Carbon Neutral Innovative Single Person Home

Introduction

Every time | write anything relati ng to this design | imagine somebody asking whether | would
want to live inone of theseand my ans we!d Itoedadinly appaals o | understand
what th e future will bring in terms of change to Scottish life and life over Western Europe is
concerned, over the next few years.

I have worked on various el ements of this for
shock to me than it might to a firstt ime reader.

What | am proposing is a shelter that is virtually autonomous, arguably strong and mobile enough
to have a number of good uses as a commercial entity. At the moment | want to finish
prototyping it , and build the first sited unit.

| have the resources now saved to construct and test the unit. | am only really asking for the
goodwill to encourage and support what is really a lif elong dream, to live well and economically
off the wind and sun, without costing the earth.

The Design

Carbon Neutrality is an evolving concept based on what we can get away with , and what nature
will permit. In theory it simply means not making any CO2 emissions and thus not affecting the
planet. In practice it is as far away from that as you can get , while emitting as much CO2 as you
require. Essentially it appears a lie that the High Arctic just found a hole it.

What | am trying to achieve is a life based on micro scale solar and wind power, and a dwelling
so frugal it beats anythi ng else hands down for energy economy of lifestyle without
compromising comfort and enjoyment. A high tech supported good-life, or a model for future
living, whichever way you wish to see it.

Inherent within the design is the idea that for life to be enjoyable and comfortable while no t
ruining the planet , does not have to cost the earth. It uses known good design techniques such
as energy frugality and space utilisation to achieve in a packaged unit what otherwise would
probably cost 10 times that to build. It also assumes that it w ill result in a range of applicable
designs that can then be manufactured if required for a world approaching ; in resource
limitation.

The whole concept aims to arrive about 5 years ahead of the market for its designs, so that
income can be made to assist in residual costs of living.

In essence it consists of four elements:

A shipping cont dar thedeveldpinént wokshdp/prototypr@

A renewable energy power plant, using sol ar and wind power

A polytunnel . Probably 246 x6 6f0or f o ood using hgddoponitsi

An electric car, which acts as a secondary powe r storage element in the design.
(Travel radius 40 miles once per week).

These four elements allow the occupant to live a carbon neutral lifestyle in west/north Scotland;
| have conclusively proven in w orked examples how it would achieve this goal. The car is
powered off the wind turbines , and should allow one journey per week.



The concept is designed as an applicable model for the young person with little income and some
enthusiasm, and intelligence, who in the near future will be struggling to find sufficient income

to buy both land and ho me in a world that will be moving into resource depletion and declining
net incomes.

I dondt r eal | y atlformkthis fdtures woddsws lii takkeg monstly because it damps
enthusiasm to cover it, and most people vigorously use denial when presented with the facts .
That denial can be uselessly destructive.

As a model for living It aims for negative CO2 emissions, and probably can achieve i t, the design

aesthetic | hope to move from a robust format to a more elegant one as the prototyping moves

from design through to habitation, but | must make it clear that initially the design must have its

own given authority to evolve inthismatter. | r eal | y dondt knowhelmwuti t wi
would be annoyed if ugly came immediately to mind. | am an artist.

(see www.bobstewartphotography.com )

There is a lot of scope here, yet de sign innovation at this level will never be able to mimic the
vernacular.

The Shipping Container

The ONLY good reason for developing the prototype habitation around a shipping container is

cost and robustness. I t s a gr eiadéxpeptedaotsirvive m f or
very, very severe weather. The size JUST matches the minimum space requirements of a single
person, and the strength and materials used allows you to use it as a construction platform

easily. Itis of course mobile and thus movable for demonstration purposes, elsewhere.

The structural shape will | hope be mellowed using climbing plants, possibly to the point that you
wondt easily be able to discern what you arm | oo
unimpeded solar facing exposure for thermal gain; all other aspects can be hidden/bunded.

The two wind turbines sit on 20 foot masts and will be painted black and possible to see from all

aspects. The solar panel array would be invisible or only barely visible depending on season.
The power plant is permanently sited due to the robustness of the foundations.

The Polytunnel

The polytunnel will lie on the northern aspect, behind the shipping container (or it will enclose

it; see Appendix). This protects it from severe weat her, and allows it to grow food best in the
northern summer sun. The polytunnel will probably be able to grow sufficient food for the
occupant, as well as treat grey water used in normal living. Ideally nutrient balanced non septic
grey water can be used as a nutrient feed for plants in hydroponics. | am an experienced
ecological wastewater designer.

Intensive plant productivity in a polytunnel has been very well investigated (see Appendix). The
prototype allowed me to discover a world few yet know of, the enjoyment of very large solar sun
spaces

On this matter | bring about 10 years of expertise on the matter. So if you see the word
polytunnel and think cold damp/hot sweaty, think again, they can be run as large wonderful
airspaces when the external environment is appalling. | have stood inside the prototype in April
with snow falling on the polythene and experienced very comfortable ambient temperatures.


http://www.bobstewartphotography.com/

The Renewable Energy Power Plant

The renewable energy power plant that powers the unit consis ts of two 1.5kw wind turbines, and
a 500w solar panel array. Normally such a small power plant would be inadequate to ach ieve
energy autonomy in a house. It will in this design because of the energy frugality of the design.

The Site Needed

The site needed only requires a west south west aspect, on flattish ground, with adequate water
nearby. | can purify the water. It needs to be exposed to all wind directions and unobstructed
by surround land or trees.

The Skills being brought to this P roject

| am 57 years old, have retrained three times during my life, and am a capable scientist,

engineer, and designer with a long track record of successes. | am currently on Incapacity due to
autoi mmune illness, but dondt s e ditletthatastinhesestina n
renewables living, the lack of rush.

| have a degree in Botany 2(1), a PhD in freshwater ecology/algal physiology and biochemistry
(Dundee 1978), a degree equivalent and 27 years experience in electronics design, and
consultancy expertise in wastewater treatment using novel systems.

This concept is wholly within my skills base, and as such is easily achievable without ANY
external assistance.

From the plants to the high tech, | can do it all (slowly!).
| have been in self em ployment for 12 years before Incapacity; | am a self motivated individual.

| have designed to completion many projects, and do finish projects, one of the greatest
weaknessesof many designers.

Timescales of the project

| have purchased one wind turbine and all the necessary bits at 50% of normal installed cost.
The same applies to the solar array, half of which is built. | have the resources to buy the
shipping container and get it onsite. There is enough electronics hardware now built to make
the shipping container a habitable workshop.

I do not have the polytunnel, I own a 1406 x

In Conclusion

Few people have sat so close and yet so far away from such an extraordinary project completion.
It is now feasible and | feel | have the energy and motivation to get it running. There is a great
sense of wonder and thrill as | stand now very close from starting the finalised design.

obs

400

ltds a complex design made simple, very cmmpl ex.

Ecological designs are often far from realistic because they forget the extraordinary degree of
frugality nature brings to the world. They also tend to be low tech. Hitech designs can
optimise, tweak and embody intelligen ce that low tech fails to v alue, and can make the
difference between success and failure.



I am | andl ess sasimpditant as thewelkome.s Av@ery Scottish saying.

What happens to the project on completion | dond
to come those who visit. This is NOT the original polytunnel living design | once sought funding

and support for, i t rdueh more complex and mature. It may still contain components of this.

It is quite feasible within 3 years to complete.

Sur e | 0liveihitlllk eNhat s that like? Read on.

Dr Bob Stewart
Killiemor

Aros

Mull

PA72 6JZ

Email: fuzzwurzle@btopenworld.com

| am hard of hearing phone is not good.

See Below

Appendix

Technology and change



mailto:fuzzwurzle@btopenworld.com

| am a biologist and scientist, and artist. | have no fear of technology. | buy what | need, wait
at least 4 years, and then get it at a fraction of the price the original people paid to get it. | use
Ebay a lot and get second hand. | can make multi processor designs that distribute intelligence
into small cheap packages and tasks, and know they will run and run.

| have long expertise on the pitfalls of using technology, and been instrumental in highlighting
this using the same technology. One of my primary interests has been the use of instrumentation
in understanding the dynamics of biological systems.

Each of the detail ed issues in the whole design is meant to interact positively with the next.
Each gathers information on how well it works and evolves.

A really good example has been the hydroponics. 10 years ago, my original assumptions were
that highly instrumented hydroponics where the plants every need was nurtured by a bunch of
instruments, has slowly simplified down to the point that the only use of the electronics is to
water and sound alarm if there are problems. The ecology and humans take care of the rest.

That is what | expect from good design.

The same is already happeni ng readytapparéntthetthreeomteolwa b | e
systems can be simplified progressively as | become more familiar as to how weather interacts

with design at t he level of an autonomous function . How do you control a huge heater, its heat

store, and the basic normal needs for living? It has been done in larger applications but none so

frugal. Here | am concerned for every watt of power.

Wit hout technol ogy you , caadihpoweresedby thegappliandee Ydui t ¢ h e
need new types of cookers, fridges, freeze rs, or very strong modification of existing designs.

You can try it without ,but y ou wo nad inforpead dedignc e

So please when you see the words hi tech, assume | am trying not to build a nerds home, or one
that shouts atyouif you o v e | etéptonl!t he ho

Rather that it will be ab le to turn it off if you forget and not even bother you!!!
Technology has its place. So does Ecology.

Integrated Functionality ; a Model for the Future

If you look at the way we have currently constructed the home , and how it works, the most
obvious area where the composite design is weakest, is the way the products we buy for it, work
together. 't hasndét mat t withexdessivaengrdy,.eit dgearsow., Nowhere is this
currently more obvious than in renewable energy generation and its direct application .

Over the last 20 years you would have expected these components to have become interlinked.
It has not happened.

1) Solar power generation should be linked with incoming hot water preheat, each benefits.
Only now are these being seen.
2) Solar power generation is not maximised unless installations are big. Maximum power
point tracking is still too expensive for micro generation projects, but could bring great
benefit.
3) Solar and wind power integrationhasnot happened. You candot buy al
electronics package which optimises and manages both technologies.



4) Wind turbines are not yet power transfer optimised; they have the capability to generate
80% more power than they are sold for, and so the payback tim e much longer. They also
should auto track for maximum performance , and safety.

5) Utilisation areas for renewable energy are not integrated management systems. The role
of dusing when availabledand Gsuper frugality & still is not being approached correctly to
deal wi t h tnatee obrpnawvalolehsy Bhis patchiness is actually non existent, if
frugal designs are used.

6) Renewable applications for homes are usually both big and expensive; there is no reason
for this.

7) Storage systems for excess energy aretoo complex.

Most of the other systems inside a house can be performance improved using the integrated
modality. If so costs plummet as each module integrates into a global operational model of
renewables utilisation .

This is one of the cutting edge asp ects of renewables design which cripples it publicly. Without
an integrated modality the lack of fit in performance always leaves gaps, which find criticism in
the wider world. The classic example being that &enewables are patchyd they are not at all, if
used frugally, and balanced with need properly .

Renewable frugality starts with the assumption that there is easily enough energy available ALL

the time we just are not using iIitWhatopPperbygdl y Twra

aboutthear g u me nt |ddeditd must have it now! &is that it means we all pay through the
nose for over designed systems that cost a fortune, rather than learn smart patience and
financial economy. This was the way of fossil energy usage.

An Aga oven will cook no better than a Remoska, but one uses hugely less power. You cannot
use an Aga connected to 2 turbines and a solar array, you most definitely can a Remoska.

Ignorance and cliché are the norm when people criticise low tech renewables. That is unfai rly
cruel, when the benefits of high tech upgrading are seen.

The integrated modality elements in this model are:

1) Water use. The actual issue is HOT water use. To reduce and store energy at peak power
generation, a 1000l water store is used, it will run at >70C for sterilisation. It has two
functions; to store and weakly leak heat to the rest of the shipping container (it is inside
it), from the turbines, and act as a hot water store for washing.

2) Electricity use. Currently we run appliances from 2 40V. The reason historically is to
reduce the wiring costs. However minimised wiring loom design means most equipment
can now be run off 24 -48V, directly which saves energy transformation.

3) Wastewater/septic handling. This area is a hot potato. Current septic systems handling
uses pollution dilution as a best case model, and really it should have consider ed
sterilisation a long time back. | can simply separate grey from septic and treat septic
traditionally using a septic tank. But the best arguments f avour small scale sterilisation
and them micro composting in some kind of batch process. The first stage sterilises septic
waste, the second makes it look good. Nothing like this has been designed. Then all
components can be recycled through the hydropo nics.

4) Home heating and insulation. The concept of huge insulation values being used in a house
is not in favour in the UK. No good reason | have heard justifies heating the air travelling
through your house and then watching the energy leak through poorl vy insulated walls. If
you up the levels of insulation almost no heating is needed. That brings it within the heat
leakage rate of a large water heat store. The calculations are easy. It works.



5) Power storage and transportation. You only need to use a c¢ ar for shopping once a week,
for the rest of the time use a bike. Having an electric car as part of the power storage
package means you can haveyour battery bank and drive it!

This summarises a hard task. Super frugality is achievable in this formatwhe r e it si mpl vy i
any other. Frugality means low cost as much as low consumption of energy. We are still not
focussedenough i n the wider market at making utiliti

wonderful challenges.

Some of the simpler examples are | designed an 80w stew maker that caramelises. It takes a

good few hours. Youdbd normally need a higher po
and possibly also burn it!! The 80w devi aing. does
The stew is incredible!! One method p robably uses 240w, the other 1200w. No real difference

in the end result.

You can list the utilities, and the needs, and then just get on with it!! Without applied
el ectronics you just candét do this easily.

Sunspaces

This American term for a large airspace heated by the sun is very apt in reality. The following
part details my experiments with the sunspaces |
genuine fun | had growing plants in it.

At the tim e it was built nobody was exploring their greatest strengths ; low cost and high
performance, and nobody had found out the unique property called solar mirror, which converts
a normal polytunnel into an integrating solar collector.

May 1997

When | built the tunnel, | had no immediate expectations; it was May and at that time cold  sunny
windy weather. Not really the kind of weather for a conversation.

It turns out the best for sunspaces.

| prepared the site with a 40 tonne aggregate bed, and concrete foundations. The idea was to
see if the aggregate would store enough heat to last overnight and extend growing season .



| had taken a pineapple top and planted it in a pot, in the naive hope that perhaps it might like

it inside the tunnel. Little did realise what would happen. Within 30 minutes of putting the
polythene up, it was sitting at 30C air temperature, and within an hour was sitting at 50C. It was
impossible to go inside, and we all stood around stupidly outside , because the heat was so
unbearable, in the cold air.

After putting in end ventilation the temperature came down a bit, but because it was still

heading into summer, the tunnel was unusable for most of 1997. This gave me the lucky
opportunity to try and find out why this polytunn el was acting as a solar capacitor, where solar
energy was coming in but not leaking out .

Polythene is about half as efficient as glass at keeping in heat, so it should not have done this.

It turns out to be cause d by a very thin condensation film formin g on the inside of the polythene.
If carefully worked, this film can be restarted at nightfall, using a windscreen wiper blade, and
reach optimum at daybreak ready for a new day. You can see the skin on the dusk image. The
droplets are barely visible abo ut 1-2 mm is optimum.

With a working condensation skin, polythene is better than glass and far cheaper.  You can
effortlessly get tropical temperatures with just a flash of sunlight, and it holds the heat like
glass.

As a breakthrough it took me longert h a n y o u 0 ,dto reakse that this meant that large
heated airspaces were now possible solely heated by the sun, and their size did not matter,

bigger was actually better (surface area to volume ratio smaller) . So long as you could maintain
the dew fi Im, it behaved like a solar capacitor. It was able to hold a temperature difference
right down to 1kwhr/ m~2/day, which is c¢cloudy
it sat at 25C. With cloud and sun it would sit around 30 -35C, with sun you had to ventilate.  All
for free.

no



Inside and Outside Air Temperatures During Night

Weather damp and calm 28/05/2001
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I ran my electronics inside for several years characterising the effect the skin made

document ed. | t

wonot f orm

, and have it
e a, shoughysonietimesayowcwdlsee g nt i o

happen. This is because you require a special relationship between the internal thermal mass
and skin formation. You can lose it and the poly tunnel immediately goes cold, the skinwo n & t
restart, and when it runs at peak performance (60C), you walk straight back outside!

| added a reflecting heat film in autumn, and managed to maintain daytime temperatures in the
30C levels all though autumn.

Wonderfully bright.




It prove too strong for plants the next summer but was amazing at keeping ambient up during
autumn and spring. In an area with wide aspects to the sun like south Mull it would be incredible
as a bright play area for children in inclement weather.

Cats love it.

To be honest so do humans, though the temperature s do need to be more stabilised with water
stores. The cat is sitting in the solar focus. It was f reezing outside, about 30C around the cat.
The cat 0s oMoastes dus to ®wnership clashes on the polytunnel, and its habit of
owal king the roofdé claws dug deep.

Tunnel Air Temperature Vs Outside Air Temperature
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Tunnel Air Temperature Vs Outside Temperature
Sun and Cloud
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1998

| am trying to convey the wonder, and not the heavy science. | had accidentally created the
Mediterranean in Scotland. It was a fun summer the second one, lots of people visited,
snowflakes falling on the skin from thunder plumps passing by , were withessed at the wonderful
internal temperature of 30C, outside air temperature about freezing with  wind-chill in April.

Others wandered in when | had eliminated the dew skin on a rotten day and could not restart it,
and it was blooming col d inside, actually colder than outside , it forms a condensation skin on the
outside; which blocks heat gain, and went off muttering 6 con tri ckd or Ol oadart

Others caught the whiff of the Sahara, when | had it at 55C radian t, gasped visibly when

entering, stood for exactly 20 seconds, as | g rinned inanely at them ( by that time adapted to the

heat) and dashed out and away unable to believe what their sense s had felt. It spooked people |

am afraid. Every sense says this isndt possible

| have to admit they were the funniest.

A few got to see how fast it cooled if the condensation skin wa s removed quickly, and how it
then recharged. They saw the science in action.



The felt senseof heat radiance is uniform, as the condensation skin blocks conduction and
convection. That 6s whywairtm ciannsibdee when covered in snow
polythene. In the picture below , inside its 23C, outside about 4C and windchill.

It is like standing in the Med in a glorious autumn day. It needs humidity to form the skin but
that can then q uickly be ventilated away leaving dry incredibly warm heat. It works best if you
do this, because the droplets on the polythene stop expanding and stay at optimum.

Anyway thatds for humans, as for plants they | ov

My interest developed as to how we would live in these long away future years, in sunspaces.
How would we use them? Their cost is disproportionate to their size, they are incredibly cheap.
Il have to admit a desi roworkinglikesttise one about 2406 x

Little did I realise how fast the future was going to be in arriving.

Pl ants |l ove growing with their roots in water an
grew lettuce in the early days of hydroponics on my windowsill, and never forgot how | ittle

rooting they needed. So the first serious year of plant experiments in second hand polystyrene

salmon egg transportation boxes was a great success.

It turns out they really like a very simple arrangement like this. The boxes insulate the roots
from large temperature changes and the leaves grow like rockets literally. All you need to do is
water daily, and feed weekly.

At one time | felt that hydroponi cs sdndthelbest be c o
systems are environmental ecosystems which cater for the needs of plants growing in very high
light intensities.

High temperatures do not bother them. Most plants reflect infra red heat.



This was the first productive year; it grew great lettuces but faltered in summer because of the

heat. Wonderful tomatoes. | t t ook me a year befogwaterkcohtdineiso!l | e c
to manage to damp the huge heat pulses down on a sunny day. Water absorbs huge amounts of

heat.

Now it has almost too much thermal storage at 1900 litres. It nee ds about 5000l to work
optimally, with that amount inside the temperatures do not vary as enormously.

It tur ns out that the trees shading the polytunnel cut down the energy coming in as they grew
taller andnowi t doesndt work as well

1999-2008

The pictures attached show all the fun | had, different arrangements, automatic watering, even
a try for tropical Peruvian plants. Just about everything you might think about plants and
polytunnels, got thrown out the window.



I had upside down growing plants, all basically loving hydroponics. | was even able to grow
P e p i nSelénsm rhuricatum), to fruit, the firstin the UK. | tried the Naranjilla ( Solanum
quitoense), got it to flower but not fruit.

All I should say in pest free conditions by and large!

The start a shambles winters end ready to go! 1998.

Naranijila, big spiky different , and a devil to clean after due to the spikes.



