERVICES

10.8  Case Study:  How Beck Barn
10
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0115 HOW BECK BARN

=

= jÉíÜçÇ=çÑ=éêçîáëáçå=
=

= aáÉëÉä=Ó=Äáç=ÑìÉä=ÄçáäÉê= ^ÅíáîÉ=ëçä~ê=Üçí=ï~íÉê=é~åÉä= bäÉÅíêáÅ=ÜÉ~íÉê= tççÇ=ÄìêåáåÖ=ëíçîÉ=
=

^î~áä~ÄäÉ=
êÉëçìêÅÉë=
=

^ää=åÉÅÉëë~êó=ÑìÉä=ãìëí=ÄÉ=ÇÉäáîÉêÉÇ=
çê=Å~êêáÉÇ=íç=íÜÉ=Ä~êåK=

pçä~ê=ÉåÉêÖó=áë=ÑêÉÉäó=~î~áä~ÄäÉ=çå=ëáíÉI=
ìåäÉëë=íÜÉêÉ=áë=ëáÖåáÑáÅ~åí=çîÉêëÜ~ÇçïáåÖ=
Ñêçã=íêÉÉë=çê=~ÇàçáåáåÖ=ÄìáäÇáåÖëK=

bäÉÅíêáÅ=ÜÉ~íÉêë=ìëÉ=~=êÉä~íáîÉäó=ä~êÖÉ=~ãçìåí=çÑ=
ÉåÉêÖóI=ëç=áí=áë=ìåäáâÉäó=íÜ~í=çåJëáíÉ=ÖÉåÉê~íáçå=
EïáåÇ=íìêÄáåÉ=çê=ëçä~ê=éÜçíçîçäí~áÅ=é~åÉäF=ïáää=
ÄÉ=ëìÑÑáÅáÉåí=íç=ë~íáëÑó=~ää=êÉèìáêÉãÉåíë=ìåäÉëë=
íÜÉêÉ=áë=~=îÉêó=äçï=ÇÉã~åÇ=Ñçê=ÜÉ~íáåÖK=

cìÉä=ïáää=åÉÉÇ=íç=ÄÉ=ÇÉäáîÉêÉÇ=íç=íÜÉ=Ä~êåK

fãé~Åí=çå=
ëÉííáåÖ=
=

qÜáë=ïáää=Ü~îÉ=~=ãáåáã~ä=îáëì~ä=áãé~Åí=
~ë=ãçëí=ÇáÉëÉä=L=ÄáçÑìÉä=ÄçáäÉêë=êÉèìáêÉ=
ëã~ää=ÑäìÉë=íç=îÉåí=ÉñÜ~ìëí=Ö~ëÉëK=
qÜÉêÉ=áë=ëçãÉ=åçáëÉ=áãé~Åí=ïÜÉå=
ï~íÉê=áë=ÄÉáåÖ=ÜÉ~íÉÇK=

qÜáë=ïáää=Ü~îÉ=~=îáëì~ä=áãé~ÅíI=~ë=~ÅíáîÉ=ëçä~ê=
Üçí=ï~íÉê=é~åÉäë=ãìëí=ÄÉ=äçÅ~íÉÇ=çåI=çê=
åÉ~ê=íç=íÜÉ=Ä~êåK=

qÜÉ=ÉäÉÅíêáÅ=ÜÉ~íÉê=áíëÉäÑ=ïáää=Ü~îÉ=åç=îáëì~ä=
áãé~ÅíK=eçïÉîÉêI=~åó=ãÉ~åë=çÑ=Ü~êåÉëëáåÖ=
êÉåÉï~ÄäÉ=ÉåÉêÖó=ïáää=ÄÉ=ÅäÉ~êäó=îáëáÄäÉK=

^=ëáÖåáÑáÅ~åí=îáëì~ä=áãé~Åí=ïáää=~êáëÉ=Ñêçã=íÜÉ=
áåëí~ää~íáçå=çÑ=íÜÉ=ÑäìÉI=~åÇ=íÜÉ=ëãçâÉ=áí=ÉãáíëK=
qÜÉ=ÑäìÉ=áë=äáâÉäó=íç=ÄÉ=NRMãã=áå=Çá~ãÉíÉê=~åÇ=
ïáää=ÄÉ=ÅäÉ~êäó=îáëáÄäÉK=`~êÉÑìä=ÇÉí~áäáåÖ=ïáää=ÄÉ=
êÉèìáêÉÇ=íç=~îçáÇ=~å=áãéêÉëëáçå=çÑ=íÜÉ=Ä~êå=~ë=
~=ÇçãÉëíáÅ=ÄìáäÇáåÖI=áÑ=~åó=ëìÅÜ=áãé~Åí=áë=
~ÅÅÉéí~ÄäÉ=áå=éêáåÅáéäÉK==

mÜóëáÅ~ä==
ÅÜ~åÖÉ=
=

qÜÉêÉ=ïáää=ÄÉ=åç=éÜóëáÅ~ä=áãé~Åí=áÑ=íÜÉ=
ÑäìÉ=Å~å=ÄÉ=Å~êÉÑìääó=áåÅçêéçê~íÉÇ=áåíç=
çåÉ=çÑ=íÜÉ=îÉåíáä~íáçå=ÜçäÉë=Åçããçåäó=
äÉí=áåíç=ï~ääë=çÑ=~=Ä~êåK=

qÜáë=ïáää=Ü~îÉ=~=éÜóëáÅ~ä=áãé~Åí=~êáëáåÖ=Ñêçã=
íÜÉ=ÑáñáåÖ=éçáåíë=çÑ=~=ÇáêÉÅí=Üçí=ï~íÉê=ëçä~ê=
é~åÉä=~åÇ=íÜÉ=éáéÉë=íÜ~í=êìå=íç=áíK=qÜáë=ãáÖÜí=
ÄÉ=~îçáÇÉÇ=áÑ=íÜÉ=é~åÉä=áë=äçÅ~íÉÇ=~Çà~ÅÉåí=
íç=íÜÉ=Ä~êå=çå=~å=~Ç~éíÉÇ=íê~áäÉêK=

qÜÉ=ÉäÉÅíêáÅ=ÜÉ~íÉê=áíëÉäÑ=ïáää=Ü~îÉ=åç=áãé~ÅíK=
eçïÉîÉêI=íÜÉ=ãÉ~åë=çÑ=ÖÉåÉê~íáåÖ=êÉåÉï~ÄäÉ=
ÉåÉêÖó=ïáää=Ü~îÉ=~=éÜóëáÅ~ä=áãé~Åí=áÑ=áí=áë=
ãçìåíÉÇ=çå=íÜÉ=Ä~êåK=

qÜáë=ïáää=Ü~îÉ=~=ãçÇÉê~íÉ=éÜóëáÅ~ä=áãé~ÅíI=~ë=
íÜÉ=ÑäìÉ=ïáää=åÉÉÇ=íç=éêçàÉÅí=íÜêçìÖÜ=íÜÉ=ï~ää=çê=
êççÑ=çÑ=íÜÉ=Ä~êåK=

`~êÄçå=
Ñççíéêáåí=
=

_áçJÑìÉäë=çÑÑÉê=~=Å~êÄçå=åÉìíê~ä=
ëçäìíáçåK=^ë=~=ÚÑçëëáä=ÑìÉäÛ=ÇáÉëÉä=áë=åçí=
Å~êÄçå=åÉìíê~äK=

qÜáë=áë=åÉ~êäó=Å~êÄçå=åÉìíê~äI=êÉèìáêáåÖ=~=
ëã~ää=~ãçìåí=çÑ=éçïÉê=íç=éìãé=ï~íÉê=
íÜêçìÖÜ=íÜÉ=ëóëíÉãK=

`~êÄçå=ïáää=ÄÉ=ÉãáííÉÇ=áå=íÜÉ=éêçÇìÅíáçå çÑ=
ÉäÉÅíêáÅáíóI=ìåäÉëë=áí=ÅçãÉë=Ñêçã=~=êÉåÉï~ÄäÉ=
ëçìêÅÉK=

qÜáë=áë=~=äçï=Å~êÄçå=ëçäìíáçåI=ÉëéÉÅá~ääó=áÑ=íÜÉ=
ïççÇ=ÑìÉä=áë=Ü~êîÉëíÉÇ=äçÅ~ääó=~åÇ=áë=
ìåéêçÅÉëëÉÇK=

iÉîÉä=
çÑ=ëÉêîáÅÉ=
=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅÉI=
ïáíÜ=íÜÉ=çåäó=äáãáí~íáçå=ÄÉáåÖ=íÜÉ=ëáòÉ=
çÑ=íÜÉ=ÑìÉä=í~åâK=

qÜáë=éêçîáÇÉë=~=ãçÇÉê~íÉ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=
äáãáíÉÇ=Äó=íÜÉ=~ãçìåí=çÑ=ÜÉ~í=ÖÉåÉê~íÉÇ=çå=
~åó=Ç~ó=~åÇ=íÜÉ=~Äáäáíó=íç=ëíçêÉ=áí=Ñçê=ìëÉ=~í=~=
íáãÉ=ïÜÉå=ÜÉ~í=áë=ãçëí=åÉÉÇÉÇK=

qÜáë=éêçîáÇÉë=~=êÉ~ëçå~Ääó=ÜáÖÜ=äÉîÉä=çÑ=
ëÉêîáÅáåÖ=éêçîáÇáåÖ=íÜ~í=ëìÑÑáÅáÉåí=ÉäÉÅíêáÅáíó=áë=
~î~áä~ÄäÉ=EÑêçã=Ä~ííÉêáÉë=çê=Ñêçã=êÉåÉï~ÄäÉ=
ÉåÉêÖó=ëçìêÅÉëKF=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=ïáíÜ=íÜÉ=
çåäó=äáãáí~íáçå=ÄÉáåÖ=íÜÉ=~î~áä~Äáäáíó=çÑ=íáãÄÉêK=
eçïÉîÉêI=áí=áë=åçí=~å=Úáåëí~åíÛ=ÜÉ~í=ëçìêÅÉ=

`çåîÉåáÉåÅÉ=~åÇ=
éê~ÅíáÅ~äáíó=
=

qÜáë=áë=~=Ñ~áêäó=ÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=çÅÅ~ëáçå~ä=ÇÉäáîÉêáÉë=çÑ=ÑìÉä=
~åÇ=êÉJÅÜ~êÖáåÖ=çÑ=~=Ä~ííÉêó=íç=éçïÉê=
áåíÉÖê~ä=ÑìÉä=~åÇ=~áê=éìãéëK=

qÜáë=áë=~=ÅçåîÉåáÉåí=ëçäìíáçåK qÜáë=áë=~=ãçÇÉê~íÉäó=ÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=íÜÉ=ÇÉäáîÉêó=çÑ=Ä~ííÉêáÉë=Ñêçã=~å=çÑÑJ
ëáíÉ=ÅÜ~êÖáåÖ=éçáåíI=áÑ=ëìÑÑáÅáÉåí=êÉåÉï~ÄäÉ=
ÉåÉêÖó=áë=ìå~î~áä~ÄäÉK=

qÜáë=áë=~=ãçÇÉê~íÉäó=ÅçåîÉåáÉåí=ëçäìíáçåI=
êÉèìáêáåÖ=ìëÉêë=íç=éêÉé~êÉ=íÜÉ=ÑáêÉ=~åÇ=çêÖ~åáëÉ=
çÅÅ~ëáçå~ä=ÇÉäáîÉêáÉë=çÑ=íáãÄÉêK=

oÉëáäáÉåÅÉ=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉêI=
íÜÉ=ÄçáäÉê=~åÇ=Üçí=ï~íÉê=ëóëíÉã=ïçìäÇ=
åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=ëéÉÅá~äáëíK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉêI=íÜÉ=
ëçä~ê=é~åÉä=~åÇ=ê~Çá~íçê=L=ÜÉ~íáåÖ=ëóëíÉã=
ïçìäÇ=åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=
ëéÉÅá~äáëíK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉêI=íÜÉ=
ÜÉ~íÉêEëF=ã~ó=åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=
ëéÉÅá~äáëíK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉêI=íÜÉ=ëíçîÉ=
ïçìäÇ=åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=ëéÉÅá~äáëíK=

`çëíë=
=

jçÇÉê~íÉ=Å~éáí~ä=Åçëí=Ñçê=áåëí~ää~íáçå=
çÑ=ÄçáäÉêK=léÉê~íáçå~ä=Åçëíë=ïáää=áåÅäìÇÉ=
ÑìÉäI=ã~áåíÉå~åÅÉ=~åÇ=Åçëíë=
~ëëçÅá~íÉÇ=ïáíÜ=íÜÉ=ÅÜ~êÖáåÖ=çÑ=íÜÉ=
Ä~ííÉêóK=

jçÇÉê~íÉ=Å~éáí~ä=Åçëí=Ñçê=áåëí~ää~íáçå=çÑ=íÜÉ=
ëçä~ê=é~åÉäI=Üçí=ï~íÉê=ëíçê~ÖÉ=í~åâ=L=ÜÉ~í=
ÉñÅÜ~åÖÉê=~åÇ=ê~Çá~íçêEëFK=içï=çéÉê~íáçå~ä=
Åçëíë=~ëëçÅá~íÉÇ=ïáíÜ=ã~áåíÉå~åÅÉ=~åÇ=íÜÉ=
ÅÜ~êÖáåÖ=çÑ=íÜÉ=Ä~ííÉêó=Ñçê=íÜÉ=ï~íÉê=éìãéK=

jçÇÉê~íÉ=Å~éáí~ä=Åçëí=Ñçê=íÜÉ=ÜÉ~íÉêEëFI=Äìí=
ãçÇÉê~íÉ=çê=ÜáÖÜ=Åçëí=~ëëçÅá~íÉÇ=ïáíÜ=çåJëáíÉ=
êÉåÉï~ÄäÉ=ÉåÉêÖó=éêçÇìÅíáçåK=léÉê~íáçå~ä=
Åçëíë=Ñçê=ÅÜ~êÖáåÖ=L=ÇÉäáîÉêó=çÑ=Ä~ííÉêáÉëK=

eáÖÜ=Å~éáí~ä=Åçëí=Ñçê=áåëí~ää~íáçå=çÑ=ëíçîÉ=~åÇ=
çéÉê~íáçå~ä=Åçëíë=íÜ~í=áåÅäìÇÉ=ÑìÉä=~åÇ=
ã~áåíÉå~åÅÉK=
=

`çãéäá~åÅÉ=ïáíÜ=
êÉÖìä~íáçåë=
=

qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=
ïáíÜ=_ìáäÇáåÖ=oÉÖìä~íáçåëK=
=
=

qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=
_ìáäÇáåÖ=oÉÖìä~íáçåë=~åÇ=ïçìäÇ=êÉèìáêÉ=
éä~ååáåÖ=éÉêãáëëáçå=Ñêçã=íÜÉ=äçÅ~ä=éä~ååáåÖ=
~ìíÜçêáíó=Ñçê=íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=ëçä~ê=
é~åÉäK=

qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=
_ìáäÇáåÖ=oÉÖìä~íáçåëK=^åó=ãÉíÜçÇë=çÑ=
Ü~êåÉëëáåÖ=êÉåÉï~ÄäÉ=ÉåÉêÖó=ïçìäÇ=êÉèìáêÉ=
éä~ååáåÖ=éÉêãáëëáçå=Ñêçã=íÜÉ=äçÅ~ä=éä~ååáåÖ=
~ìíÜçêáíóK=

qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=
_ìáäÇáåÖ=oÉÖìä~íáçåë=~åÇ=íÜÉ=`äÉ~å=^áê=^ÅíK=
qÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=ÑäìÉ=ïáää=êÉèìáêÉ=
éÉêãáëëáçå=Ñêçã=íÜÉ=äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíó=

^Ç~éí~Äáäáíó=
=

qÜáë=áë=~å=~Ç~éí~ÄäÉ=ëóëíÉãI=äáãáíÉÇ=
çåäó=Äó=íÜÉ=ëáòÉ=çÑ=íÜÉ=ÄçáäÉêK=

qÜáë=ëóëíÉã=áë=äáâÉäó=íç=ÄÉ=ãçêÉ=ëìáí~ÄäÉ=Ñçê=
ëã~ääÉê=L=äÉëë=áåíÉåëáîÉäó=ìëÉÇ=áåëí~ää~íáçåëK=

qÜáë=áë=~=ãçÇÉê~íÉäó=~Ç~éí~ÄäÉ=ëóëíÉãI=äáãáíÉÇ=
Äó=íÜÉ=~î~áä~Äáäáíó=çÑ=ÉäÉÅíêáÅáíó=íÜêçìÖÜ=çåJëáíÉ=
ÖÉåÉê~íáçå=çê=íÜÉ=ÇÉäáîÉêó=çÑ=Ä~ííÉêáÉë=Ñêçã=~å=
çÑÑJëáíÉ=ÅÜ~êÖáåÖ=éçáåíK=

qÜáë=áë=~å=~Ç~éí~ÄäÉ=ëóëíÉãI=äáãáíÉÇ=ã~áåäó=Äó=
íÜÉ=ëáòÉ=E~åÇ=åìãÄÉêF=çÑ=ëíçîÉëK=

There are various methods of providing space heating:

SERVICES

10.9  Space Heating
10
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The first question should revolve around whether space heating is required 
within the barn; if habitation in expected to be seasonal then heating may 
not be a required. Indeed as How Beck barn is only intended for use in the 
summer months we decided that it would be preferable to install an efficient 
hot water system that excluded any spaces heating. 

Should we have decided that space heating was required then it would have 
been relatively simple to connect an additional heating loop feeding a radiator 
into the hot water system to provide heating. This radiator could have been 
positioned within the bedroom to heat the insulated living pod.

However, this would have imposed a greater load on the heating system, 
increasing the amount of heating required and therefor increasing the fuel 
consumption. 

Our preference is always to reduce the amount of energy used and the 
amount of servicing required.

SERVICES

10.9  Case Study:  How Beck Barn
10
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16.5 Delivery of Fresh Water

=

= jÉíÜçÇ=çÑ=éêçîáëáçå=
=

= ms=é~åÉä=L=ïáåÇ=íìêÄáåÉ= _~ííÉêó=Ä~åâ= j~áåë=ÉäÉÅíêáÅáíó=
=

^î~áä~ÄäÉ=
êÉëçìêÅÉë=
=

qÜÉ=ëáíáåÖ=~åÇ=çêáÉåí~íáçå=çÑ=íÜÉ=Ä~êå=ïáää=åÉÉÇ=íç=ÄÉ=í~âÉå=
áåíç=~ÅÅçìåíW=áë=áí=çîÉêëÜ~ÇçïÉÇI=áë=áí=áå=~å=ÉñéçëÉÇI=çê=
ëÜÉäíÉêÉÇI=éçëáíáçå=áå=íÜÉ=ä~åÇëÅ~éÉ\=

_~ííÉêáÉë=ïçìäÇ=åÉÉÇ=íç=ÄÉ=ÇÉäáîÉêÉÇ=íç=íÜÉ=Ä~êå=Ñêçã=~å=
çÑÑJëáíÉ=ÅÜ~êÖáåÖ=éçáåíK=qÜáë=ÅÜ~êÖáåÖ=éçáåí=ÅçìäÇ=ÄÉ=íÜÉ=
äçÅ~íáçå=çÑ=~=ä~êÖÉê=ëçä~ê=~êê~ó=çê=ïáåÇ=íìêÄáåÉI=çê=áí=ÅçìäÇ=
ìíáäáëÉ=ã~áåë=éçïÉêK=

jçëí=Ä~êåë=Çç=åçí=Ü~îÉ=~=ÅçååÉÅíáçå=íç=ã~áåë=ÉäÉÅíêáÅáíóK=qÜÉ=
îá~Äáäáíó=çÑ=áåëí~ääáåÖ=~=ã~áåë=ÉäÉÅíêáÅ~ä=ëìééäó=ïáää=ÇÉéÉåÇ=
éêáåÅáé~ääó=ìéçå=íÜÉ=Çáëí~åÅÉ=íç=íÜÉ=åÉ~êÉëí=ã~áåë=éçïÉê=äáåÉI=
~åÇ=áë=äáâÉäó=íç=ÄÉ=ÑÉ~ëáÄäÉ=çåäó=áÑ=íÜÉ=Ä~êå=áë=ëáíì~íÉÇ=çå=íÜÉ=
ÉÇÖÉ=çÑ=~=îáää~ÖÉ=çê=Ñ~êãëíÉ~ÇK=

fãé~Åí=çå=
ëÉííáåÖ=
=

qÜáë=ïáää=Ü~îÉ=~=îáëì~ä=áãé~Åí=~ë=mÜçíçîçäí~áÅ=é~åÉäë=L=ïáåÇ=
íìêÄáåÉë=ãìëí=ÄÉ=äçÅ~íÉÇ=çå=çê=åÉ~ê=íÜÉ=Ä~êåK=

qÜáë=ïáää=Ü~îÉ=åç=áãé~Åí=çå=íÜÉ=ëáíÉK qÜÉ=îáëì~ä=áãé~Åí=çÑ=çîÉêÜÉ~Ç=Å~ÄäÉë=áë=îÉêó=äáâÉäó=íç=ÄÉ=
ìå~ÅÅÉéí~ÄäÉ=~åÇ=ëç=íÜÉ=ã~áåë=ëìééäó=ïáää=åÉÉÇ=íç=ÄÉ=ÄìêáÉÇK=
qÜÉ=áãé~Åí=çÑ=íÜÉ=ÅìííáåÖ=~åÇ=êÉJÑáääáåÖ=çÑ=íÜÉ=íêÉåÅÜ=ÅçìäÇ=ÄÉ=
ëáÖåáÑáÅ~åíX=Å~êÉ=ïáää=åÉÉÇ=íç=ÄÉ=í~âÉå=íç=êÉáåëí~íÉ=íÜÉ=ÖêçìåÇ=
ÅçîÉê=ëç=íÜ~í=íÜÉ=îáëì~ä=áãé~Åí=áë=ëÜçêíJíÉêã=çåäóK=
=

mÜóëáÅ~ä==
ÅÜ~åÖÉ=
=

qÜáë=ïáää=Ü~îÉ=ëçãÉ=éÜóëáÅ~ä=áãé~Åí=~ë=íÜÉ=éÜçíçîçäí~áÅ=
é~åÉäë=L=ïáåÇ=íìêÄáåÉë=ïçìäÇ=éêçÄ~Ääó=ÄÉ=ãçìåíÉÇ=çå=íÜÉ=
Ä~êåK=

qÜáë=ïáää=êÉèìáêÉ=åç=éÜóëáÅ~ä=áåíÉêîÉåíáçå=ïáíÜáå=íÜÉ=Ä~êå=çê=
íç=íÜÉ=ä~åÇëÅ~éÉK=

qÜÉ=áåëí~ää~íáçå=çÑ=~=ÄìêáÉÇ=ÉäÉÅíêáÅ~ä=Å~ÄäÉ=êÉéêÉëÉåíë=~=
ëáÖåáÑáÅ~åí=éÜóëáÅ~ä=áãé~Åí=çå=íÜÉ=ä~åÇëÅ~éÉI=ìåäÉëë=íÜÉ=Ä~êå=
áë=äçÅ~íÉÇ=ÅäçëÉ=íç=~å=ÉäÉÅíêáÅ~ä=ã~áåK=
=

`~êÄçå=
Ñççíéêáåí=
=

qÜáë=ïáää=ÄÉ=~=Å~êÄçå=åÉìíê~ä=ëçäìíáçåI=áÑ=íÜÉ=~ãçìåí=çÑ=
ÉäÉÅíêáÅáíó=ÖÉåÉê~íÉÇ=çå=ëáíÉ=áë=ëìÑÑáÅáÉåíK=

`~êÄçå=áë=ÉãáííÉÇ=íÜêçìÖÜ=íÜÉ=ÖÉåÉê~íáçå=çÑ=ÉäÉÅíêáÅáíó=íç=
ÅÜ~êÖÉ=íÜÉ=Ä~ííÉêáÉëI=ìåäÉëë=íÜáë=ÅçãÉë=Ñêçã=êÉåÉï~ÄäÉ=
ëçìêÅÉëI=~ë=ïÉää=~ë=Ñêçã=íÜÉ=ÇÉäáîÉêó=çÑ=íÜÉ=Ä~ííÉêáÉë=íç=íÜÉ=
Ä~êåK=eçïÉîÉêI=~=ä~êÖÉJëÅ~äÉ=êÉåÉï~ÄäÉ=ÉåÉêÖó=áåëí~ää~íáçå=
çÑÑJëáíÉ=ã~ó=ÄÉ=ãçêÉ=ÉÑÑáÅáÉåí=~åÇ=êÉäá~ÄäÉ=íÜ~å=ëã~ääJëÅ~äÉ=
ÖÉåÉê~íáçå=çåJëáíÉK=
=

qÜáë=áë=åçí=Å~êÄçå=ÑêÉÉK=`~êÄçå=ïáää=ÄÉ=ÉãáííÉÇ=íÜêçìÖÜ=íÜÉ=
éêçÇìÅíáçå=çÑ=íÜÉ=ÉåÉêÖó=~åÇ=ïçêâ=êÉèìáêÉÇ=íç=áåëí~ää=íÜÉ=
ã~áåë=ëóëíÉãK=

iÉîÉä=
çÑ=ëÉêîáÅÉ=
=

qÜáë=ëÜçìäÇ=éêçîáÇÉ=~=ãçÇÉê~íÉ=äÉîÉä=çÑ=ëÉêîáÅáåÖ=Äìí=íÜÉêÉ=
ïáää=ÄÉ=íáãÉë=ïÜÉå=ÅçåÇáíáçåë=~êÉ=ìåëìáí~ÄäÉ=~åÇ=
áåëìÑÑáÅáÉåí=éçïÉê=áë=ÖÉåÉê~íÉÇK=fí=ïáää=éêçÄ~Ääó=åÉÉÇ=íç=ÄÉ=
ÅçãÄáåÉÇ=ïáíÜ=íÜÉ=éêçîáëáçå=Ñçê=ÅÜ~êÖáåÖ=Ä~ííÉêáÉë=çÑÑJëáíÉK=
=

qÜáë=éêçîáÇÉë=~=ãçÇÉê~íÉäó=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=éêçîáÇÉÇ=
íÜ~í=íÜÉêÉ=áë=~ÇÉèì~íÉ=éêçîáëáçå=Ñçê=íÜÉ=çÑÑJëáíÉ=ÅÜ~êÖáåÖ=
~åÇ=ÇÉäáîÉêó=çÑ=Ä~ííÉêáÉëK=

qÜáë=éêçîáÇÉë=~=îÉêó=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅáåÖK

`çåîÉåáÉåÅÉ=~åÇ=
éê~ÅíáÅ~äáíó=
=

qÜáë=áë=~=ÅçåîÉåáÉåí=ëçäìíáçåI=êÉèìáêáåÖ=çåäó=çÅÅ~ëáçå~ä=
ã~áåíÉå~åÅÉ=çÑ=íÜÉ=ms=é~åÉäë=L=ïáåÇ=íìêÄáåÉëK=

qÜáë=áë=~=ãçÇÉê~íÉäó=ÅçåîÉåáÉåí=ëçäìíáçåI=êÉèìáêáåÖ=íÜÉ=
éÉêáçÇáÅ=ÇÉäáîÉêó=çÑ=Ä~ííÉêáÉëK=

qÜáë=áë=~=ÅçåîÉåáÉåí=ëçäìíáçåI=êÉèìáêáåÖ=çåäó=çÅÅ~ëáçå~ä=
áåëéÉÅíáçå=~åÇ=ã~áåíÉå~åÅÉ=çÑ=íÜÉ=ÉäÉÅíêáÅ~ä=ëóëíÉã=áå=íÜÉ=
Ä~êåK=

oÉëáäáÉåÅÉ=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉê=íÜÉ=ms=é~åÉäë=L=ïáåÇ=
íìêÄáåÉë=ïçìäÇ=åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=ëéÉÅá~äáëíI=~åÇ=
Ä~ííÉêáÉë=êÉéä~ÅÉÇ=çÅÅ~ëáçå~ääóK=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=qÜÉ=Ä~ííÉêáÉë=ïáää=åÉÉÇ=íç=ÄÉ=
É~ëáäó=êÉéä~ÅÉ~ÄäÉK=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK

`çëíë=
=

jçÇÉê~íÉ=Å~éáí~ä=Åçëí=Ñçê=áåëí~ää~íáçå=çÑ=íÜÉ=íìêÄáåÉ=L=
éÜçíçîçäí~áÅ=é~åÉäë=~åÇ=Ä~ííÉêáÉëK=léÉê~íáçå~ä=~ëëçÅá~íÉÇ=
ïáíÜ=ã~áåíÉå~åÅÉK=

içï=Å~éáí~ä=Åçëí=Ñçê=éìêÅÜ~ëÉ=çÑ=Ä~ííÉêáÉëK=låÖçáåÖ=
çéÉê~íáçå~ä=Åçëíë=Ñçê=ÅÜ~êÖáåÖ=~åÇ=êÉéä~ÅÉãÉåí=çÑ=
Ä~ííÉêáÉëK=

eáÖÜ=Å~éáí~ä=Åçëíë=Ñçê=íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=ã~áåë=ÅçååÉÅíáçåK=
låÖçáåÖ=Åçëíë=çÑ=ìíáäáíó=Äáääë=áå=çéÉê~íáçåK=

`çãéäá~åÅÉ=ïáíÜ=
êÉÖìä~íáçåë=
=

qÜÉ=é~åÉä=L=íìêÄáåÉ=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=_ìáäÇáåÖ=
oÉÖìä~íáçåëI=~åÇ=ïçìäÇ=êÉèìáêÉ=éä~ååáåÖ=éÉêãáëëáçå=Ñêçã=
íÜÉ=äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíóK=
=

^åó=ëóëíÉã=ÅçåîÉêíáåÖ=a`=Ä~ííÉêó=éçïÉê=íç=^`=Úã~áåëÛ=
éçïÉê=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=_ìáäÇáåÖ=oÉÖìä~íáçåëK=

qÜÉ=áåëí~ää~íáçå=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=_ìáäÇáåÖ=
oÉÖìä~íáçåëK=

^Ç~éí~Äáäáíó=
=

qÜáë=áë=~å=~Ç~éí~ÄäÉ=ëóëíÉãI=Äìí=áë=ãçêÉ=äáâÉäó=íç=ÄÉ=
ëìáí~ÄäÉ=Ñçê=äçïÉê=äÉîÉäë=çÑ=çÅÅìé~íáçåK=

qÜáë=áë=~å=~Ç~éí~ÄäÉ=ëóëíÉãI=Äìí=ïáää=Äó=äáãáíÉÇ=Äó=íÜÉ=
ãÉ~åë=çÑ=ÇÉäáîÉêáåÖ=Ä~ííÉêáÉë=íç=íÜÉ=Ä~êåK=

qÜáë=áë=~=ÜáÖÜäó=~Ç~éí~ÄäÉ=ëóëíÉãK

=
=

There are various methods for providing electricity: 

SERVICES

10.10  Electricity
10
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At How Beck Barn, we decided to avoid any installation that represented 
a visible change to the barn exterior, so we did not incorporate on-site 
generation of electricity from photovoltaic panels or wind turbines. We 
installed a system that is powered by a 12 Volt battery, with a transformer 
and inverter to convert it to 240 Volt AC ‘mains’ power. There is one power 
outlet in the upper level of the pod, and one in the lower level; these are 
intended for use with appliances with relatively low power consumption 
such as laptop computers or phone chargers. Lighting is provided by 240 
Volt T5 fluorescent lights, as these are an efficient light source.

As a test installation, it would be feasible to provide solar or wind power at 
How Beck Barn in conjunction with an adapted agricultural trailer. These 
would maintain the charge in the battery, avoiding or reducing the need to 
remove it for charging elsewhere, whilst having no physical impact on the 
barn.

Subsequent improvements in LED lighting technology mean that a 12 Volt 
DC system might now be the best solution, since this avoids the need to 
convert electricity from DC to AC and the associated losses in efficiency. This 
would require the use of appliances that operate on 12V, rather than mains, 
power but solutions developed for boating and caravanning are already 
widely available.

SERVICES

10.10  Case Study:  How Beck Barn
10
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01

There are various methods of disposing of refuse: 

=

=
= jÉíÜçÇ=çÑ=éêçîáëáçå=

=
= _ó=e~åÇ=

=
_ó=PêÇ=é~êíóK=

^î~áä~ÄäÉ=
êÉëçìêÅÉë=
=

qÜÉ=ï~ëíÉ=Å~ååçí=êÉã~áå=ïáíÜáå=íÜÉ=Ä~êåK=^ää=ï~ëíÉ=ãìëí=ÄÉ=êÉãçîÉÇ=Äó=íÜÉ=ìëÉêë=
íÜÉãëÉäîÉëK=
=

qÜÉ=ï~ëíÉ Å~ååçí=êÉã~áå=ïáíÜáå=íÜÉ=Ä~êåK=^ää=ï~ëíÉ=ãìëí=ÄÉ=êÉãçîÉÇ=Äó=íÜÉ=~=PêÇ é~êíóK

fãé~Åí=çå=
ëÉííáåÖ=
=

qÜáë=ïáää=Ü~îÉ=åç=áãé~Åí=çå=íÜÉ=ëáíÉK
=

qÜÉêÉ=ïáää=ÄÉ=çÅÅ~ëáçå~ä=îáëì~ä=~åÇ=åçáëÉ=áãé~Åí=ïÜÉå=îÉÜáÅäÉë=ÅçääÉÅí=ï~ëíÉ=Ñêçã=íÜÉ=Ä~êåK

mÜóëáÅ~ä==
ÅÜ~åÖÉ=
=

qÜáë=ïáää=êÉèìáêÉ=åç=éÜóëáÅ~ä=áåíÉêîÉåíáçå=ïáíÜáå=íÜÉ=Ä~êå=çê=íç=íÜÉ=ä~åÇëÅ~éÉ qÜáë=ïáää=êÉèìáêÉ=åç=éÜóëáÅ~ä=áåíÉêîÉåíáçå=ïáíÜáå=íÜÉ=Ä~êå=çê=íç=íÜÉ=ä~åÇëÅ~éÉK=eçïÉîÉêI=~ÅÅÉëë=Äó=
îÉÜáÅäÉ=ïáää=åÉÉÇ=íç=ÄÉ=~î~áä~ÄäÉK=
=

`~êÄçå=
Ñççíéêáåí=
=

qÜáë=áë=~=Å~êÄçå=åÉìíê~ä=ëçäìíáçå=Eìé=íç=íÜÉ=éçáåí=çÑ=Çáëéçë~ä=çÑÑJëáíÉFK
=

qÜáë=áë=åçí=Å~êÄçå=åÉìíê~äK=`çääÉÅíáçå=çÑ=ï~ëíÉ=Äó=îÉÜáÅäÉ=ïáää=Éãáí=Å~êÄçå=áåíç=íÜÉ=~íãçëéÜÉêÉK

iÉîÉä=
çÑ=ëÉêîáÅÉ=
=

qÜáë=éêçîáÇÉë=~=ãçÇÉê~íÉ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=Ñ~Åáäáí~íáåÖ=éÉêã~åÉåí=çÅÅìé~íáçå=~ë=äçåÖ=
~ë=ìëÉêë=~êÉ=ïáääáåÖ=íç=êÉãçîÉ=íÜÉáê=ï~ëíÉK=
=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅáåÖI=Ñ~Åáäáí~íáåÖ=éÉêã~åÉåí=çÅÅìé~íáçåK

`çåîÉåáÉåÅÉ=~åÇ=
éê~ÅíáÅ~äáíó=
=

qÜáë=áë=~=êÉä~íáîÉäó=áåÅçåîÉåáÉåí=ëçäìíáçåI=êÉèìáêáåÖ=éÜóëáÅ~ä=ÉñÉêíáçå=íç=êÉãçîÉ=ï~ëíÉK
=

qÜáë=áë=~=ãçÇÉê~íÉäó=áåÅçåîÉåáÉåí=ëçäìíáçåI=êÉèìáêáåÖ=áåÜ~Äáí~åíë=íç=çêÖ~åáëÉ=êÉÖìä~ê=ÅçääÉÅíáçåëK

oÉëáäáÉåÅÉ=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK

`çëíë=
=

qÜáë=áë=~=ÑêÉÉ=ëçäìíáçåK= qÜáë=áë=~=äçï=Åçëí=ëçäìíáçå=ïáíÜ=åç=Å~éáíçä=Åçëíë=Äìí=íÜÉ=çéÉê~íáçå~ä=Åçëíë=~ëëçÅá~íÉÇ=ïáíÜ=
ÅçääÉÅíáçå=çÑ=êÉÑìëÉ=
=

`çãéäá~åÅÉ=ïáíÜ=
êÉÖìä~íáçåë=
=

kçåÉ= kçåÉ=
=

^Ç~éí~Äáäáíó=
=

qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉK= qÜáë=ëóëíÉã=áë=~Ç~éí~ÄäÉK
=

=
=
=
=
=
=
=
=
=

Case Study:  How Beck Barn:
As the use of How Beck Barn is infrequent we have always removed any 
refuse when we have left the barn.

Material costs:
none

15 HOW BECK BARN

16.5 Delivery of Fresh Water

SERVICES

10.11  Disposal of Refuse
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=

=
=
= jÉíÜçÇ=çÑ=éêçîáëáçå=

=
= d~ë=ÄçííäÉ= tççÇ=ÄìêåáåÖ=ëíçîÉ=

^î~áä~ÄäÉ=
êÉëçìêÅÉë=
=

_çííäÉÇ=Ö~ë=ïçìäÇ=åÉÉÇ=íç=ÄÉ=Å~êêáÉÇ=çê=ÇÉäáîÉêÉÇ=íç=íÜÉ=Ä~êåK cìÉä=ïáää=åÉÉÇ=íç=ÄÉ=ÇÉäáîÉêÉÇ=íç=íÜÉ=Ä~êåK

fãé~Åí=çå=
ëÉííáåÖ=
=

qÜáë=ïáää=Ü~îÉ=åç=áãé~Åí=çå=íÜÉ=ëáíÉK ^=ëáÖåáÑáÅ~åí=îáëì~ä=áãé~Åí=ïáää=~êáëÉ=Ñêçã=íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=ÑäìÉI=~åÇ=íÜÉ=ëãçâÉ=áí=ÉãáíëK=qÜÉ=
ÑäìÉ=áë=äáâÉäó=íç=ÄÉ=NRMãã=áå=Çá~ãÉíÉê=~åÇ=ïáää=ÄÉ=ÅäÉ~êäó=îáëáÄäÉK=`~êÉÑìä=ÇÉí~áäáåÖ=ïáää=ÄÉ=êÉèìáêÉÇ=
íç=~îçáÇ=~å=áãéêÉëëáçå=çÑ=íÜÉ=Ä~êå=~ë=~=ÇçãÉëíáÅ=ÄìáäÇáåÖI=áÑ=~åó=ëìÅÜ=áãé~Åí=áë=~ÅÅÉéí~ÄäÉ=áå=
éêáåÅáéäÉK=
=

mÜóëáÅ~ä==
ÅÜ~åÖÉ=
=

qÜáë=ïáää=êÉèìáêÉ=åç=éÜóëáÅ~ä=áåíÉêîÉåíáçå=ïáíÜáå=íÜÉ=Ä~êå=çê=ìéçå=íÜÉ=ä~åÇëÅ~éÉ qÜáë=ïáää=Ü~îÉ=~=ãçÇÉê~íÉ=éÜóëáÅ~ä=áãé~ÅíI=~ë=íÜÉ=ÑäìÉ=ïáää=åÉÉÇ=íç=éêçàÉÅí=íÜêçìÖÜ=íÜÉ=ï~ää=çê=
êççÑ=çÑ=íÜÉ=Ä~êåK=

`~êÄçå=
Ñççíéêáåí=
=

qÜáë=áë=åçí=~=Å~êÄçå=åÉìíê~ä=ëçäìíáçå qÜáë=áë=~=äçï=Å~êÄçå=ëçäìíáçåI=ÉëéÉÅá~ääó=áÑ=íÜÉ=ïççÇ=ÑìÉä=áë=Ü~êîÉëíÉÇ=äçÅ~ääó=~åÇ=áë=
ìåéêçÅÉëëÉÇK=
=

iÉîÉä=
çÑ=ëÉêîáÅÉ=
=

qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅÉI=ïáíÜ=íÜÉ=çåäó=äáãáí~íáçå=ÄÉáåÖ=íÜÉ=~î~áä~Äáäáíó=çÑ=Ö~ëK qÜáë=éêçîáÇÉë=~=ÜáÖÜ=äÉîÉä=çÑ=ëÉêîáÅÉI=ïáíÜ=íÜÉ=çåäó=äáãáí~íáçå=ÄÉáåÖ=íÜÉ=~î~áä~Äáäáíó=çÑ=ÑìÉäK

`çåîÉåáÉåÅÉ=~åÇ=
éê~ÅíáÅ~äáíó=
=

qÜáë=áë=~=ÅçåîÉåáÉåí=ëçäìíáçåI=êÉèìáêáåÖ=çÅÅ~ëáçå~ä=ÇÉäáîÉêáÉë=çÑ=ÄçííäÉÇ=Ö~ëK qÜáë=áë=~=ãçÇÉê~íÉäó=ÅçåîÉåáÉåí=ëçäìíáçåI=êÉèìáêáåÖ=ìëÉêë=íç=éêÉé~êÉ=íÜÉ=ÑáêÉ=~åÇ=çêÖ~åáëÉ=
ÇÉäáîÉêáÉë=çÑ=ÑìÉäK=

oÉëáäáÉåÅÉ=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=
=

qÜáë=áë=~=êÉëáäáÉåí=ëçäìíáçåK=eçïÉîÉê=íÜÉ=ëíçîÉ=ïçìäÇ=åÉÉÇ=íç=ÄÉ=ã~áåí~áåÉÇ=Äó=~=ëéÉÅá~äáëíK

`çëíë=
=

içï=Å~éáí~ä=ÅçëíëX=çéÉê~íáçå~ä=Åçëíë=~ëëçÅá~íÉÇ=ïáíÜ=êÉéä~ÅáåÖ=ÄçííäÉÇ=Ö~ëK
=

eáÖÜ=Å~éáí~ä=Åçëí=Ñçê=áåëí~ää~íáçå=çÑ=ëíçîÉX=çéÉê~íáçå~ä=Åçëíë=ïáää=áåÅäìÇÉ=ÑìÉä=~åÇ=ã~áåíÉå~åÅÉK

`çãéäá~åÅÉ=ïáíÜ=
êÉÖìä~íáçåë=
=

qÜÉ=áåëí~ää~íáçå=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=_ìáäÇáåÖ=oÉÖìä~íáçåëK qÜÉ=ëóëíÉã=ïçìäÇ=åÉÉÇ=íç=Åçãéäó=ïáíÜ=_ìáäÇáåÖ=oÉÖìä~íáçåëI=~åÇ=ïçìäÇ=êÉèìáêÉ=éä~ååáåÖ=
éÉêãáëëáçå=Ñêçã=íÜÉ=äçÅ~ä=éä~ååáåÖ=~ìíÜçêáíó=Ñçê=íÜÉ=áåëí~ää~íáçå=çÑ=íÜÉ=ÑäìÉK=
=

^Ç~éí~Äáäáíó=
=

qÜáë=áë=~å=~Ç~éí~ÄäÉ=ëóëíÉãI=äáãáíÉÇ=Äó=íÜÉ=ëáòÉ=çÑ=íÜÉ=ÅççâáåÖ=ëíçîÉ=~åÇ=íÜÉ=~Äáäáíó=íç=
ÇÉäáîÉê=íÜÉ=Ö~ëK=

qÜáë=áë=~å=~Ç~éí~ÄäÉ=ëóëíÉã=äáãáíÉÇ=Äó=íÜÉ=ëáòÉ=çÑ=íÜÉ=ëíçîÉ=~åÇ=íÜÉ=~î~áä~Äáäáíó=çÑ=ÑìÉäK

=
=
=Case Study:  How Beck Barn:

We used a simple installation of a two-ring gas stove, of a type intended for 
use in a caravan, which is fuelled by bottled gas.

Material costs:
Hob = £100
Gas bottle = £27.50 

15 HOW BECK BARN

16.5 Delivery of Fresh Water

There are various methods of providing cooking facilities: 

SERVICES

10.12  Cooking
10
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