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SITE VISIT —

Monday 3% October, 2005 — Stuart Coleman - Meeting with John Platt, Chaigha
‘Northleigh Village Hall Committee’, together with Richardnd (Committee member) at
'‘Northleigh Village Hall'; as part of the 'SACBAR' (Schoaisd community buildings accessing
renewables) Project, funded by East Devon AONB's 'Sustaiaelopment Fund'.

THE SITE -
Northleigh is a small village of about
130 inhabitants located in the East Devon
AONB, within East Devon District. The
village is approx. 8 km north of the coast, and
has a fairly loose spread of several score
dwellings; with at least some of the village
properties being located on the sides of a
series of reasonably steep hills. There are
many more dwellings distributed throughout
the immediate vicinity of the parish, bringing
the catchment of users of the Northleigh
Village Hall up to a total of approx. 300. The
village hall itself (see picture right) is on flat
ground in a valley bottom (Grid. Ref. SY 1953 9607), and occupiesat site with very tight
boundaries; the only open area of any size being the adjacent teonexed carpark, located
on a bend in the small road which runs past the site. Theritaisogpen pasture area of several
acres behind the hall to the north-east, (which is used with the ‘swpemission for
community events in the summer, etc.); farm buildings immdgisethe south-east, and an
unmanaged hedgerow of native tree species (some maturentckeed) on the opposite side
of the road to the south-west.

The building, like Northleigh itself, is within the AONB (Wwitsome planning
implications), but the building itself is not a
listed structure. The main hall building (built in
1933) is largely a timber-framed structure,
with the walls generally clad externally with
corrugated galvanised metal sheeting (painted
white), although there is a brick-built extension
added to the south-east end; the whole
building totalling approx. 30 m x 8 m . The
hall has a pitched roof, (the pitch running
approx. south-east - north-west) clad in more
metal sheeting over wooden rafters.

A concrete slope leads up to a main
entrance / lobby area, which includes a
relatively new disabled toilet (which has a dual-flush amste useful for reducing water
consumption) and an adjacent bar room (north-west side), whicheidds into the main hall
area, (see picture above left, approx. 16 m x 9 m) including woodeih \palle a wooden
floor, 8 windows, two emergency exits (one on each side of thg &all a modest sized loft



area within the apex of the roof pitch (again, wooden panelled).

Lighting in the main hall area comprises of 3 x double bulb 4'

fluorescent bulb sets, (approx. 90 w each set), plus 8 x standard

bulbs (approx. 60 w each) which operate via a dimmer switch, (not

suitable for use of energy-saving bulbs). There is alsoeat&ei

of stage lights which are only used during shows and events. There

is a small raised stage area; (an additional 4.5 m x 3 md), a

behind this are two rooms - a kitchen and a multi-use cooking and

store area, the latter includes an electric '‘Creda @afetooker,

and the main electrical distribution board on the wall above the

entrance to the main toilets, see picture right). The kitctself

contains a double-draining metal sink with hot and cold tap supply,

and a number of electrical appliances, including two microwave

ovens (approx. 750 w rating each), and two electric tea urns - the

bigger of the these being a 6 gallon urn with a 3 kW ratireg (scture below). There are two
65 w fluorescent lights in these two rooms, and
there appears to be a switch for an electric
emersion heater on the wall, though the position of
this hot water tank was not ascertained during the
visit.

The main toilet area leading off the multi-
use room have two radiators for heating, but no
associated hot water supply to the sinks, so small
electric 'Heatrae Sadia - Handy' instant water
heaters (like tiny showers) are used - one in the
gents, and two in the ladies. Leading off the

kitchen is another multi-use area, which has another emergendgaing off it. This room
includes a recently fitted 'Daxion' commercial dishwashehoticupboard for catering at
events, and the main boiler.

This boiler an oil-fuelled 'Potterton Statesman' - 45 kWdratgput (see picture below
right); with a 'Grundfos Super Electric' water pump; Pottertotrol timer; and a 'Honeywell’
pipe thermostat (L641B); the boiler being approx. 8 years old. @diler draws oil from a
'Titan' plastic storage-tank outside the eastern corner of tligrigyiand distributes heat via 12
x wall-mounted radiators - two in the toilets, two in the kitchmonts and 6 in the main hall,
running along the external walls, (the bar and disabled toilet $eparate electric heaters).
Apparently the boiler's flue needs attention, as it smells wien
wind is blowing in a certain direction - this smell was noted during
the visit. The boiler is run from approx. October - March, téoo
hours during the mornings (to heat the building for day bookings),
and another two hours in the evenings. The hall is well used, so
there is a manual over-ride switch if additional periods ofihgat
are required in cold weather.

Adjacent to the boiler area is a new extension (on a slightly
lower level), which is used as a store for tables and chetics,

These two rooms do not appear to have heating, apart from the
waste heat from the boiler itself - though this would largely be
cancelled by the ill fitting emergency door, which allows cold
draughts. The new extension has, however, been fitted with
thermal insulation in the walls and roof to modern standards.

The rest of the village hall, unlike the new extension, appeabe in need of significant
work to improve its energy efficiency. A quick inspection of tHe dabove the boiler showed a



single skin un-insulated roof, with only 1" of loft
insulation between the rafters (see picture left).
Apparently the main hall's loft has no insulation at all.
Emergency doorways in the main hall (and the
doorway mentioned in the boiler area) open straight
out into external stairways, and were noted as being
routes for both heat to escape and cold air to enter.
The windows in the building (12 x 3' x 3' wooden-
framed single-glazed units) are in a good state of
repair, but are obviously routes for further heat loss.
And the main entrance doorway - with no obvious

return-spring - was left wide open during the whole visit (setupd below), allowing a

significant amount of heat loss from the main hall - |

suspect this is often the case, and a return spring or

new porch would help to reduce this heat loss.

There also several emergency lights in
strategic positions, which are rated at 8 w each, and
several external lights (output unknown). It was also
noted that there were numerous coloured bulbs strung
around the front of the hall, approx. 50 in total, giving
a total load during use of approx. 2 kW - a significant
load to accommodate via renewable energy systems,
and perhaps something many community building
managers may need to consider the financial and environmemtigdations of - fun though
they are!

John and Richard told me that the village hall is owned freeholdédyNbrthleigh
Village Hall Committee, which has charitable status (@p&to. 203606), and the Committee's
main remit is to provide and maintain a community and socialitfacThe Committee is
comprised of 16 people - 8 elected members from the local cortynand 8 more drawn from
local organisations. The main priorities for the Committee wétfyards energy use at this
facility is to maintain a pleasant and functional environnfiena range of users throughout the
year (particularly in the winter months), whilst minimisiogtgoings as much as possible. The
Committee runs everything, via group subscriptions, so small gr¢eygs, table tennis) can
keep going, as there is no rent to pay. This does, however, haandney has to be accrued
through events and money-raising activities. There is oneeamdtamatics production per
year which provides revenue of approx. £1,000 p.a., and the groups andatigas also
provide approx. £1,000 p.a. It is hoped that the new Sports & S0kibl (a separate legal
entity) will bring in a further appreciable income, but it igrently estimated that the hall's
overheads are approx. £2,300 p.a.; and with fund-raising efforts estmioalance of approx.
£1,000 is accrued and put into the hall's reserves. So any imgoigeto the hall over the last
decade (e.g., strengthening the roof structure with metahtse-br the new disabled toilet /
ramp access / general refurbishment / new bar area = araject value of £15,000 - £20,000)
have been in phases as financial reserves and (in parienternally-sourced funding permits.

Some representative utility bills were provided to give salaa of energy consumption
at the village hall, and its associated costs, (showowdel

Heating Oil:

1,000 litres (Jan. 2004) £208.43
1,000 litres (Aug. 2004) £252.00
1,000 litres (Feb. 2005) £283.50
1,000 litres (Oct. 2005) £352.80




Electricity:

Night & Day Split Tariff (Jan. 2004 - Dec. 2004) £316.01

It appears the electricity costs are actually quite ntoftesa community building,
although these bills were prior to new electricity demands, as¢he commercial dishwasher.
It should be remembered that unless there is a significanteetgnt for electricity used during
the night (e.g., night storage heaters and emersion heabergjalt will be using much of its
electricity at a tariff in excess of £0.12 / unit (kWh), anchay be worth reviewing the day &
night tariff's suitability, and possibly changing to a standatel texiff to save money (maybe a
green tariff). The consumption of heating oil appears to bby fsteady, but the interesting
feature is the not insignificant increase in the price obwér a two year period - an increase of
£176 from 2004 - 2004. With this trend expected to continue over the comiadegdebe
economic viability of renewable energy based space-heatingnsystill become evident, and
worthy of consideration when the oil boiler requires replacing.

But considering conventional fossil-fuel derived heating systeons,discussing
alternative renewable energy central-heating system optiodstail is merely academic until
such time as the thermal-efficiency of the village &kignificantly improved. The building
appears to currently have little capacity to retain heak,jslikely to be prone to drafts that will
rapidly disperse such heat as may be gained from the use afrtbatsystems. Heating this
structure is a serious challenge and future external grant fursdingikely to be available to
the village hall committee if they have not first consideesd adopted reasonable energy
efficiency options.

Options for improving the thermal performance and energy-eifigie@f the building
include:

An energy audit (partly completed in this report) is an effedtreé step at establishing

the current usage of energy / electricity, and will also fgghlobvious improvements

that could be made when appliance replacements or building mairgeisabeing
considered (e.g., double-glazing, and effective draught-proofing).

Improve the existing building by upgrading the structure. This chelda phased

programme, possibly to include community working parties (e.gndiihsulation in

the walls and roof spaces, and around doorways), with some addpiaiessional
support, (e.g., maybe fitting the ceiling in the main hall Wghtweight insulating tiles,
or fitting porches to the entrance and emergency exits).

The energy-efficiency of the lighting, space-heating and megating, and electric

appliances in the village hall should also be reviewed, (#.use of energy-saving

light bulbs should not be under-estimated in its ability to reducttakelectricity load
requirement, as could movement sensitive light switches inoilegst and kitchen &
store areas).

Air circulation fans can help keep more of the heated air downewsgrs are, rather

than leaving it to stratify up in the roof area.

The most radical solution - consider demolition and completemel to current (or

better) building regulation standards. It is appreciated thigequire significant work

with fund-raising, with a likely total rebuild cost in exces£&00,000. But this option
is probably unrealistic, as this old building is liked, despie of its disadvantages.

Energy efficiency is the most cost effective way forwa should be considered first.
Renewable Energy systems are an option, but should be consideoed.s&ood quality
insulation and other energy-saving devices and associated building desitire cornerstone
of a sustainable building project subject to budgetary liroitiati If the effective heat-load and
electricity requirement for Northleigh Village Hall can educed as much as possible, the
specifications of chosen renewable energy (or fossil-fuel) systaran also be reduced, as will



initial capital costs. At the end of the day, energy efficieuildings make good economic and
environmental sense.

It is felt that energy-efficiency improvements may hawgaificant effect on reducing
the consumption of fossil-fuels for space-heating, but the vilkedlewould also benefit from
reducing its electricity consumption - currently used for all hatewat the taps, and a variety
of lighting and appliance loads, even after energy-efficiemegrovements. To this end,
selected renewable energy systems will be explored ingpast.

WHY RENEWABLES? -

0 Reduced use of ‘conventional’ / ‘fossil-fuel’ derived energy souices coal, oil and
gas), and their replacement with renewable energy options (ullyndexived from
non-finite solar-derived sources, i.e., wind, water, solar, bienaggas and earth-
energy) will help reduce Carbon Dioxide (gQemissions to the atmosphere (a bi-
product of the fossil-fuel combustion process, and a ‘Greenhouse-Gagelylar
responsible for ‘Global Warming’).

0 Renewable energy options are generally economically attractréinly if the initial
capital costs of installations are weighed against (potentially) decadelseaip / free
energy supplies.

o Many renewable energy technologies will be based on free or cheaplnaswources,
and as such will not be subject to fluctuating and potentially cripplingdost rises,
which are influenced by the local and international market. This allimwvmore stable
financial budget management by site managers.

0 Renewable energy options generally reduce the drain of finance the cbmmunity,
and can help support local renewable fuel companies.

0 Renewable energy is a positive environmental and ethical choie@ farganisation or
a community which wishes to embrace the best of the new wilifstagecting its local
heritage — the sustainable choice!

SOLAR WATER HEATING -

This is one of the most widely used and increasingly cost-etergnewable energy
technologies in the UK. Relatively simple to install, and impple to most buildings with a
suitable roof space, the typical domestic system (based oiteatar panel of 2.5 - 3 fhwill
now be able to return an expected saving of 50 — 70% on a typical doh@stvater bill, and
at £3,000 - £4,000 (including panel, pump and accumulator vessel ana&ssptimbing) the
expected pay-back period will be less than 10 years, (espewidfl the inclusion of grant
support).

The solar water heating (also referred to as solar-thermabket is becoming
increasingly competitive, with many new companies appeariogie@ as the ‘new double-
glazing’ the problem now is not so much the price of installatenywhether you will get a
quality product from a reputable installer, with suitable waresraind after-sales support. That
aside, the technology is well established, and is extendivedland tested. There are two basic
solar collector types a) the flat-plate panel, with water pipes behind (a simpher éheaper
design, but not as thermally efficient), albdthe evacuated tube system, (higher quality and
more technically advanced - producing higher
temperatures, but more expensive) - (see diagram left,
showing vented twin-coil solar system — ‘Imagination
.. Solar’).

Water slowly pumped through either solar-
collector type, once warmed by the sun, then passes
through a twin-coil water cylinder via a heat-
exchanger, and is transported back to the collector via
a pump to start the process again. The water cylinder




is also connected to a thermostatically controlled auxiliaririggaupply, (e.g., a conventional
boiler or an electric heater coil, as a top-up in poor solar cond)ti Cold water from the
mains-supply is then drawn into the bottom of the cylinder abehted water leaves the top of
the cylinder and enters the required heating loop. Modern systlsmsnclude heat sensors
which shut off the water pump unit if the system gets too h8t (8Pand in some systems this
pump is even run by electricity from a Photovoltaic panel, providitgtaly solar powered
system.

The one slight exception to this general approach is the t8wlasystem which has a
thermally insulated flat-plate panel and silicon rubber pipewehkch runs pure water through
the system at a slow rate, and supplies direct heatingaokafrom the top rather than via a
heat-exchanger coil - theoretically a more efficient apgropmviding a full tank of hot water
(rather than a three-quarters tank full), and is cheapastallias it can utilise an existing tank.

The power rating (in optimum conditions) of a typical domesti@rsobllector is
approximately 2 kW/h of equivalent energy (comparable to an imomeh&ater). The average
household needs 3,000 kWh (Kilowatt hours) of energy per year to prolvitehalt water, and
in the south-west an average value of at least
1,250 kWh of solar energy per?mof roof is
potentially available each year for water heating!

The Northleigh Village Hall may require a
modest amount of hot water throughout the year,

(certainly in the evenings) for both the kitchen

and the toilets, but more so during the winter

months. Although unable to provide all the hot

water requirement for the village hall (i.e., not

including space-heating via radiators), a solar-

thermal system could be positioned on the

reasonably suitable south-west facing roof pitch

(see picture right), which has an angle of appro%-26good compromise angle for reasonable

all year round energy collection), at the south-east end of thdirfgyi roughly above the

kitchen & store area. The best system choice would beauated tube design, which could

draw a useful amount of solar energy from the midday - lagFnafbn sun (certainly in the

summer months), even when fitted to the profile of the southfaeisg roof. This installation
would make a valuable contribution by supplying pre-
heated water to a new twin-coil accumulator tank,
which could be placed either in the loft space
immediately below the installation (a horizontal
design), or down in the area near the current oil boiler
(a conventional vertical design). Either position would
be conveniently close to the current cold water tank in
the loft in this same area, (see picture left), for axces
to its cold-feed. This hot water accumulator tank (with
a thick insulation layer to
retain heat as long as

possible) could in turn feed the sinks' hot taps in the kitchen and

toilets (via some pipework alterations) and also could connezt int

the cold-feed for the 'Dexion' commercial dishwasher (seearpict

right), which has just been donated to the village hall. Tile ¢auld

also be linked to a timer controlled electric emersion ooy

turned on if absolutely necessary), with the solar panel providing

varying amounts and temperatures of pre-warmed water during the

day, and with the auxiliary system topping-up the temperature as



required, (particularly in the late evenings and early morninggjuring periods of heavy
usage). If sized correctly the solar system could signifigaatluce the need for electric water
heater use in the autumn and spring, (and to some extent in the) wantéicould completely
replace it during the summer months - reducing expensive elgctrarisumption. In the case
of the new dishwasher the electricity drawn could be as much9akVs when the normal
mains-fed water is being heated, so a supply of pre-heatedapaldrsave a considerable sum
over a year. Similarly, the 'Heatrae Sadia' water
heaters in the toilets could be dispensed with if the
sinks were supplied via a large accumulator tank
(approx. 150 - 200 Its capacity), which was topped up
in temperature each day by a modest sized solar
installation. The one consideration which will need to
be reviewed is whether the mature ornamental cherry
tree, or particularly the unmanaged hedge on the
opposite side of the road, will need to be managed (or
laid in the case of the hedge) to reduce the shade they
cast in the afternoon - particularly in the winter
months when the sun is at a lower angle, (see picture left, loakirig-west down the road,
with the end of the store extension just visible).

If such a solar-thermal system was to be explored, thermang solar water heating
suppliers to approach for quotes and site assessments (including gie systems, and
designing the pipework layout and connections), but companies we havebelged with on
training and community projects before include: 'Celtic Sokak'l(contact John Turner on
01566 781509, celticsolar@uku.co.uk); 'Solar Twin Ltd." (contact Coliragtawon 01244
403398); and 'Solpower Ltd.' (contact Mr. Resuggan on 01803 328088).

Solar-thermal installations are potentially fundable by the ®TIClear-Skies’
programme. Clear-Skies will offer a grant of 50% of the todasks for a ‘community’ project.
For more information contact ‘BRE’ (who administer this funding paogne) on 08702 430
930. Alternatively, have a look at the Clear-Skies web-sitewavw.clear-skies.org The
programme is due to change its name and probably its format ih2806, so it is still worth
contact BRE to see what the new grant scheme will supporit,ibuhought at this stage that it
will continue to support community renewables projects.

WIND POWER -

The most applicable technology for generating significant quantitieelectricity to
support the village hall's general requirements, in the abséroe/ hydro-electric potential on
site, is a wind-turbine.

Whatever the size of the hall's electricity requiremdrare is a wind turbine to suit its
needs. If power sufficient for just a selection of strghts and occasional appliance use is
required within a building, then a turbine in the sub-1 kW - 1.5 kW ravilgerobably suffice,
with associated 12v, 24v or 48v battery-pack storage and powerteinyequirements
(changing the 12v DC current generated into a suitable AC curteritje case of this site, a
bigger turbine (e.g., 2 - 5 kW) could be utilised to provide an optiompdarering a water
heating coil, and / or perhaps an electric night-storage heatke ilobby / bar / disable toilet
area, as alternative energy dumps when lighting and applianeesoairin use. It is felt,
however, that these larger turbine models, (probably on mastséssof 10 m to gain better
air-flow and justify their increased output capacity), mayl Wwelseen by villagers and the local
planning authoritie as an unpleasant visual obtrusion in such a closmipydwi the road and
the village centre. Therefore, the smaller turbine rangausii®d above, either roof-mounted or
on a mast at 7 - 8 m (preferably higher), is the best compeom

Depending on the prevailing winds on site it will be necessary toidsynshe
positioning of the turbine with respect to large trees or ndaublglings. Obstacles such as trees



will cause turbulence which effects turbine efficiency, sotthbine will either have to be a
sufficient distance away from these obstacles, or musttlae agyreater height.

After a brief tour of the site, it is felt unrealistic thaose a free-standing turbine in the
immediate vicinity of the hall, (i.e., in the grounds nearrtied), especially if guy-wires have
to spread out around the mast, causing an obstruction and potential Bazardmall turbine
on a mast directly connected to the north-western end of thevbaldl be best, with the mast
fastened against the wall in several places as the nmaimgtiening brace, together with maybe
just two or three guy wires connected to the mast lengthitabge angles to reduce oscillation
during operation in high winds. The turbine should ideally be set as dsgtealistically
possible, (i.e., a hub-height of between 7 and 8 m). The villajéstaafairly remote property,
so the turbine would be largely masked from the closest residprdjarties (i.e., to the south)
by the roadside hedge (certainly in its unmanaged stateyugh this hedge will have to be
topped / laid to improve air-flow (and increase sunlightlierpotential solar-thermal panel).

The grid reference for the hall (recorded during the sité aisa hand-held GPS unit) is
SY 1953 9607. The average wind-speed data for this position was tadcuising the
'NOABL' national wind-speed database, which gives a gendgiref for the krh that
encompasses a location. The speed registered for this partiet is 4.8 m/sec. @ 10 m
height, (rising to 5.6 m/sec. @ 25 m height). This is a rgtber average, but it should be
realised that the NOABL database only provides rather camtsefor a given area, and that
local topographical variations can have significant effectshenactual wind speed at sites
within that given kr.

As, however, we are probably looking at sub-1 kW turbine for this projeztcan
consider small models with cut-in speeds (when the bladdsedirbine start to react to the
wind) as low as 2.5 m/sec. It should be remembered thatiwiseldom steady, and gusts of
twice the local average wind speed will return 4 times gbeer generation. Similarly, in
periods of low wind, a more powerful turbine may not be generatialy, &ut a smaller turbine
could still be turning and providing a useful trickle-charge oufputhe deep-cycle battery-
bank - over a year this could make a big difference in the k¥l of electricity generated.
Similarly, | would suggest the project is not looking to produamey by selling electricity
back to the grid; just provide electricity for some lightimgl @ccasional appliance use. So what
turbines are applicable?

Considering only the selection of turbines appropriate for thiggt'sjpotential power-
supply mix (possibly including other renewable energy technologiesie tare a variety of
makes and models worth considering, which include:

)] Aero Craft (a range of German models, from 120w - 1 kW);
1)) LVM (arange of British ‘Aerogen’ 48 - 360 w turbines - goodigyal
iif) Ampair ("Hawk / Pacific 100' - quiet and reliable British 1@@nodel);
iv) Bergey (American 1 kW model, a big seller worldwide);
V) Bornay (250 & 600 w models);
Vi) Fourwinds Enterprises (American 300 w 'Red Baron' &
'‘Fourwinds II' models);
vii)  Kiss (Canadian 'Kiss/12' high output (approx. 300 w) low
noise turbine - see picture right)
viii)  Marlec 'Rutland 913' (A British 250 w turbine, cheap, quiet
and reliable);
iX) Proven (600 w models — rugged, reliable and respected
British turbine);
X) Southwest ('Aero 403’ - a powerful American 400 w
turbine for modest size and price, and‘Whisper’ 1 kW
model);
Xi) Windside (Finnish vertical-axis 1.2 kW model - innovative



designs!).

Installers & suppliers associated with small to medium stméoines who currently

serve the South-West include:

a) ‘Cholwell Energy Systems Ltd.": Tel. 01803 762628; e-maiblwell@aol.com

b) 'Proven Engineering Products Ltd.": Tel. 01563 543020y.provenenergy.com

c) 'Sustainergy": Tel. 01239 891344hvw.sustainergy.net

d) 'Turbine Services": Tel. 01900 85618yw.turbineservices.co.uk

e) 'Wind & Sun Ltd.": Tel. 01568 76067tww.windandsun.co.uk
But there are also regional marine chandlers and numerous natiadalinternational
environmental technology companies (sourced via the internet) ahaswupply small wind
turbines and associated charge regulators, metres, irsydrégteries, etc.

If power inverters are used to change D.C. into A.C., tne2\wave types provide better
quality supply to appliances, especially computers, but modifiedwsne inverters are
cheaper, and will suffice for lighting and most appliances. gghaegulators, battery-packs,
charging and current metres, cabling, and internal wiring coienscand controls will also be
required, and perhaps insurance should also be considered!

Basically there is not much to choose between the makesndarsoutput capacity
models, as they all provide a reasonable low wattage ielgctgeneration capability, so
important considerations become: power output for the price; cpeids noise; vibration; and
reliability.

Based on continuous DARE reviews of the market and my own redator¢he small -
medium sized wind turbines available, the following conclusionsdeatrawn:-

- Aero Craft's range of turbines are supposedly good, but are esghensive compared

to other similar models (approx. £980 for smallest model), anddt'®asy to find a

supplier;

The Southwest 'Air 403' produces a surprising amount of power (giveoiexutffwind

resource) for its price (approx. £660), but it has been reviewegrasducing

unacceptable noise (if disturbance of neighbouring properties oreoaedivities are a

consideration), and it is apparently prone to shaking and twistitgrbulent air-flows,

(which may occur in the close proximity of the hedges avillege hall site);

The Ampair 'Hawk / Pacific 100" is a much quieter machine,

and is renowned as being reliable and rugged, but obviously

only produces a small peak amount of electricity - possibly not

enough for the village hall's requirements, but ample if aesing|

12v battery based system is all that is required - priceoappr

£550;

The Proven WT600 is again a well-engineered machine, with a

low cut-in speed, and a significant output, but it requires a

substantial mast as it is bigger and heavier than most madels; i

is expensive for its output, and reviews suggest it is

disappointingly noisy - price approx. £1,800;

The 'Rutland 913' (see picture right) is a small but well

engineered model, which doesn't furl (turn) out of high winds,

So it can just go faster and faster to produce significant
power, (but a risky choice at sites prone to storm-force
or consistently high wind-speeds). It is cheap, and well
regarded amongst the smaller models, again ample for
12v battery systems - price approx. £420;

The 'Aero4dgen’, (see picture left) alongside the Ampair
'Hawk / Pacific', is probably the main competitor to the




'Rutland 913" - a well regarded turbine, but cuts-in at a slighgiger speed, (which
may be significant at a marginal wind site and / or at an@st height) , and is slightly
more expensive - price approx. £500;

The 'Kiss/12' looks like an excellent machine, producing signifipener at low wind
speeds, and with a useful on / off switch to protect this non-fumiodel in storm force
winds - we need to find out more about this model - price apf6®0;

'Fourwinds II' & 'Red Baron' 300 w American turbines are new to g, have
impressive performance figures - they come in an everyuongneed kit form, but are
quite large and pricey - in excess of £1,200.

The Navitron 200, 300 and 500 w turbines are a larger design typeusidrtp some of
the yacht-friendly designs discussed above (the 300 w being 2.&assp but the
models are cheap (only £350 for the 300 w model), so saved money saereon
ancillary kit, or indeed a P.V. panel for a hybrid-system.

As can be seen, there are many turbines to choose from indtgasingly competitive
small turbine market, largely driven by the boat-owning sectdralso by off-grid users, (e.g.,
remote home or farm owners, research stations and utility coespavisitor centres, etc.).
Ultimately, the electricity requirement for a specifab will largely dictate the choice of
turbine, along with the site restrictions and available wasdurce.

Using a dedicated circuit based on 12v lighting and appliances e&ke @ big
difference in energy consumption and system efficiency, makiegvind turbine's (or hybrid
system's) job much easier, and makes its power contribution maceatd¢ and more useful.
For instance, let us briefly explore the benefits of using a &Riwg fan (i.e., for circulation of
heated air within the main hall:

The average AC-powered ceiling fan draws between 0.5
and 1 amp. When an inverter is used to run the AC ceiling fan, it
takes 5 to 10 amps DC to run the fan. This does not include the
power consumed by the inverter to produce the AC power
required by the ceiling fan. The 'Vari-Cyclone' DC-powered
ceiling fan runs directly from a battery-bank, so no inverter is
required, and it draws only 0.5 amp @ 12v DC, making the Vari-
Cyclone 10 times more energy-efficient than an AC-powered
ceiling fan. (Inverter conversion loss = 7% - 15%, + power
consumption). The 'Vari-Cyclone' (see left) can either be powered
from a battery-bank, or directly from a wind turbine or PV panel

When considering the amount of energy required from micro-
generation installations, (e.g., a small wind turbine), it is
suggested that a large battery-bank is installed (e.gg Batteries rather than 1 - 2), to store
more power during optimum generation conditions, providing a resenadl feventualities. It

is also often the case that solar energy is more plentifuh wiied energy decreases, and vice
versa; hence the suggestion of a P.V. / wind turbine hybridmyst generally there will
always be one of the two appliances charging, if not both.

Frugal use of lights and appliances will also keep moregelarailable for a later date,
when more power is required, so motion activated lighting is an ateate for the carpark,
external doorways, lobby areas, toilets and stores - areasewighting is occasionally
required, but where lights can easily be left on to walstetricity.

As an example of a typical small wind turbine installation pgek#providing an off-
grid low energy lighting and small appliance circuit for a commyubitilding - a useful
consideration in times of emergency), a 'Rutland 913' turlwombined with an RWS200
controller (which incorporates an SR200 shunt-regulator (to prevertyattercharge in high
winds), a charge ammeter, dual battery voltage LED's battery connection terminals, and a




switch for charging one or two battery banks simultaneously, @othapanel input for hybrid
systems), together with a mast and guy wire supports @sli io the region of £600 ex. VAT.
Additional to this, the cost of 6 x 75 ah batteries (for 2 banks loét&ries), and a 300 w
modified sine-wave inverter (for 240v AC supply for appliances)s phiscellaneous wiring,
etc., will bring the total wind turbine project cost up to £1,000 eX VAdd this to a mid-range
polycrystalline 'SX-60U' 60 w P.V. panel with mounting, costipgrox. £300 ex VAT, and a
modest sized wind / P.V. hybrid system will cost in the regiorED650, (hot including
appliances, or installation, which could be done by a community woramty). P.V. is
discussed in more detail below.

PHOTOVOLTAIC CELLS -

A sustainable and economic
supply of electricity is obviously an
important  consideration  for  the
Northleigh Village Hall requirements in
general. It is worth considering the
electrical generation capabilities of solar
cells, also known as Photovoltaics.

These cells (unlike the solar-thermal

panels discussed above), turn solar energy directly into elgctii¢hen daylight strikes the
specially designed P.V. cells, it creates an electld facross two or more layers of silicon, and
generates an electric current. There are three main tyged/otell: a) Monocrystalline cells
consist of fine slices, cut from a single silicon crystakl are the most efficient type at 15%; b)
Polycrystalline cells consist of fine slices, cut franblock of silicon crystals, and are slightly
less efficient at 13%; c) Amorphous / Thin Film cells areldiaest efficient, at 7%, and consist
of a fine layer of silicon atoms bonded to a glass or metsé lmd are suitable for small
devices, e.g., calculators and watches. In the UK (depending lgoation), 1 M of
photovoltaic cells can provide 100 - 150 kWh of electricity per yearemiding upon the roof
orientation, and available solar energy resource, (the southhe®st good solar resource). The
most appropriate application for P.V. is to meet the modedtieldoads of lighting and other
electrical appliances.

Historically, the problem with P.V. panels was that theyeweery expensive for the
amount of electricity they produced. Increased worldwide volumeaoiufacture and improved
design efficiency has decreased this ratio in recent yaadscuarently available Government
funding via the Energy Savings Trust (the 'P.V. Demonstratiogr®mame’) has enabled grid-
connected installations to potentially be reduced in price by 50%erteless, for every 2 kW
of electricity generation capacity, a building may require etbing in the region of 18 frof
cells on its roof-space, and this will cost something in themegf approx. £10,000 without a
grant (prices do vary but this is a ball-park figure). B &W P.V. installation produces on
average 1,500 kWh of electricity a year (approximately halfaverage domestic property
requirement), at £0.07 per unit of electricity (kwh), it would &ie tb suggest that the pay-back
period would not be remotely tempting to building managers respofrieibéelimited project
budget.

In my opinion, substantial P.V. systems cannot be justified on ecorginds alone
at their current prices, and have to be looked upon as antatimg&stment, installed for their
environmental value rather than economic returns. For this reastess there is secured
external funding for the majority of a P.V. installation'stcbgenerally advise against P.V. for
most community buildings, and would suggest that money should be spent oy+smneng
devices, structural redesigning or better insulation in buildingtead; as reducing energy
requirements is just as laudable as creating energy in gnbeal.

Of course, if funding suppors successfully obtained, P.V. panels will fit relatively
easily to a suitable south-east to south-west facing roof spawsell, and would possibly be



easier to get through the local planning process than a wind twbaesimilar output. There
are also a range of styles in which P.V. panels can now be ahtaige, solar-slates (hard to
distinguish on a slate covered roof).
A modest P.V. array could, for
instance, be installed either flush or on a
shallow angled frame on the south-east facing
end of the village hall, (see picture left), which
would utilise sunshine from the mid-morning
through to mid-afternoon (approx. 5 hrs
average). The former option would be better at
collecting solar energy on sunny days in the
winter, and would be easier to get through
planning - the latter option would collect more
solar energy in the summer months, but may be
classed as an addition / alteration to the
building structure, and would probably require
planning permission, (with cost implications). There is sidfit space above the small window
for a P.V. array of as much as approx. 400 - 500 w, which could ditheonnected (via
cabling run through the wall and across the loft space) intdist@bution board near the toilets
via an inverter (to export electricity), or alternativedpuld connect into a battery-bank
(discussed earlier) which could in turn power a selection of ligramdy appliances (either a
240v circuit via an inverter, or a more economic 12v circuit).i@isly a qualified installer /
electrician will need to assess and design the bestitcconfiguration.

A range of P.V. panel sizes and types are available,watlld suggest an array of one
or preferably several polycrystalline panels of a mid-rangeut {60 - 80 w each) would be the
best compromise between useful power generation, efficiency, &®d pfeel that the P.V.
array, (perhaps alongside a small turbine), should be given ficspErto do, with its charged
battery-bank powering: lights in the toilet block, or a water pfonphe solar-thermal system,
or ceiling-mounted air circulation fans in the main hall, or ewtkr security lights over
doorways or walkways, etc. - a useful contribution to overall @vgments in the hall, rather
than a modest financial return towards the whole electiigitythe latter seems hardly worth
the bother).

If a P.V. installation is wanted as part of the power miX@&thleigh Village Hall, there
are a range of companies which service the south-west, inglu@iarum Solarheat' - 01271
343377; 'Beco Solar' - 01803 833636; and 'Cholwell Energy Systems' - 01803 762628; which
are all based in Devon. There are also numerous national sumaihg accessible via the
internet.

GEOTHERMAL ENERGY -

An increasingly popular technology, which is based on the udsedidackground heat
in the ground (originally emanating from the Earth’s molten-cooenbined with the heat
absorbed from the sun) is Ground-Source Heat-Pump (GSHP) sy$tamis not a new idea -
with over 50 years of development this technology is now installedvér one million
properties, including approx. 20% of houses in Switzerland!

This system utilises a series of water-filled pipes, wiixtend into ground adjacent to
a building, (either horizontally in trenches, or verticallyairborehole), absorbing low-grade
heat from the ground (approx. @) and returning the warmed water back to a heat-pump. The
heat-pump then compresses refrigerant and via heat exchangesrtuates warmed water
(now increased to the region of 50 - %5) to an under-floor or wall-mounted heating loop
within a building, and then back to the pump, where the pscstests again.

The external pipes and trenching are simple and relativedap; (a borehole-based
system is more expensive, with price increasing with deptig. heat-pump itself (which can



be installed internally or, if protected, externally) will @ bigger than a domestic fridge; there
will be no flues or ventilation necessary, and the internalliagtan can be carried out by any
competent plumber. The heat-pumps are increasingly efficigtht,every 1kW of electricity
used to power the pump rewarded with an equivalent of 3 - 4 kW ofriteathe building =
300%+ efficiency; far better than a conventional boiler. Oncéalied there are limited
maintenance costs (certainly compared to conventional oil ob@j#ss), and this system is
cheaper to run than a mains-gas boiler, and much
cheaper than oil and conventional electric heating.
It is suggested that for a typical new
detached domestic dwelling two trenches of pipe-
work will be necessary, (see stylised drawing
left), and the equipment costs, (not including
installation and VAT) will be approx. £6,000, but
Government grant support could provide a
significant sum towards the initial capital costs.
The system would provide very cheap space-
heating and water-heating in a building for many years to come an,ckdficient, and
environmentally friendly, and not subject to tax or fuel pricettiaions. The system would,
however, potentially be using 4 kW+ of electricity at any towhelay, (including peak rate), to
power the heat-pump, so some expense must be expected, (thishowedder, be purchased
via a green-tariff). But what may be of interest is tthas technology benefits from seldom
being subject to planning restrictions, as its components are hvwditlen the building, or
underground.

As with solar water heating, warmed water could be fed inecanmulator tank, and if
this route is chosen the GSHP system could be part of a hybratsiisking with a solar-
thermal system; utilising cheap tariff electricity athtigo heat the water tank, and switching
over to the solar system during the day when free solar powaeailable to keep the tank hot -
potentially a very cheap system to run.

The GSHP system does, however, by its nature benefit froell anaulated building to
be really effective, (as temperatures ofG@r less are produced), and it is felt that although a
twin-compressor design of heat-pump would be able to support the exatiatpr network in
the village hall, a GSHP system would struggle to providectffe space-heating until a
considerable investment is made in double-glazing and other insulatprovements. More
importantly, unless the village hall committee could persubdeneighbouring land owner to
let them install a heat-collection pipe-network in the paddockntehe building, the lack of
hall grounds means the heat-collection would have to be via a beresywstem, which is
significantly more expensive!

GSHP technology is again currently eligible for Government fundipgart, and if this
technology is to be explored further (perhaps in future years - pdgdiniguimprovements) the
local and longest established contact for further information applysis: 'Earth Energy’, part
of 'Geoscience Ltd.", (tel. 01326 211070yw.earthenergy.co.ulk. Another local company
worth considering (with their own designed and manufactured award-wieagpump) is
'Kensa Engineering’, (tel. 01326 37762Www.kensaengineering.cojn

BIOMASS HEATING -

This is perhaps the most powerful space-heating system plyeafgiplicable to total
heating requirements of Northleigh Village Hall. Biomassludes a range of potentially
combustible organic matter, either waste-based or purposengema either processed into a
clean uniform fuel-stock (e.g., wood-chips or pellets), orrdidly non-processed (e.g., logs
and carpentry waste), and consequently will often tie-ih leital small-holders and farmers or
local forestry and timber processing interests.




There are a range of manufacturers and models to choose frany (of them
European, as Britain is years behind Europe in the widespread bgefaéls) ranging from
small wood-stove or ‘rayburn’-sized heaters, up to large
industrial sized installations of several thousand kW rated
output. Also, depending of the building requiring heat, and the
available fuel source, there are either automatic fuel-feed
systems (based on wood-pellet or wood-chip fuel, stored in an
adjacent fuel store with auger fuel-feed) which have
sophisticated and user-friendly electronic controls, or other
more basic manual or machinery-fed systems for larger and
less processed fuel types (e.g., logs or straw babaskite
maintenance and labour requirements, ash waste, loading
equipment and space requirements will all vary depending on
the system choice, (see picture right, a 50 kW wood-chip unit
recently installed in Dartmoor property)

When comparing the economics of various fuels, when
purchased in bulk, wood-chips are cheaper than oil, much
cheaper than electricity and LPG, (bottled gas) and are cabipan pence per kWh to mains-
gas. Wood-pellets are slightly more expensive, but arechgtper than oil. Of course, wood-
chip prices (presumably purchased from a relatively local suppéiea fuel supply contract of
5 years, etc.), will remain far more stable than fossisfuand wood-pellet prices should
slowly decrease as pellet production increases both regiondllgaionally.

An automatic biomass boiler system for the village hall wohtivever, require some
form of fuel storage area, and in the case of wood-chip this malytode partly subterranean,
with an external loading hatch - probably a show-stopper in lighthef durrent space

availability - or lack of it - around the building. Wood-pellet
fuel deliveries, however, unlike wood-chip, could be blown
into a suitable storage area via a pipe from a tanker lorry,
rather than tipped. This enables the possibility of a small
outbuilding to be constructed on the north-east side of the hall
(in the position of the current oil storage-tank - see picture
left), to be utilised as a combined plant-room & fuel-store.
The store and plant-room would need to fit into a space of
approx. 6 m x 2 m x 2 m, (which is just about feasible), with a
small auger-feed transferring pellets from the store side
directly into the pellet-boiler. Such a combined plant-room
and fuel-store would also require cold water and electricity
connections (both already in place within this end of the hall),
with a new plumbing connection to the internal heat-loop, and
utilising the existing radiators to distribute heat.
With the village hall's total volume in the region of
850 nt, the rated output requirement for a biomass boiler to
cope with the peak heat-load would be approx. 30 - 40 kW, and theopiiitgtalling a boiler
of this size (including the fuel agitator and stoke-augeesyswill be in the region of £12,000
- £13,000 (ex. VAT); plus additional contractor and material costedaostructing the fuel-
store and plant-room - perhaps an additional £4,000 (quotes would be defirenore
accuracy). Allowing perhaps another £500 for trenching pipework and aszbconnections
and alterations to internal pipework, a total installation cogterrégion of £16,500 - £18,000
would not be unrealistic. Pellet fuel costs (approx. £115 / tonnevoeuadditional thereafter!

So, it can be seen that the main hurdle to cross when choosing amtEuBiomass

heating system is the initial installation costs, whicpjagily costing in the region of £300 -



£400 per kW installed, will be significantly higher than instajla gas or oil boiler, (although
the pipe-work, radiator and control system costs will largelyheesame whatever the boiler
system choice). Biomass is, however, a proven cheap and eetifibtnative to oil or gas
fuelled heating systems, and of course it will not be prone t@xtpected price rises in the
fossil-fuel sector over the coming decades - a wise indtfor the village hall's future.
Biomass systems are currently supported by Government fundingawtamatically-
fed wood-chip and wood-pellet fuelled heating systems being eligibl€lear-Skies’ funding
support. A 'Community' project installation such as this could veagp to 50% support, and
hopefully this funding still be available (in possible a sligtdifferent format) beyond spring
2006.
Suppliers of automatic wood-pellet heating systems in the saghregion include:
'‘Econergy Ltd." (contact Jim Birse on 0117 37756@6w.econergy.ltd.ul;
‘Wood Energy Ltd.' (contact Robin Cotton on 01398 351@48@y.woodenergyltd.co.uk

CONCLUSION -

| personally believe that the biomass boiler (wood-pelletlefde system is too
expensive to justify on this site at this stage; especialyha current oil boiler could be
expected to have another 7 - 10 years serviceable life. thisels an option to be revisited
when either the current oil boiler is in need of replacemetiteocost of heating oil becomes so
expensive that the economic benefits of wood-pellet fuel make siystem investment
requirements more justifiable. | also feel the GSHP systenid be a non-starter at this site, as
the building will not be thermally-efficient enough to feel thedfs, and the lack of ground
availability means an expensive borehole based system woudd,bieed.

By balancing achievable capital expenditure against usedufjgiself-sufficiency at the
site, however, | personally believe the best options for thehiah Village Hall are as
follows:

Explore wall, loft, doorway and window insulation options, to improve ttiggmal-

efficiency of the current building - this should be a Villagel ialmmittee priority, and

there may be funding available to help the committee aelsgnificant improvements;

Install a 250 - 300 w rated wind turbine (sub- £650) on a suitable pthle abrth-west

end of the hall, at 7 - 8 m height, or preferably higharbjéct to planning authority

approval, and nearby hedge management);

Install a single 60 - 80 w rated P.V. panel (sub-£350) on the soutfaesst wall of

the hall. P.V. may also have a use powering small externibmactivated security

lighting over doorways, etc. and may help to discourage vandafighe dhall or its
expensive renewable energy installations;

With all mutually required connections and design consideratioogbine the

installations as part of a hybrid 12v power supply system (based @ssaciated

battery-bank), creating a dedicated circuit of low energy dightthe kitchen, toilet,
lobby and store areas, and 12v ceiling-mounted air circulatimifiethe main hall;

Review currently installed lighting in the main hall, and reduaétage requirement and

switch configurations to reduce unnecessary power demand whposgsble;

If finance is available, and a sufficient hot water requéeiris identified, install a

solar-thermal panel (an evacuated tube design) on the soutfawiagtroof pitch at the

south-east end of the hall; plumbed to supply an accumulator veskeltoilet / boiler
area - feeding the sinks in both the toilets and kitchen areashamsw commercial
dishwasher;

Encourage the involvement of the local residents in the projeeteapossible, to gain

community support, and embrace the educational benefits asdowidlterenewable

energy / energy-efficiency projects - be proud to use renewanidgut the Northleigh

Village Hall on the renewables map!



Of course, not all of these installation types need to be pursubd aame time, and
can be approached as a phased programme of environmental projects (jpadegson
separate fund-raising efforts). It is obvious, however, thatwable energy technology, (even
small-scale installations), generally doesn’t come chaag,long-term gains will need to be
weighed against initial capital costs if external funding is aailable. Also, the usual
dedicated renewable energy grants (e.g., Clear-SkiesharlV¥. Demonstration Programme)
are coming to the end of their funding round, and there is uncertotyt the new funding
packages available. So the use of non-fundable 12v systenmsegumstified. The Village Hall
Committee will therefore have to look to other funding sources,, (g East Devon AONB
Sustainable Development Fund, or the Community Council of Devon ¥iltadl Fund, etc.),
or draw upon their traditional fund-raising abilities to support the gtofe.g., the Northleigh
Village Hall Eco-Energy Fund!).

But if any of the options suggested in this report reach a ssfaténstallation stage, it
will be a valid contribution, albeit modest, to rectifying eommental burdens placed on the
planet by human activity — and will be a very positive role-mdéalethe community and for
visitors to Northleigh, who will benefit directly from thestallations!

STUART COLEMAN (BSc.Hons.)
DARE & CRI Project Officer

The Devon Association for Renewable Energy is afoaoprofit company (Company No. 4189619)
that promotes the advancement of renewable energyRIE. is entirely independent and does not
promote or endorse the services or equipment of arey ampany above any other. It is the
responsibility of the individual to ensure, whenrghasing or specifying a particular renewable eperg
appliance, that it is fit for purpose and apprderiar their needs.

The 'SACBAR' project and this Northleigh report have been funded biyabkieDevort
AONB's 'Sustainable Development Fund', and thanks to Kimmo Evahgfassistanc
in this project.
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