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The Site

The Site is located in Melrose off the B6358 to Dingleton.

Tha site is included in outiine Planning Permission for the erection of a dwellinghouse. Reference:
15/00036/PPE. Address: Land South West Of Linthill Cottages, Linthill, Meirose.

Subsequent to the outline permission, the client consulted the planning authorities who agreed the
site boundary to be adjusted to allow the footprint to avoid roots of the mature trees.

The site is around 732 sgm and is accessed via a private track. The site will require connection to
water supply from existing water main and will have a private wasle water treatment tank to soak-
away.

There is a Farm ta the East, open countrysids to the Sauth and Linthill Cottagas to the North.

The proposed access o the site is determined by the existing private track running paraliel to the
site boundary. Access to the field is to be built in accordance with SD0OS/002.

The Proposal

The proposal is for a low-energy 4-badroom house for Mr & Mrs Kennedy.

The form of the house is long and thin, with a 45° roofpitch, to be in keeping with the rural location.
Strong gables echo the typical vernacular of nearby buildings.

The house has been thoroughly designed. Every aspect of the building, from each stage of
construction and build, through to the use and future potential has been carefully considered to
make an efficient, warm, dry. light filed and beautifully practical building that will fit in to the
environment, whilst minimising irmpact on the wider environment.

We have taken a fabric first approach, using a fully insulated SIP kit to provide a well insulated, air
tight construction. (SIP - Structural Insulated Panel). Design is basad on Passivhaus principles.
Preliminary erergy modelling indicates a heating requirement close to the Passivhaus standard, and
certainly improves on the Low Energy standard.
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The design mekes use of natural resources: Orientation tekes best advantage of solar gain.
Passivhaus detailing eliminates cold-bridging. whilst also inhibiting condensation and mould growth.
A draft lobby forms an alr-lock to avoid losing heat when entering, further protected by an entrance
canopy. High performance windows complete the insulation envelops. Fresh air is provided through
a Mechanical Heat Recovery Ventilation Unit, retaining heat from the extracted stale air.

Open plan spaces and reduced intemal partitions make best use of materials and also provide a
spacious, light, living environment.

The construction dimensions take full advantage of standard sizes to reduce cutting and avoid
wasts, Storey-and-a-haif construction provides maximum accommodation betwesn minimum slab
and roof areas.

Location on the Site

The house has been sited to be parallel with the edge set by the adjacent road. The orentation
takes advantage of solar gain and views.

The entrance to the house is ‘ocated 1o the rear elevation to provide shelter from the wind.

Finishes

To be in kegping the surrounding rural propearties, the gables to this proposal are finished in white
render. Larch cladding front and rear complete the facade finishes.

The windows are high performance triple glazed timber to keep out the cold and wind. There are no
tricide vents to ensure there are no drafts.

The roof is 1o be metal standing seam, echoing the traditional metal roofing of nearby buildings.

Summary

We belleve this proposal provides an appropriately sited, designed, detailed and finished dwelling
that will be of its place and provide excellent, sustainable accommodation for Mr & Mrs Kennedy.

i & Mrs Kernneoy, Caber Huuse, Proposed Low Energy Dwelng, Melose Page 3
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DESIGN STATEMENT

¢ Caber House, Proposed low snergy dwelling & hobby farm incorporating
Permacuitura design linked to One Stap Borders programme.

Wit Mr & Mrs Kennedy

T oLe neendr 1427
7 September 2018

The Site:
The Site is located off the B8359 to Dingleton from Melrose and is accessed via a private track.
The site is included in outling Planning Parmission for the erection of a dwelling house.

Reference: 15/00036/PPP. Address: Land South West Of Linthill Cottages, Linthill, Melrose.
Subsequent to the outline parmissian, the client consulted with the planning authorities who
agreed the site boundary to be adjusted to allow the footprirnt to avoid roots of the mature trees.

The house plot is around 732 sqm with associsted land of around 4.6 ha to be developed into a
hobby farm. The site will require a connection to a water supply from existing water main and will
have a private wastewater freatment tank to soak- away,

Thera is a Farm to the East, woodland 1o the west, open countryside to the South and Linthil
Cottages to the North.

The proposed access to the site is determined by the existing private track running parallel to
the site boundary. Access to the fisld is to be built In accordance with SD08/002.

The Praposal:

The proposal is for a low-snergy 4-bedroom house for Mr & Mrs Kennedy.

The form of the house is long and thin, with a 45 roofpiteh, and is in keeping with the rural
context. Strong gables echo the typical vernacular of nearby buildings.

The: house has been thoroughly designed. Every aspect of the building, from sach siage of
construction and build, through to the use and future potential has been carefully considerad to
make an efficlent, warm, dry, hght filed and beautifully practicat building that will fit in to the
environment, whilgt minimizing the iImpact on the wider environment.

We have taken a fabric first approach, using a fully insulated SIP kit to provide a well insulated,
air tight canstruction. (SIP - Structural Insulated Panel). The dasign is based on Passivhaus
principles. Preliminary energy modelling indicates a haating requirement close to the Passivhaus
standard, and certainly improves on the Low Energy standard.

The design makes use of natural resources: Orientation takes best advantage of solar gain.
Passivhaus detailing eliminates cold-bridging, whilst also inhibiting candensation and mould
growth. A draft lcbby forms an air-lock to avoid losing heat when entering, further protected by
an entrance canopy. High performance windows complete the insulation envelope. Fresh air 1s
provided thraugh a Machanical Heat Recovery Ventilatiaon Unit, retaining heat from tha extracted
stale air.

Open plan spaces and reduced intarnal partitions make best use of materials and also provide a
spacious, light, living environment,

Mr & Mrs Kennedy, Propcsed Sweling Linkad o Hobtoy Bam _sing gomaculurs prne cios, Moose Page 1
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The construction dimensions take full advantage of standard sizes to reduce cutting and avoid
waste. Storey-and-a-half construction provides maximum accommadation betwaen minimum
slab and roaf areas.

The proposal, besides from the dwaliing, extends to the management of a hobby farm, which
will be informed by permaculture principles, for sustainable living. This will also be linked to the
continued work our clients do with One Step Bordars,

it is crucial to recognize the important work that will b made viabie on site, linked to the hobby
farms resources.

One Step Borders works with yosung people and families in the Scottish Borders to support
young people whao are expariencing emotional or mental health pressures and those who are
caring for scmeone with such challenges along with many mone issues. This sacial enterprise
has been providing crucial care to thosa in need.

The hobby farm will link into this suppeort by making an available space for struggling individuals
o relax within nature and interact on a health basis with the animals and gardens on site.
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Location on the Site:

The house has been sited on the site of the original gatehouse of Linthill estate. This historic
reference grounds the proposal in the history of the siie.

The siting is also parallel with the edge set by the adjacent road. The arientation takes
advantage of solar gain and views.

The entrance to the house is located to the rear elevation to provide shelter from the prevailing
wind.

Finishes:

To be in keeping the surrounding rural propertiss, the gables to this proposal are finished in
white render. Natural larch cladding front and rear complete the facade finishes.

The windows are high performance triple glazed timbar fo kesp out the cold and wind. There are

ne trickle vents to ensure there are no drafts.

Mr & Mrs Kennedy, Propossd qu[mgﬁl ke 1o Hobby Farm usiag permas. e orncipies, Mebose,
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The roof is to be metal standing seam, echoing the traditional metal roofing of nearby buiidings.

Summary:

This proposal for a house and hobby farm has great potential to create a special area of well-
managed land serving as an exemplar for how sustainable living can bea implemented and well
engrained into its location and community. Every aspect of this plot feeds and supports another,
all linking back to how the inhabitants work with the land. The work our client’s do with social
outreach will provide allow a space for this to develop within the plat aiding the further
community.

We believe this proposal provides an appropriately sited, designed, detailed and finished
dwelling that will be of its place and provide excellent, sustainable accommodatian for Mr & Mrs
Kennedy.

Mr & Mg Ke-redy, Prooosed Cweling Linksd 19 Hobby Fam usng permac.iure orinciplas. Maloss. Pgce 3
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Briefing Document

Premzct: Hobby Farm incorporating Permaculture design linked to One Step Borders
programme.

Ghonl; Mr & Mrs Kennedy

Astaranrs peroler 1427

[t 7 September 2018

Note: Parmactiiore  ar on-gomg learnmg and adapbaton 1o the natural wortd, Jerrsir
Straleqies implomented mav require chsenvation, 1evieny gl Corntinued Lo e
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2  Project Overview

This proposal is tor a new low energy dwelling located near Melrose as part of a sustainable
living proposal inked to the upkeep of a hobby Farm. The stratagy to achieve this is by the
design & construction of a low energy modern dwelling, located within a fand management area,
using permaculture techniques and principles.

The dwelling has been designed to fit within the rural setting. This hidles the extansive energy
modekng and site-specific optimization that has been carried out. We also hope to get as close
to zero carbon as possible setting this as an example of the high standard homes.

The site is on the site of the original gatehouse of Linthill estate close to the river Ale. Access to
the site is via an existing track lsading to the estate housse and buildings.

The plot is well defined by woodlana on the North-East and North-West sides and by the main
road on the South-West and access track along the South-East.

The proposal, besides from the dwelling, extends to the proposed management of a hobby farm
and improvement following the principles of permaculture, for sustainable living.

House Design:
The house has been designed as a fulure proof design with all the ground floor accommadation

suitable for aiteration into a fully accessibie living accommodation space.

The building uses sympathatic design and materials and it will be super- insulated, including high
performance, triple glazed doors and windows.

An extremely high level of air tightness is aimed for. A heat recovery ventilation system will be
installed. The house will have coppicing rights to the adjacent woodland, which will provide
heating and potentially, additional energy for the proposal,

Heat Load = 4.5kW:
Preliminary energy modeling indicates that the design could have a heat load of just 4.5kW. This -

ansures the coppice will be able to meet the requirernents for heating desmand.

Zero Carbon:

Further to this the house will aim to be as close to zero carbon as possible. All of the heating will
be produced on site via resources such as the coppiced woodland and solar panels. Energy
production is to be further investigated for on site capabilities.

Working tha Land:

The proposed hobby farm will provide for the occupants large amounts of frult, vegetables and
other animal products dependent of availability. Chickens will be part of the managernent pian,
as they will provide eggs, meat and ground maintenance with the use of a chicken tractor.
Ponies will also be kept on site and will continue to be used for sacial enterprise aiding the
welfare of children and those struggling with mental health and wellbsing difficulties.

Materigis:
In keeping with the sustainable living, a simple palette of materials is proposed. Walls wil be

finished in render to the gables, with imber cladding to the North & South elevations. The roof
proposal is for profile metal shaet to be in keeping with the rural context. This matertal has a
high-recycled content and is fully recyclable at the end of its life. Windows require to be high
performancs triple glazed for energy efficisncy and internal comfort,

{mages are indicatve of material palate.)

Mr & Mg Kennedy, Proposed Dwell < Unsed to —ebty Sarm LWy pen-lacullurs - es, Melross Fage 2
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3 Permacufture Principles

“Permaculture is about creating sustainable human habitats by following natural patterns.” It
denves its name from "PERMAnent agriCULTURE"

In this case we are designing a full plot. which can continuously, all vear round provide for the
nhabitants, reducing the refiance on external factors. The majority of the inhabitant’s
requirements for food shall be provided for. The surplus product can be used to support other
avenues within the plot such as rare braed animals, chickens and sale of produce to local
oullsts. There are polential local outlets such as:

Malrose(8.8m) - The Fruit Shop, Country Kitchen Deli, various supermarkents and café’s.
Selkirk (6.4m) - Down to Earth Foods LTD, various supermarkents and café’s.

Lilllesleaf (0.8m) and Midiem (1.7m) - hold potential for the creation of local outlets /
markets.

One way of seeing permaculture is as a DESIGN SYSTEM, of looking at how elerments are
placed in ralation to each other in order to maximize their afficiency in creating a self-sustaining,
low input/high output, non exploiting whole,

This i$ ot anly keneficial for inhabitants but ensures a balanced ecosystem where svery animal,
insect and plant can bensfit from each other within a loop cvcle.

This will also involve fully understanding the dissdvantages and benefits of each aspect of the
garden and finding systems to work in place of energy intensive continual maintenance.

4 Local Trade and Support

Supporting the local community and industry wherever possible is important for the integration
of the design.

The decision to use Structural Insulated Panels (SIPs) construction was thoroughly thoughit
through. Using local knowledge and skill is an important consideration within permacutture
principles and linking this to all aspacts of this project is dasirable.

Looking at the construction industry and local trades within the area, JML Contracts based in
Auchterarder, Perthshire offer the perfect mix of locality, energy efficient construction and
sustainable materials. SIPs are manufactured and processed undar factory controlled conditions
and can be fabricated to minimize waste for even complex designs.

The polyurethana (PUR) core of insutation in Structural Insulated Panels is CFC/HCFC-free with
zerg Ozone Depletion Potential and has a low Global Warming Potential (GWP). The outer skins
of SIPs panals are manufactured from Orentated Sirand Board {OSB). This is made from young
fast growing lreas, which are deliberately grown in plantations accredited by the Forest
Stewardship Council (FSC). Young trees produce oxygen and remaove mora carbon dioxide from
our atrosphere than mature trees and are ranewabla, recyclable, bicdegradable and non-toxic.
Unparzllsled thermal efficiency combined with high build-speed and low site wastage makes
SIPs a very cost effective, and sustainable way of achieving up ta passive house standards.

5 Zone and design Strategy

The plot has besn divided into zones for arganizing the use and requirements of each. Zones
closer 1o the house will be those which reguire frequent upkeep and cbservation while thase
further will be less intensive and frequented less,

M & Mg Kennedy, 2rposen Dwell= Unecd i¢ FC 00y Fam Lang aearacullurs piv o es. Memose Faga 3
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Zone 0: The house itself and immediate extarior, The principles that can be observed here have
more to do with congervation of heating, energy and water, As we have proposed a highly
insulated and airtight design with an estimated heat load of just 4.5kW, It can be seen that a lot
can be designed into the fabric itself. The decision ta look into the use of a wood gasifier to
supply energy and hot water for the property means that the coppiced woodiand can support
the house and its inhabitant's energy needs. However If this Is not opted for the dwelling will stil
be supported with solar panets on the south reof elevation, reducing the reliance of power from
the grid connection, along with all of the space heating supplied by the coppiced woodland via a
woad buning stove, further creating a fully sustaining plot, finked to the surrounding land.

Grey water harvesting will feed into a filtration system along with, rain water collection from the
roof will be used for plant watering, there will be little input needed from the mains connaction for

garden maintenance.

Zone1: This zone surrounds the house and will predominantly be planted with herbs and other
short growing plants and flowers. Crops such as strawberry or raspberry’s can be grown within
this area. If a greenhouse is desired it is best suited to being close to the house for maintenancs,

attention to the sutrounding context is important for the placement of a greenhouse as it will
require good sunlight.

ZoneZ2: Perennial plants will typically be planted here and i interested would be an ideal spot for
placing bee hives, a Polly-tunnel and large compost bins as it is within a central spot with good
access to both zone 1, 2 and 3, Current bushes and orchard frees are ideal 10 be planted here,
These will be planted with companion piants, which will help the sail to be maintained yearly and
recluce the potential of soil degradation. It is a goed idea to include the seven layers of planting:
Canopy: large fruit & nut trees

Low tree layer: dwarf fruit trees
Shrub layer: currents & berry bushes
Herbaceous: comfrey, beets, herbs
RBhizosphere: root vegetables

Ground cover: strawberry's etc

Vertical layer: climbers & vines

{Modified from: Quercusrabur el ine English language Wikipedia, CC BY-S4 3.0,

LR eun =RgES 34T
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Crop beds will also be placed here for longer growing fruit and vegetables. A 3-year crop cycle
will be implemented for this area, which will be based on a three-plot rotation. it is suggested to
split the site into 8 plots keeping two asides for specialist planting and have two groups of thres.
The first year Plot 1- Brassicas, Plot 2- Legumes and salad crops and Plot 3- Root vegetables.
Mulching will be the main care and maintsnance proposed.

Zons3: Main crops will be planted here. As the area provided will bs more than enough to
produce crops for the inhabitants. The surplus can be used for trade purposes. This area will be
diverse with a variety of grains, fruit or vegetables again planted with companion piants to aid the
mamtenance of scil year on year.

Mr & Mrg <en~eay, Fropogae Cweling Sinked 1o Hobby Farm usicg permac..iture rinciplzs Matoss, 2Eoc 4
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Zaoned4: This area is to be very low maintenance. It includes a large grazing area for ponies,
which are to be used in conjunction with a social enterprise for the care and welfare of those
struggling with wellbeing and mental heaith difficulties. Thase animals have already worked with
One Step Borders within this capacity, and this proposal will allow the continued and potential
expansion of this resource for the wider community.

The Kennedy's are currently involved with Ong Step Borders. One Step Borders seek to work
with young people and families in the Scottish Borders to support young people who are
experiencing amotional or mental health pressures and those who are caring for someone with
such challenges along with many more issues. This social enterprise has bean providing crucial
care to those in nead.

A section of the woodland will be used for sustainable coppicing to provide the house with all of
the energy and heat requiremant’s, further ingraining the connection with house and placs,
along with offering management of the woodland.

It is worth noting that this woodland is close to reaching maturity and is ready for coppicing from
this area will provide ample rescurges.

Zoneh5: This area is not to hava any human intervention, i is Lo be left to nature and enjoyed and
appreciated for such. Matural ecosystems will be set up and it will encourage animals to inhabit
the area and nurture connections between nature the garden and house. Mushrooms may be
able to grow withiny this area, which can ba foragad for.

This area has been set up to suround the site ensuring that the well-defined edge is maintained
even after coppicing and more importantly that existing wildlife have a safe area to flourish.

{Architece, 2017)

Swectors: Considering the energy's (wind, water, sun, shade, atc.) that flow through the site can
drastically affect the way we use the land. Wind barrlers are naturally sited around the site and
no hard walls have been used to sepsrate areas as these could lead to frost pockets forming.
The house benefits from tha southeast orientation for solar heat gain. The access track provides
ease of access and movement of supplies for the animals. This is also directly next to the

M & Mns Kennedy, Progased Dwolicg Linged o Hebty =arn usng permacaitare prnciples, Mertse, =85
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grazing area and unmanaged area. Monitoring the site over the first year will give a good basis
for how to carry forward any design revisions, which have been noted due to specific monthly
enargy factors,

6 Drainage Design

The standard drainage test is to dig a square hole one spade deep, fill it with water and note the
time to drain away. In a dry period this should rot be longer than 1 hour. There is a problem if it
takas any longer. Fill the hole a second time to get a more accurate account of soil drainage. On
a site basis, a drainage system of pipes below the growing strata can be insertad on an oblique
grid or herringbons grid draining to the lowest point. For clay soils the herringbone grid should
have a maximurm spacing of 4m with up to 8m spacing for other soils. Be careful that any water
problerns are not transferred to the neighbouring land. It may be advisable to consult SEPA*
about the final run-off/outflow. (Minister's Forward 2013)

A scll investigation should still be carried out 1o fully assess soil condition and inform the best
drainage practice.

T Access

The site paths are 1m wide with a material that will afiow the use of wheslbarrows and such
allowing access to all areas of the site. The paths should be arranged to for minimum
interference with the site. These paths will have auxiliary routes to allow access into specific
grawing areas throughout the site, these paths will be less defined and more on a desire line
basis.

It may be desirable to have some paths covered with arched irellis, which vine plants can grow.
This aliows an otherwise unplanted area to support growth, while aiso adding a shaded and dry
area within the garden.

There is a vehicle road right up to the house and one that follows the site's long edge. This route
allows for easy harvest and transport of produca from the main growing area.

i B Mrs <enrcly, Prapasce Dws a9 Lrkod o Holsby Fanr wsmy penmscullore: pnoioles. Meloss, Paze B
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8 Planting Strategy

Within each zone different planting techniques can be implementead. intermittent planting can
save whole areas of crop from being het all at once by any specific disease or invasive bugs or
insects.

Issues that do arise can be dealt with implementing a new system to maintain balance rather
than more invasive pesticides and chemicals.

Harb splrals- allows for a variety of micro conditions suitable for a variety of species.

Raised beds with mulching and subsequent no-dig planting- can aid the growth and
health of the plants and soll.

Keyhole beds- maximizes the edge condition to the planting area providing easy access to all
plants while minimizing the cempaction of the usable soil, creates a good habitat.

Agroforestry- where fruit trees are planted, companion agricultural and horticultural crops to
create a divers mixture of planting that aid and maintain each other,

Swales- challow ditches that collact water, usually dug out along a contour to sink water.
Hydrates the soil and prevents water running downhill and eroding the landscape.

Berms- raised plota that prevent runoff. Designed along with swales the two can direct water to
plant beds. This consarves water and prevents soil erosion.

Tarraces- layered steps into the sloping hillside to pravent water running downhill, gives a flat
areg for sasy access and planting.

Composting- Hot composting can be used. Typically this is done with three boxes one for
new material, one with material composting and the last with usable compost. While the
materials are composting it radiates heat this can be utilized for other uses such as heating
spaces or aiding the growth of seediings.

Mr & Mg Keredy, Progosed Dweting Linked 13 Hoohy T3m us ng pemisculiuee odneplas Melmnse. Paoa T
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9 Year Round Food

As being completely self-sustaining is a desire, it is important to ensure the garden is providing
crops all year round with surpluses that can be used as an income stream to pay for
maintenance. Within the UK we have four seasens and as such requires careful consideration of
when we plant what and how we can benefit from that yield for the short and long term.

Example plots:
“A single person could just about manage with half an acre of rich land"(A & G Bridgewater pt1)
“Two pecple in this day and age would need more like two acres"(A & G Bridgewater p11)

“Wa could quite comfortably provide for aurseives and our family on 15 acres of reasonable
ground. Soma pecple manage very well with a Iot less.” Dot & Tim North wales, {Tott, 2015)

"Five acres of medium to good land in a temperate climate, and the knowledgs, you could grow
all the food necessary for a large family." (Seymour, 2009

“Five acres of good well-drained land, you could support a family of, say six people and have
occasional surpluses to seli” (Seymaur, 2009

From thesa examples is can be seen that the land available hera will be far more than what is
raquired to feed a family of thres. This means that there should be a surplus that can ba sold or
putting back into the garden via livestock or composting.

This table is not exhaustive and only provides examples of potential plants and seeds that can
be used each month, dependent on location, soil and climatic conditions.

Cabbage, savoy,
groccol. brussels
sprouts, kaie, leeks,
salsify, spinach,
lettuce, celeriag,
(beets. camrols, oniors,
parsnips, poatoes,
snsllots, swedes,
omatoes, gariic.
soples, pears)
Cabbege, savay,
broceoy, brussels
sprouts, kale, lesks,
salsify, spinach,
lettuce. celeriac,
rhubarb. (peets,
CEITDis, Onions,
parsnips, potatees,
shallots, sweces,
forratoes, garic,
apples, quinoa)
Brocoot, caboage.
kale, saisify,
chickwesd, (Beets,

Bare rooted fruit trees,
oushes, gatlic.

. Broad Beans

Eare rooted frult trees,
bushes, garic.

Pappers, Cabbage,
weks, broad bears.

Bare rooteq fruit trees,
bushes, oniors &
potatoes.

Cabbage, tormaices,
leeks, carrats, isttuce,

peppers, pears,

cniong, tumips, bread
beans, spinach,
celeriac, salads

garsnips, gartlic,
notatoss, fomatoss,
turnips, apples)

Ir & s Ker-ey, Proposad Dwelling Jnked 2o Hobioy Ferm us ng pennaz.iure orinciples, Melrcss.
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Camots, brassicas,
leeks, radishes, peas.
beans, spinach bests
lettuge, parsnips,
svedes. squash,
corveties, salads.

Beets, brassicas,
lettucs, runner beans,
salacs, sweetcomn,
spinach, souash,
tumips, quinoa.
Beets, brassicas.
salads, spinach, peas
umips

Bests, brassicas,
carrots, Swedas,
spinach, lettuce

Brassicas, spring
onans. spinach.

Brassicrs, beets,
lsttuce, salaos.

Broad bears, salads.

Onilons, potatoss,
perenrial hews &
vegetabiss,

Sguashes. sweetcom,
perennial herbs &
vegetables,

Lesxs, tomatces,
swestcom, ranner
beans, squash,
pappers, perannial
herbs & vegetables.

Runner beans,
sweslcomn. squashes,
leeks, perennial herbs
& vagetables.

Cabbages, perennia:
herbs & vegetatles.

Cabbages, perennial
herbs & vegetables.

Bare rooed frut trees,

bushes, garlic, onions.

Broccol, canbage.
leeks, spring oniorss,
spinach, mukarb,
salsify. herbs, nettas,
{ests, oniors,
tomatoes, garlic,
quinoa, potatoes)
Broceol, cabbage,
letiuss, spinach,
nettizg, sprng onions,
(onicns, garic,
rotatoes, tamatoes)
Broad beaans, carrcts,
caulifowar, caobags
iethuce, onionsg,
potatces, peas, radish.
spinach, tumips,
gcossberres, rhubarb,
strawberries, neilles,
harbs. edble flovwers,
{quinoa, tamatoes)
Beans, beets, carots,
lettuce, cabbages.
lettuce, paas, onicns,
potatoes, spinach,
gariic, ragishes,
goasetemes, cherries,
plums, blackeurrants,
harbs, ffomatoes)
Beans, bests, carrots,
lettuce, cabbages,
lsttuce, psas. onions,
potatoes, spinach,
garhc, radishes,
gguashes marnows,
goosebemss,
1asphetries,
blackeurants,
vegetables & heros,
{guiroa, tomatoes)
Beans, cabbage,
beets, carrots,
caulflower, lethuce,
sguashes, marmows,
onians, potatoes,
ceppers, peas,
spinach, tomatoes,
plums, apples,
blackibemes, peaches,
vegstables and herbs,
quinoa, {garic)
Barner beens,
cabbage, 'seks, bests,
letiuce, squashes,
onions, poiatces,
spinach, tomatoes,
pears, apples,

Mr & Vs Kennedly, Procosed Duwaling Linked 1€ Haaoy Famr using o2racuturg pansmics, Mealose
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Broad beans.
Dregy Broac teans
(Burnatt, 20186)
Companion Planting Chart

Bare rootad fruit treas,

bushes, garhc.

Bare rocted fruit trees,

buishes

blackbarres, (quinca)
Bests, broccol,
cabbage, carrots,
legks, onions,
polatoes, parsnios,
spinach, eppies,
pesars, (quinoa, gatlic,
fomatoss)

Brozco:, cabbage,
sarrots, celetiac, aeks,
ale, onions, potatoes,
narsn ps, salsify,
awede, tumig, sarsnip,
ibeets. garlic
tomatoes)

T'1e folicwing is a guideline for companion planting vegestables. Keep in mind that companion
planting is not the same for svenvane, everywhere; twill require expedmartation to fine wat works

best in your ares.

Basi, Coriander, Dill,
Persley, Camots, Tomatoes,
Marigoias

Beets, Srassicas, Ga~ot,
Cabbage, Cauifiower,
Cucumber, Celery, Chards,
Con, Eggplant, Peas.
Potatoes

Brassicas {ie. broccoli,
Brussels sprouts, cabbage
cauiftower, collard greans,
kahlrabi, turnip), Khotrabi.
Carlic Lattuce, Onion,
Sage

' Bast. Bush Bears,

Chamomile. Cucunber, Lill,
Cailic, Lettuce Marignid,
Mint, Cnion, Poigto, Redisr,
Acsemary, Sage, Thyme,
Tomato

Dill, Potato, Thyme

Beets, Busk Seansg, Og
Charmomile, Dill, Mint,
Onion, Potato, Oreganc.
Aonsamary, Sage

Beens [Bush ang Pole},
Giarfic, Lettuce, Cniop,
Parsley, Pzas, Rosemary,
Tamato

Baang, Calery, Oregars
Pesg, "omalo

Garlic, Polatoes,

Onions

Alliums [chives,
garic, ‘seks,
onions), Peppars,
Tomatoes For Broad
SBeans: Fenne:

Fole and surar
Beans

Grapes, Mustarg,
Cregaro,
Strawoerry, Tomatc

Strawberry, Tomato

Beans (Pca end
Runner), Mustards,
Peopers,
Strawbery, Tamato

ik, Parsnip

Stravhertiag

Margoids, Parsley, Tomato
orotest frorn asparagus
vegtles

Com is a netural trelis, and
provides shatter for beans
Beans orovide arrogen o
s0il.

The beane and beets
compete for grovetk.
Composlad best leaves
add magnesium 1o soil
wher mixed.

Rosemary repels cabbage
fiy. Dil' att-acts wasps for
past confre.

Cealery, anion and hoerbs
keep pess away
Yeserary repels cabbage
fiy.

Heans provide nitrogen in
ok, which canrots rasd.
Cnion, parsley ard
rosemary epel the carrot fiy
Bagne orovide the sclt with
nitrogen. wh ch cau iflower
neecls

Mr & Mrs Kannedy, Zreposedd Owsiling Linsed o Jebby -arn Lsing permaculture proapies, Melmsse,
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-

Bush Beans, Cabbaga, Uil

- l.eeks, Marjoram, Tomatoss

Eas, Camcts, Mangold,
Farsley, Parsnip.
Strawneries, Tomate
Beans, Cucumbers,
Manoram, Parsnip, Peas,
Paotatees, Pumpkin,
Squash. Zucchini

Beargs Cetary, Com. Cill
Lettuce. Peas, Radish

Cabbage, Com,
Cucumbers, Difl, Fennel,
Lettuce, Onens

Beans, Marcram, Fepper
Someto
Beets, Lettuce, Onions

Carots, Celery, Letluce,
Onions

Baans, Beets, Carrots,
Com. Mangolc, Onions,
Peas, Radish, Strawberries
Brassicas (orocooli, etc),
Cucuriits [cucumber, atc),
Pepoers, Tomato, and most
other plarts

Beas, Cabbage, Camots,
Lettuce, Marjorar-,
Rosemary, Savory,

- Strawberry, Tomato
Asparagus, Beans, Radisn

Rosemary, Tomato

Beans, Cabbage, Caro's,
Celery, Com, Cucumber,
Lettuce, Marjcram, Parsmp,
Potaio, Sage

Baane, Cabbage, Com,
Eggrlant, Horsaracish,
Matjoram, Parsnip

Beans, Comn, Radish
Cabbage, Com, Cucumbar
Eggplant Lettuce,
Marioram, “arsnip

Beans, Cabbege, Carrcts,
Pens, Rosematy,

. Suawbeires

Beans. Letluce, Peas,
Strawwbeames

Farsnip, Potato

Beans

Tomato

Potatn, Sage.
atrong aromativa
“erbs, Tomaic
Cilantro, Tomatg

Sirawbenles, Pola
Beans, Tomato
Bearns, Peas

Parstey

Bzens, Peas

| ettuce

Aliums (Cnives,
Gadic, Onlon,
Shalots)

Celary, Cucumber,
Pumpkin,
Rosemary,
Strawberries,
Tomatc

Fotato

Tomaio worm ard com
sarworT fike both plants
Beans and peas supply
nitrogen.

Cucurrbars grow cooy
arcJnd ootatoes and sage.

Crosg-polinates with
cilaniro, ruining both. One
only a few plents that grows
well with Fennzl.

Lettuce repels earth fies.

Companion attnutes are
tne same as gariic, onion,
shives{aliums).

Mintz repel siugs (which
feed on iettuce).

tis saic that you can plart
Margolds threughoud the
garden, as They repel
ingects anc ront-aftackirg
nemnatodss (worm-like
onganisms).

Repels aphids, the carrot
fiy. and other pesis.

Diraws ingects away from
tematoas

Cucumber, :omato and
raspberry atfract harmiu
pasis o potatoss.
Horseradish increases
disgase resismance.
Radish is oiten used as &
frac ¢rop against some
bectles flea & cacumbe:),
Repels cabbage fly, some
bean paragsites,

MNatural shede is provided
by bears anc p=es, tor

Vir & Mis Kennedy, Froposcd Dwealbrg Uneaed 1 <iobky Sam uSING EENRouluns praccls, Meloze
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spirach
Frai trees, strawberries = Simvlar companion iraits {o
E—— oumpkin
1. Borage, Bush Baans, Breoco, Cabbages  Tra harb, Borage, is kely
Caraway ke strorgest cornpanion
ST L Allums, Asparagus, Basi, Brassicas, Beets, Growing basll abodt 10
Borage, Broccoli, Carrots, Com, Dill, Fenral. inches from tomatoes
Cavif ower, Celery, Peas, Potaloes., increages lhe viglo of the
Mangold. Pepcers Hosamary tomato plants,
Paas

VegetableGardeninglLife, 2015

10 Crop Requirements

Human Energy Requirements and growing capacity from the garden.

Tha number of calories a person needs per day is specific to the individual, Height, weight,
gender, age and acfivity level all affect your requirement. Three main factors are required to
calculals how may calories your body neads par day.

1. Basal metabolic rate (BMR) this is the armount of energy your body requires to function
at rest.

2. Physical activity that takes into account your daily activates, and nputs such as weight,
height aetc.

3. The thermic effect of food is also considered which is the energy required to breakdown
the food you eat.

For the purpose of this exercise we wil average the amount of calories required by the family of
three to the basic NHS recommendation of 2500keal for men and 2000kcal for wormen. (Cholces,
2016)

Taking these figures for the year a single person would require:
Kcal total per year per person

Male (250 x 365 = 912,500 kcal)

Female {2000 x 365 = 730,000 Kcal)

On average 146kg of lruit and veg of food is required per year per person. (Huge, 2017) Taking 2
kg of produce per square meter (How many m2 you need to cultivale in order Ic be seli-sustainabie? 2017) for
ane person would require an estimate of around 73m?2 of garden space. This is based on a
supplemented dist with nuts and meat, which should be considered.

This is all dependent on ¢rop, vield and individual species ete,

The list below dernonstrates one account of how many plants a family may require for a years
warth of food. This is subjective as to what you may prefer to eat but can be used as a starting
point far planting quantities.

Asparagus: about 10-15 plants per person

Beans (Bush): about 15 plants pe- person

Beans (Pole): 2-4 pg'as of baans per parson

Beets: apout 36 plants per person.

Broceoli: 3-5 plants per parson

Cabbage: 2-2 plants cer person

Carrots: anout 100 seads per nemor [1/4 07 worlld ba plenty for a famiy of s
Cauiiflower: 2-3 plants ser parson

Collards: abou: & pants par person

Corn: start out with 1/2 4. szecs for tha farily and adjust as neadec

Mr & Mrs Kannasy, Fropogan Dwsling  inked i iobby Fam ugsg pamas: e cenninlzs. Maoss, Tame 12




ARCHIT

SUSTAIMASLE DESIGM & LOW ENERGY BUTLDING SPECIALISTS

el 1427
7 Sgplerber 2018

Cucumbers: 3-€ sarts per famly
Eggplant: 3 6 pla-s per famity

Lettuce: 4-5 o ants per person

Okra: 3-4 plarvs per parson

Onions: 12-15 plants per person

Parsnips: 12-15 plants pe- perscn

Peas; abour 120 plants oer parson
Peppers: 3-5 plants per person

Spinach: about 15 plants per person
Squash (including Zucchinl): aoout 10 per famity
Sweet Potatoes: about 75 plants per family
Tomatoes: abou: 20 piants per family
Turnips: about 1/4 b seeds per family

The Table beiow gives an average of how many kg of produce can be obtained from a hectare
of land. This Is one account and in practice a variety of factors may affect the outputs however it
can be used as a broad astimate of what ta expect.

Wheat 8,000 kg/ha
Barley 7,000 kg/ha
Potatoes 45,000 kg/ha
Beet 70,000 kg/ha accounting tor approximately 11,0C0kf of sugar
Onion ; 48,000 kg/ha
Winter Hape 5,000 kg/ha
Peas 4,000 kg/ha
Beans 3,000 kg/ha
Carrots 40,000 kgtha
| Tomatoes 5,000 ka/ha
Chicory 350,000 kg/ha
Leek 30.000 kg/ha
Brussels Sprouts | 20,000 kg/ha
Broccoli 8,000 kg/ha
Courgette 3.000 kg/ha
Cabbage 30,000 kg/ha
Flax 6,600 kg/ha of straw and 900 kg grain/ha
Apples 40,000 kg/ha {13yrs, from 5" yr)
Pears 25,000 kg/ha (35yrs, from the 7" yr)

N & tre <en-euy, Noposec Cws ng Linkad 10 |ohby Mamn usi~g pemasaiies oincipies, Meigss.
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11 Livestock

Rare bread animals will be a beneficial addition to the plot. Looking at the input end outputs of
keeping such animais halps to avaluate their success within a plot,

Inputs: Time/care, food, water,
medicine/vaccines, space, other varants
dependent on animal.

QOutputs: Manure, plot maintenance/grassing,
past control, food, offspring, income, enjoyment,
and other variants dependent on animal,

With livestock the possibility of hot compaosting is
very viable. This can afd many other activities
within the garden as the compost radiates heat.
Seed maturing, heating other areas such as a shed
or greenhouse is achievable.

Difterent animals will require different amounts of
space. Within the plan we have set aside ---m?2
roughly for grazing and housing of animals. It
would be advantageous to defiantly keep some
chickens (gix hens is recommended to get started)
and one cock if you would like to bead chicks.

Chicken Space- Bmz2 roughty I'.Fmdu:n l. Ichnvlour

E t. Eaaih tehing. F
fﬂ::ﬂ'ul‘nlr:.':lﬂ“.;l?ln;cm eh nu oraging.

Ducks- 20m2 per bird: Wil require a lake or pond.
Geese- 20m2 per bird

Birds will generally be let out over areas of the
garden and moved fraquantly within a bounded
ared o in a chicken tractor.

Chicken tractors are popularly used as they keep
the chickens caged and safe in a designated area
while allowing them freedom to move from house
to exterior space. Top right 15 an example of a

. . - » - ) S e =
simple small chicken tractor. Products & Sehayiour;
;rg:vsrlalc'nl Maal, Iool_h_ld. =g ere, Stifiag, Methans. Co2.

Costs associsted with animals such as Horses and
Ponies.

Feed cost (E260 - £620).

Hay/Straw £1040 - £1560

Other supplements can vary i price,

Vets fees £70

Insurance £240 - £480

Dantist £50 - £70

Wortning £40 - E105

Extras £1000
Annual price basls (td, AL

Mr & Mirs Kennedy P-oposed NDwelling §in<ad to 1 inbiny Mamn . sing pamacdiurs pnec pes, Meioee Paga 14
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Our Clients have three Poniss currantly, which will be required to relocate to the site. The breeds
of ponies are Welsh, Connemara and Paloming. These animals have extensive experience
working with social care patients and have a proven record for aiding the wellbeing of patients
who are given the benefit of thelr company. This is an essential part of our client’s business and
will seamlessly integrate into the hobby farm.

Cows, pigs or goats are other viable animals for supporting the plot: for future development.
Products from these animals wil support the family and farm. There are possibilitios of selling the
progducts from the animals for added income.

Products like goats cheese could bea sold to local product manufacturers setting up a micro
business and promoting focal produce ste.

12 Linked social ¢care - One step Borders

it is crucial to recognize the important wark that will be made viable on sits, linked 10 the hobby
farms resources.

One Step Borders works with young pecple and families in the Scottish Borders to support
young people who are experiencing emotional or mental health pressures and those who are
caring for someone with such challenges along with many more issues. This social enterptise
has been providing crucial care to those in need.

The hobby farm will link into this support by making an available space for struggling individuals
to ralax within nature and interact on a health basis with the animals and gardens on site.

It has been specifically beneficial for childran with additional support needs (ASN) who have
been able to feel the benefit of compassion and care from and to these such animals, Teaching
them core skills with coping and dealing with the stresses and difficulties of everyday life.
Unfortunately this is a rare opportunity for children within Scotland to be able to interact with
animals who sncourage a caring nature such as ponies. We believe this service should be
commended for the work being done and should set a precedent for further study and potential
development.

Mr & Wrs Kennedy, Pmonsed Dwellng Unked ic | oooy Fam Lsing fearacuiturs pri-c oes, Meloss Pag: 18
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13 Energy Usage and production

Energy Calculations Draft,

Energy Performance Evaluation P rel i m i n ary

1271 Laver, Auchterarder

Key Values
General Project Data Heat Transfer Coefficients L value IWin=K]
Project Marme Laver Aucherarde: Banfting Snell Averaygs 0.32
Oaty Locatnk Audlerarder Flgors, 0.15-0.15
Latizude 5829 N External 013-1.71
Longiude 387 W Underground -
Altitade: 121180 m QOpenings 8.7¢-1.33
Cimale Data Seurce” Struscht server
Cvaluation Daie: 9 Fab 2017 1742.51 Specific Annual Valtes
Nat Haatmg Fhergy 4209 WWhima
Building Geometry Data et Cooling Ensrgy a.00 hWhim’s
Grass Floor Arsa. 261.8 ¥ Total Net Eiwryy. 42.39 kWnfm's
Traated Froor Arenr R13.3 v Enargy Consumgior: 49.39 kwimfe
External Envelope Are: 390.4 nr Fuel Zonsumption 49.56 kWa,m*a
Metpdated Vol ame 538.79 mi Primary Energy’ 66.36 kWnim®a
Grazing Retio 9 % Fuel Cost: - GB”im*a
CC. Emr ssion. 1.20 kg'm®a
Building Shell Performanca Data
Infilration at 50Pa 0.09 ACH Degrae Days
Haatng (HY) 4020.46
Coolrwy {(CODy 395.67
Project Energy Balance
B Suppiied Energy par Month uighting and Equipment
ppi gy par - . Ere e
L b Human Heat Gain
BZ52 2 KWviva
N Sesvice Hot-'Watar |-eating
2000 . B427 1 kiuhia
S0 ar Gan
- 4500 77107 kwhia
Heaiing
————— — L n ] F2a15 & KWhia
Jan. Tab Ma~. Apr May Jur. il Aug Sep Gd Ngw. nar. {0
i 0 Trensrissian
= 13432 § b
l_ . — == —t 1000 Infiltration
| | = h_ N2 wivhua
~— o Wentidation
o II_\] ’—E‘_;| <0 O 120389 kWha
= Sawage
=
= - !— . -—‘ 3000 w424 1 wWhia
Ernined Enargy par Month

Thermal Blocks

Thermal Block o Zones | Operation Profile Grass Floor Area | Volume |

Assignad e _ m

§ 001 GF Thimal Block ¥ Residerfial : 1374 : 31751

Il 00z FF Thermat Block s Rasidential 1087 1BR A7

| 003 GF Cold Thernal B.ack a Residantal 124 3348

{| 004 FF Cold Thermal Birck 1 Rusior tivl T2 ] 1.12

Total: 16 261.8 538.79
vy

Mr & b's Kornody, Progssed Sweling sinkec 19 Houby Fam wabiy oaTracuflure rin pies, Merea. Fage 16
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E Perfi Evaluati " '
e Preliminary

0061 GF Thermal Block - Key Values

Geomatry Data Heat Transfer Coelficients L vaius [Wan<]
Gross Floor Area 1374 e F oors: 0.15-0.158
Treated Floor Area: 115.5 m External 6.13-0.21
Building Shell Area 181.6 m? Underground-
Verlilated Voluma' M5 m? Openings 0.88 -1.33
Glazing Ratio 14 ki

Annual Supplies
Internal Temperaiure Heating: 9256.56 KWh
Min. ¢22.00 Fab. 25) 20.00 © Cooing 0.00 kW
Arrual Mean 21.57 “G
Max {18.00 cul. 17). 3233 C Peak Loacis

Heating {23:00 Dec. 211 4.14 KW
Unmel Load Haurs Coaling (91 00 Jan Ot 0.00 kv
“leating 0 hrsa
Couling. 138 hrsia

002 £F Thermal Block - Key Values

Geometry Data Heat Transfer Coefficients U vane K
Gross Ficor Area 108.7 m? Flaory: .
Treaine Floor droa. 88,7 o External’ 0.13-1.74
Bui ding Shell Area: 131.0 m? Undergrounc:
ventilateq Velume 186.67 m Caanings: 1.10-133
Glazing Ratio: § g

Annug) Supplies
Intemal Temperature Healing: 0.00 EWh
Min. {24:00 Dez. 29} $1.82 C Caoofing- 0.00 kWL
Annual Mean 22.87 “
Max. (19:00 Jul 15} 46.59 G Peak Loads

Heating /01:00 Jan. ¢1) p.og kW
Unmet Load Hours Cogiing (61:00 Jar 2y 0.00 W
tieating 3503 hresla
Coaling: 1917 bre/a

004 FF Cold Therma!l Block - Key Valuel

Geometry Data Heat Transfer Coefficiants U value [Wim?K]
Gross Floor Area. 1.2 m" Floors:
Trealed = aor Araa 0.8 [: Extarnai: 0.13-0.14
Building Snell Area- 19 m? Underground: -
Ventaated Volume 112 m Open:ngs: «
Glazing Relio: 0 %

Annuat Supplies
Intarnal Temparature Heating 0.00 h
Min 11 00 Doz 22} 12.46 C Cooling. .00 KWh
Aqnusl Mear: 23.36 c
Maz. (23:30 Jul 093 41.22 *C Peak Loads

Heabng (0% 00 Jan 0 0.00 KW
Linmet Load Hours Coaling {100 Jur. 01) 6.00 WV
Heatirg 3438 hrsede
Cachng 218 hrsfa

M- & \rs Kannady  P-oposed Dwellng L ~kad “o Hobby Farm using permacuitun prncicles, Melizse, Page 17
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Energy Performance Evaluation

1271 Laver, Auchterarder

i Supplied Encrgy per Week

Preliminary

001 GF Thermal Bltock Energy Balancé

Ligntag and Squipmant
AB3.Y KWhra

Human Hea: Ga:n
4448 2 wiinda

Serwce kat Walen Feaing

3z 3e

B427 7 wWhéa
Solar Gain

4482 § wwWhn
Heatlng

D256 6 MWV

49 24

TransmIss:0n
8541 3 KAy
Irfiifration
34 Khva
veutilation

ki ..5

I

- 250

E:

A

Emittad Energy per Week

=

-3¢0 12069.9 ¥'Whig
Sawage
HA2T ° kwhen

002 FF Thermal Block Energy Balancd

! Supplied Energy per Week
n N 233
=i |
L . Ial“"‘! I" n.:.!__ 150 Ligiting and Sguiprrent
i “ ' I Il = B ik
— ;‘,‘_“'::‘i'l ! lr e L Hursan Heat Gans
i "“In I"“ L 5o 3399 ¢ idina
il i s
L —etam13 1105 | " ‘ 33277 wivhta
1 4 38 12 16 20 24 2 a2 36 40 74 A8 .:2 ik"‘\ﬂ']
ot ‘ i i . T-anemissan
= BAAD 5 ulvt ta
. Infihzation
D1 «\Whiy

Emitted Energy per Week

Mr & M-8 Kennedy, Procinsed Jwiling 1inkad 2+ onsiy Fanm Lsing serracullur princoles, Marces.
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Energy Performance Evaluation P rel i mi nary

1271 Laver, Auchterarder

Energy Sources

Energy Cost CO, Emlssgion Re,,::;ue

Solas (Themat & PV
;) wvood
Seceday
B Elestricly
Bl
Apglicable

Energy Consumption by Sources

| Energy CO, Emission |
Jl Sourca Type Source Name Quantty . Prmary Cast
‘ KWnia . KW 38R/ kgia
Splzr Temal & Py~ a2 a2 MA a’
Henawahle . e =
_ 89 wiood _ o8%0 11672 [0 za7
Secondsry @8} Electricity 772 2317 e 11
Total 10763 14288 Mol Anplicable 259
Energy Quantity Primary Energy .

3

Quantity by Source:
Primary by Source:

KWhig|t 10753 14288

Y

M & W5 Kanredy, Prongsed Sweling Linkeo 1 Hobby Faar oz 1y pemscull e Lriniples, Meross.

Fage 18




ARCHIT —

SUSTAINABLE DESIGN & LOW ENERDY BUILDMNG SPECIALISTS 7 Septombar 26164

Energy Performance Evaluation P rel I m i nary

1271 Laver, Auchterarder

Energy Cost CO; Emission Energy Targets
'
. B iieating
B} service rot-Water Heating
B coolmg
Not : \..‘er-ui‘laﬁrm Fare
Appicabls g Lighting

Eguipmerd

Environmental lmpa;_i

, . -
Source Typa Source Hame i Primary Energy CO, emission
wWWhia ka's
N } Soiac {Thermal & PV) EH 0
e B vo 11878 247
Secuncary @B Eecricity £ i
Total: 14288 259

Co2 emissions from Coppice- reabsarbed allowing zero
carbon to ba achieved.

i
K
8

Mr & W-g e ~acy, Proposce Cwalling _inkad 1 Hobiby Farm us g pormas. ure procples. Meloss,
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Energy Performance Evaluation

1271 Laver. Auchterarder

Prelimi
Renowable Building System Summary

Tharmal bridging:

The design has ensured that thermal bridging is kept to a minimum o
Bnsure no energy is wasted from heat escaping and cold entering the
house. Our calculations highlight risk areas, so that the design can resolve
any possibility of unnecessary thermal bridges ensuring the building is as

efficient as possible.

This also allows us to evaluate whether tha wall build chosen is bast

suited to the chosen site and design. Doing this at an early stage helps us

to make more informed decisions ta ensure a building that is as

sustainable and energy efficient as possible.

Building System Anmia} Energy Generated Ranewabla Enargy Cost
k¥h cBp
% Photovoliaic Sysier 22 4.0
Biousl-sased Hesting 3899 on
Total | EED Renewabie Energy 9991 o o
Total: 8991 D

Mr & Mz Kennedy. Fropused Dwalli-¢ Lin<ed (o ~icbby ~arm osing pamacuiure principlee, Meircsa.
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A wood gassifier is a gasification unit which converts timber or charcoal into wood gas, a
syngas consisting of atmospheric nitrogen, carbon monoxide, hydrogen, lraces of methans, and
other gases, which - after cooling and fitering - can then be used to power an intemal
combustion engine or for other purposes.

Wood gasification is a very clean way to make biogas. The wood acts as a solar stare as woad
gas is a form of solar chemistry. It is the perfect complement to solar photovoltaic as you can
tap intc energy day or night and even during winter, leveling out the issues with peak time
energy from solar.

The Gassifier can be used intermittentiy with the provision of solar panels to ease usage and
materials for the gassifier.

Recommended batches run for 2-6 hours dependent on feedstock capacity for the wood. Use
in the maming, solar during the day and a fill at night is easy and cost efficient.

Power output: 3-20 kilowatts / bris a realistic output. Each kilowatt-hour requires about 2.5
paunds of dry wood {dspendent on machine used).
A 10-kilowatt generator is usually preferred as it is a good blend of power and efficlency.

Below are some examples of gasification units available (sthers are available, as many
gasification units are home mads kits, this means they vary on specific technical detsils)

L.E.A.F GENERATOR
Here is a simple unit that 15 cost effective. It can be used to run a TKW generator.

Tkw
Down Draft Gasifier
Battery charging, household uses,
ances
wood blocks/chips
s, 20 144

Mr 8 Mrs Kennedy, ~roposad Dwellicg Lin<ed to Hebby Tar - sing pemac i gs poncipks, Vielnse. Pags 22




ARCHIT _—

SUSTAIHABLE DESIGN & LOW ENEAGT BUILDING SPECIALISTS 7 Septamber PNE

ALL POWER LABS

Siza: 20 kW

Type: Down Draft Gasifier

Uses: Heat and power, can be used to charge batteries, run a
house or shop and heat your spaces

Fuel: wood blocks/chips
(Ewings, 2014}

VICTORY GASIFIER

This is the complete plug and play unit. [t comes with the gasifier, engine and generator. it can
creste both heat and power.

. Size: BkW
I rv 7 Type: Down Draft Gasifier
VICtO } GI Id Uses: Heat and power, can
IR0 be used to charge
batteries, run a bouse or

shop and heat your spaces
fiare 1t Foed dnier Fuel: wood blocks/chips

21 Feed hoppe

{Ewings, 2014)
3: Refinery

askh ceancur 1 Genset
B Qds Cooier

3 Heat Exchanger 5! Space age hiter
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14 Silvaculture/Coppicing

The site benefits from a plantation on one edge which is now maturing to coppice age.

Coppicing is a traditional method of woodland management, which produces a highly efficient
fast growing, sustainable timber source, without the need to replant. Implementing this can
increase biodiversity as well as keeping a traditionat craft afive.

Coppicing takes advantage of the fact that many trees make new growth from the stump or
roots, if cut down. In a coppiced wood, young tree stems are repsatedly cut down to near

ground level, In subsequent growth years, many new shoots will emerge, and, after a number of

years the coppiced tree, or stodl, is ready to be harvested, and the cycle begins again.

Typically coppiced woodland is harvested in sections on a rotation. This ensures there is a crop
available each year somewhere in the woodland. Goppicing has the effect of providing a rich
variety of habitats, as the woodland always has a range of different-aged coppice growing within
it, beneficial for biodiversity. The cycle length depends upon the species cut, the logal custom,
and the use to which the product is put. (Lawton, 2012)

Alder, Birch coppices poorly, beech coppices better in wetter west,

Most frequently coppiced specles are oak, hazel, ash, willow, field meaple and sweet chestnut.
[Giraffe_ 20111}

Cutting rotations take place every 5-25 years, prmarily dependent on species of tree and intent.

Some animals can eat the newly growing tree stems before they have matured. This can aither
be protected or cut higher than the animal can reach to protect the growth.

Alder: Opinion varies, works best well seasoned.

Apple: Splendid/ it bums slowly and steadily when dry, with litthe flame, but good heat. Good
scont. Must season well

Ash: Best burning wood; has both flame and heat, and will burn when green, as it has low
moisture content. Will burn even better dry.

Beech: Best when well seasoned

Birch: The heat is good but it burns quickly with a bright flame. Nice smell, works well when
mixed with other woods that burn more slowly.

Cedar: Good when dry. It givés little flame but much heat, and the scent is beautifull,
Cherry: Bums slowly, with good heat. Wood with the advantage of scent and does not spil.

Chestnut: Mediocre. Apt to shoot embers. Small fiame and heating power.??
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Cypress: Burns well but fast when seasoned, and may spit
Douglas Fir: Poor. Little lame or heat,
Elder: Mediocra. Very smoky. Quick bumer, with not much heat,

Eim: To bum well it needs to be kept for two years, Even then it will smoke. Very high water
content — more water than wood.

Hawthorne: burns weli

Hazel: Good, burns fast without spitting. but has other uses, sa you might not want to bum it
Holly: Good, will burn when green, but best when kept a season.

Hornbeam: Good. bums well

Horge Chestnut: Good flame and heating power but spits a lot.

Laburnum: Totally poisonous tree, acrid smoke, taints food and hest never used.

Larch: Crackles and spits, scented, and fairly good for heat. Qily soot In chimneys

Laurel: Has briffiant lame.

Lime: Poor. Burns with dull flame.

Maple: Good.

Oak: Dry oak is excellent for heat, burning slowly and steadily with a good heat. Seasconed for
2 - 3 years is best.

Pear: Slow and steady, good heal and a good scent.

Pine: Bums with a splendid flame, but apt to spit. Neads to be weli seasoned. Gives off a
large number of resins.

Plane: Bums pleasantly, but is apt to throw sparks if very dry.

Plum: Good heat and scent.

Poplar: Burns slowly with little heat — better for making matchsticks

Rhododendron: The thick old stems, being very tough, burn well.

Roblinia (Acacia): Bums slowly, with good heat, but with acrid smoke.

Rowan: Bums well

Spruce: Bums too quickly and with too many sparks.

Sweet chestnut: burns well when seasoned but sends out sparks, Only for use in a stova with
door closed!

Sycamore: Bums with a good flame, with moderate heat. Useless green,

Walnut: Good, and 50 is the scent. Aromatic wood.

Willow: Poor. It must be dry to use, and then it bums slowly, with little flame. Apt to spark.
Yew: Last but among the bast. Bums slowly, with fierce heat, and the scent is pleasant.

{Davis, 2012)
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Hawthom,

Ash, Beach, Appls, Pear

T Yew, Birch, Cherry, Oak, Walnut,
Sycamore,
Cadar, Douglas fir, Larch, Chastnut, Elm,
Pine,

Hemlock, Spruce,

Willow, Alder

Woods Calorific Value (CV)
There are three factors which affect woods CV or the amount of available heat per unit of fuel:

1. Species Choice

2. Wood Density

3. Moisture Content
General differences in species are that hartl woods are denser and soft woods tend to contain
more resin. When compared at the same moisture content CV species shows little variation. The
main differences between species are moisture content whan the timber is green, at the time of
felling, and the rate at which this moistura is lost during seasoning.

For the above iable it can be seen that the wood density of Mawthorn is twice as much as
willow,

"As hardwood species are generally denser than softwood species, a tonne of hardwood logs
will occupy a smaller space than a tonne of softwood logs. Dense woods will bumn for ionger
than a less dense woods, this means you will need fewer top ups to keep & log stove burning. If
you maasure wood by volume you will generally recsive more kilowatt hours (kWh) of heat from a
cubic metre (m3) of hardwood than softwood. However, softwocds are often cheaper and easier
to source.” (HM Govermment, 2010)

Wood Moisture Content is the weight of water in a piece of wood, expressed as a percentage
oven the dry weight of wood. Fresh cut trees can have wood moisture contenits over 200%,
while completsly dried wood will have wood moisture contents of 0%.

Weight of water in & given sample X100 =MC%(wsl basis)
Total weight of the sample

For example if a freshly sawn timber weighted 50lbs and once dried weighted 20ibs you would
divide 30tbs (weight of water) by 20lbs (dry wood weight) X100 = 150% MC

As Calorifiv value 1elales o specifi: balches and diying candibuns among oitwrs, i can be
difficult to compare x to x howevar the table beliow gives a general concept of how each species
can perform.
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(M Government, 2010)

In general there are some species that have bgen proven through experience to work better for
burning within wood gasification than others.

Mast frequently coppiced species are: oak, hazel, ash, willow, field maple and sweet chastnut,

(Giraffie, 201 1)
“Yields of 20 tonnes of firewood per hectare per year are feasible.” {andrews, graham)

The area of woodiand coppicing is 3.238m2. By using a woodland coppicing rotation it can be
axpectad te achiove around 6.5 tannas per year from the designated woodland area. This
includes time for cut spacimen to grow and mature ensuring the woodland is maintained
appropriately.
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16 Water management and harvesting

Water management will be an important factor for the permaculture garden. Atterttion 1o the
details of this setup will be vital as maintaining the right balance for crop diversity 1s important.
A drip system with a manual close will be perfect as it offers a slow steady exposure of water
which is easily turned on and off.

Grey water reclamation front the home will be implemented to feed inta any water strategy.
Reducing the waste of water from the home while also adding to the irrigation system to be set
up for the ¢rops within the garden.

16 Conclusion & Summary

This proposal for a hobby farm and house has great potential to create a special area of well-
managed land, An example of how sustainable living can be implemented and well engrained
into its location and community. Every aspect of this plot feeds and supparts ancther, all linking
back to how the inhabitants work with the fand.

* Design Aesthetic ~ A mainsiream zero carbon house, Although it may look normal
extensive energy modeling and site-spacific optimization has gone Into ensuring the
design achievas zaro carbon.

* Design Detail - The building uses sympathetic design and malerials and will be
super- insulated, including high performance, triple glazed doors and windows. Thermal
bridging is kept to a minimum dramatically reducing the waste in heat escaping and
cold entering the house. An extremsly high laval of air tightness is aimed for and a heat
recovery ventilation system will be installed. Every aspect of the houss is designed to be
as sustainable and energy efficient as possible.

* Local Tradas - the project is designed to benefit from the knowledge of local trades
and support the businesses within the area. Exemplifying the possibilities of good
design and local trades within the area of the Scottish Boarders.

» On site produce — All the required food for the family can be cultivated from the
designated land with ample produce to spare for resale to outlets such as farmers
markets. This also provides an additional income for the tamily.

* Energy generation — The coppiced woodiand supplemented with sclar panels will
provide all of the requirad energy and heating for the house year round. This allows zero
carbon to be achieved.

* Waste Managemeant — Gray water will be collected and fed into a filtration system
and finked to ponds and irrigation for the planting area. Food, animal and garden waste
will be composted creating a waste cycle to minimizing the outout from the household,

* Parmaculture principles - will allow the land to be nourished, maintained and build &
natural acogystem for the area.

* Social Qutreach work — further benefiting those in greatest need in the local community.
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