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SITE VISIT —

Wednesday  January, 2006 — Stuart Coleman - Meeting with Paula Wyon-Brown,
Chairwoman of 'Uplyme Village Hall Committee’, and later joibgdcher husband Mr. Wyon-
Brown (Committee member) at 'Uplyme Village Hall'; astmdrthe 'SACBAR' (Schools and
community buildings accessing renewables) Project; funded by Basbn AONB's
'Sustainable Development Fund'.

THE SITE -
Uplyme is a village located in the

far south-eastern corner of Devon, just 2

km north of the popular Dorset coastal

town of Lyme Regis. Uplyme lies within

the boundary of the East Devon AONB,

within East Devon District. The village

hall itself (see picture right) is a modern

design, built in 1993, (so it is not a listed

property), and is placed on flat ground in

a valley bottom; (Grid. Ref. SY 3240

9343), not within the Vvillage

conservation area. It occupies a

reasonably large site, with a sizeable

tarmac covered carpark at the southern end of the area; and am@heof hard-standing

located on the site's northern end. To the east of the hall i3tt&5Boad heading north-west
from Lyme Regis towards Axminster; with a selection
of residential properties (bungalows) laid back from
the other side of the road on higher ground; and a
garage a short distance up the road to the north. A
drainage channel carries a modest body of water
between the road and the hall's grounds (see picture
left), and the instability of this channel has caused
some concern and financial expenditure for the
committee in recent years. To the south of the carpark
is a tarmac tennis-court (see picture below right), and
to west is the 'King George V Uplyme & Lyme Regis

Cricket Ground' - a large open grass-covered area

with two single-storey pavilions and occasional tree

planting on the boundaries. The site is accessed

through a gateway approached via the village hall

carpark, and this is also the route of a public footpath

which passes westwards towards the other side of the

valley, where higher ground lies beyond the cricket

ground.

The brick-built hall is an interesting chalet-
bungalow type design, with only a small area of first-
floor space - a room used for meetings by the village



hall committee, and other local organisations - this meeting roarntshawn electric convector
heater (approx 2 kW rating). Although hard to
measure accurately due to its complex shape, the
hall has an approximate volume of 3,500, m
including an extension to the rear of the building
(partly funded by the Sports Council) which
houses the changing-rooms and wash-rooms for
the local football team (which plays on a ground
to the west of the cricket pitch). A large entrance
lobby (flanked by toilets and a bar area) leads
through double doors into an impressive sized
main hall (see picture left), with a stage area at
the north-western end of the room, and a

generous area of glass on the south-western wall providing gaacliriaght in the afternoon,

but only a modest passive-solar warmth gain. Heating for the mdiarkal is provided by a

gas boiler on the first floor; (the boiler was not accessibltherday

of the visit, so its kW output rating is not known, but is presumably

modest in size; perhaps 40 - 45 kW output would suffice), which

blows warmed air through piping to 12 ducts located in theshall'

roof and walls (see picture right). Lighting is provided by a bank of 8

x double strip-lights, (4' fluorescent bulbs, approx. 45 w each), plus

10 wall lights with ordinary 60 w bulbs (operated via a dimmer

switch, as is often the case for halls with an active events diary, but it

unfortunately prevents the use of energy-saving bulbs).

The adjacent kitchen is large and well equipped, with a range

of electric appliances including 3 hot-water urns (6.5 kW in total), a

microwave oven, a fridge and fridge-freezer, a heat-cupboard, and an

extractor hood over a double gas cooking-hob, (see picture below

left).

The outside of the building has a selection
of external lights (approx. 12, mainly circular
fluorescent tube designs) and a single motion-
activated spotlight by the main entrance. The
changing rooms to the rear of the building have a
small Baxi-Brazillia 2 gas heater (only in the home
team's dressing room, it was noted with some
amusement!), a selection of ordinary bulbs and
strip-lights, 2 x 1.6 kW hand-dryers in the toilets,
and a dedicated
‘Andrews' 380 litre

capacity gas water heater (26 kW rating) to supply the showers,
(see picture right). This selection of appliances presumably only
have periodic use, (probably at weekends), but the hall

committee will need to consider the charges for sports groups as
the costs of running all these appliances may be more costly than
imagined.

Off the lobby, the bar area houses an electric distribution
board, and below it a bank of timer-switches &r electric
heaters (Dimplex 2 kW convector designs) in different zones
(e.g., the toilets, and the lobby)) 2 hour timer-switches for
water heaters to supply different zones, (e.g., the toiletdahe



and the kitchen; and) a vent control for the main hall's hot-air heating. This is tlostm

sophisticated and user-friendly zone-control | have seen in my
numerous visits to small community buildings (see picture
below left), and it should act as a model of best-practice for
buildings which have irregular bookings and user
requirements such as village halls. Only using electrical power
exactly where it is needed and with a time limit to its
operation must reduce energy wastage to a realistic minimum,
and in turn make considerable savings on the hall's electricity
bill. It is not certain at the time of writing the report, howgve
where the separate immersion tanks which supply these
different zones are situated - there was, for instance, not
thought to be much loft space available in the apex of the
main pitched-roof for water tanks. The position of these tanks
could prove important when considering the potential of
renewable energy systems at the site.

Uplyme Village Hall is well used, with regular

bookings for most days, including frequent use of the main hall byotte $chool, (as the
school does not have a hall of its own), and at the time of the siteawvell attended W.I.
meeting was in progress. The Village Hall Committee is aitghar status which offers a
number of potential funding opportunities for energy-related instaist Revenue for running
the facility comes from bookings, but the committee has to includeidimg costs of utility

bills within these booking fees. Mrs. Wyon-Brown provided me witlelacsion of the hall's
utility bills over recent years, which are as follows:

2002 - 2003: | 2003 - 2004:] 2004 - 2008 2005 - 2006
(3 QTRS):

Mains-Gas: £336 £504 £585 £338

Electricity: £823 £810 £860 £611

Water: £545 £612 £607 £591

It appears that the gas bills are as expected, showing aabémesd of increasing,
though the significant jump in bills between 2003 and 2004 is a bit ofystery - perhaps
reflecting some new regular bookings in the hall over the wpdend rather than just a tariff
change. A sub-£600 bill for such a large and regularly used hall is,veowsite low, and
suggests the building is reasonably thermally-efficient, andwifse reflects the cheapness of
mains-gas as a fuel at the present time - this is, howeveto dirange over the coming years
as North Sea gas supplies start to become scarce.

The electricity bills have remained remarkably steady, iamébuld be interesting to
know when the zone-control panel was installed, as it is feltrihis help to reduce electricity
wastage. Electricity is, however, the largest bill by gjsibme way, and it is felt that the use of
numerous electric convector heaters will be a major influencehmn -tthey are fairly
inefficient, and electricity is significantly more expensive than massfper unit of energy - so
a general move away from electric space-heating - oeast towards more efficient heater
designs - would be a wise choice. The give some stability tedhenittee's finances for at
least one of the utility bills, a contract has apparently begred with SWEB / EDF Energy to
maintain prices for three years. It may, in due course, be worttothenittee reviewing their
electricity supplier and the chosen tariff, as the market isrbeg increasingly competitive,
and savings could be made. There are also a number of temptingdy gréen electricity
suppliers and / or tariffs which could be chosen instead.

It is presumed that the village hall has a water metitging by the fluctuations in the
water bills, and it appears that this recent year could semidicantly high water bill. So a



review of water use and how it can be saved may be worthwhteintance, reducing the
volume capacity of cisterns; using water-saving controls on ufinghing, or using dual
flushes on conventional cisterns; using percussion taps or finetgpsain sinks; using water-
butts to collect water off the building's roof for use in gardeasor floor cleaning, etc. (for
more ideas checlvww.green-office.org.uk). Also, for general environmental reasons, it is
good to reduce mains-water consumption where possible, as it hdsasbagiated energy cost
(processing, pumping, etc.).

An energy audit (partly tackled in this report) is an effedingt step at establishing the
current usage of energy / electricity, and will also highlight obviousawgments that could be
made when appliance replacements or building maintenance is losisigered (e.g., double-
glazing for all remaining single-glazed windows; cavity-walsulation if applicable; and
effective draught-proofing on all doorways). There are obviouslyngeraf other energy-
saving options which could also be considered by the village hall committee, which include:

- Reviewing the energy-efficiency of the lighting, space-ngatind water-heating, and
electric appliances in the village hall, (e.g., the use of gr&aging light bulbs should
not be under-estimated in its ability to reduce the total electricity lapdreenent, (e.qg.,
replacing ordinary bulbs in the sports changing-rooms, the corenmmtem, and the
external spot-light), as could motion-activated lights in the toiletshen, bar & lobby
areas);

Air circulation fans (with small electricity requirementgn be helpful in keeping more

of the heated air down where users are, rather than leavingtitatify up in the roof

area, so boiler output temperatures can be reduced by’€fdalthough it is suspected

that blown air systems such as the one in the main hall may dravactive air
circulation by default anyway);
The use of energy-saving plugs on the fridges and freezers
in the kitchen can make considerable cost and electricity
savings over a year (eg., the 'SavaPlug' which is available
from 'Eco-Exmoor’; www.eco-exmoor.co.uk/products-
small/savaplug.

Energy efficiency is the most cost effective way forward,
so should be considered first. Renewable Energy systems are an
option, but should be considered second. Good quality insulation,
energy-saving devices, and associated building design are the
cornerstone of a sustainable building project subject to budgetary
limitations. If the effective heat-load and electricity regqment
for Uplyme Village Hall can be reduced as much as possible, the
specifications of chosen renewable energy (or fossil-fuel) mgste
can also be reduced, as will initial capital costs. At the enbeof
day, energy-efficient buildings make good economic and
environmental sense.

It is felt that energy-efficiency improvements may have a
significant effect on reducing the consumption of mains-gas for

space-heating, but the village hall would also benefit from reducing itsi@lyatonsumption -
currently used for all hot water at the taps, and a varietiglofing and appliance loads, even
after energy-efficiency improvements. To this end, several rdslevemergy systems will be
explored in this report.

WHY RENEWABLES? -
0 Reduced use of ‘conventional’ / ‘fossil-fuel’ derived energy soufces coal, oil and
gas), and their replacement with renewable energy options (tdtymaerived from
non-finite solar-derived sources, i.e., wind, water, solar, biomasga®iand earth-



energy) will help reduce Carbon Dioxide (€CGmissions to the atmosphere (a bi-
product of the fossil-fuel combustion process, and a ‘Greenhouse-Gaglylar
responsible for ‘Global Warming’).

o Renewable energy options are generally economically attracev&inly if the initial
capital costs of installations are weighed against (potentiddgades of cheap / free
energy supplies.

o0 Many renewable energy technologies will be based on free apatetural resources,
and as such will not be subject to fluctuating and potentiaipplong fuel cost rises,
which are influenced by the local and international market. Thosvglfor more stable
financial budget management by site managers.

0 Renewable energy options generally reduce the drain of financd theé community,
and can help support local renewable fuel companies.

0 Renewable energy is a positive environmental and ethical choieg forganisation or
a community which wishes to embrace the best of the new whillsprstecting its
local heritage — the sustainable choice!

SOLAR WATER HEATING -

This is one of the most widely used and increasingly costteierenewable energy
technologies in the UK. Relatively simple to install, and applicébleost buildings with a
suitable roof space, the typical domestic system (based oneatoplpanel of 2.5 - 3 will
now be able to return an expected saving of 50 — 70% on a typical dohwswater bill, and
at £3,000 - £4,000 (including panel, pump and accumulator vessel and assouiatadg)lthe
expected pay-back period will be less than 10 years, (espewidhi the inclusion of grant
support).

The solar water heating (also referred to as solar-thermalket is becoming
increasingly competitive, with many new companies appearing. €a@aethe ‘new double-
glazing’ the problem now is not so much the price of installatiorwleether you will get a
quality product from a reputable installer, with suitable wareargind after-sales support. That
aside, the technology is well established, and is extensively tried aedl tEsere are two basic
solar collector types a) the flat-plate panel, with water pipes behind (a simpler and eheap
design, but not as thermally efficient), abpthe evacuated tube system, (higher quality and

more technically advanced - producing higher

temperatures, but more expensive) - (see diagram left,
@-’1 showing vented twin-coil solar system — ‘Imagination

e S0lAIY).
Water slowly pumped through either solar-
collector type, once warmed by the sun, then passes
l . through a twin-coil water cylinder via a heat-
§| oo exchanger, and is transported back to the collector via
* a pump to start the process again. The water cylinder

|_|E is also connected to a thermostatically controlled
auxiliary heating supply, (e.g., a conventional boiler or
an electric heater coil, as a top-up in poor solar
conditions). Cold water from the mains-supply is then drawn into therbattdhe cylinder as
the heated water leaves the top of the cylinder and enteredbged heating loop. Modern
systems also include heat sensors which shut off the water putiptbaisystem gets too hot
(80°c +) and in some systems this pump is even run by electrioity & Photovoltaic panel,
providing a totally solar powered system.

The one slight exception to this general approach is the 'Salagygtem which has a
thermally insulated flat-plate panel and silicon rubber pipewohicwruns pure water through
the system at a slow rate, and supplies direct heating to drtenkhe top rather than via a

s Cplarcin



heat-exchanger colil - theoretically a more efficient apgropviding a full tank of hot water
(rather than a three-quarters tank full), and is cheaper to install as itlisgnaut existing tank.

The power rating (in optimum conditions) of a typical domestiarscollector is
approximately 2 kW/h of equivalent energy (comparable to an immensiater). The average
household needs 3,000 kWh (Kilowatt hours) of energy per year to provide all its hot water, and
in the south-west an average value of at least 1,250 kWh of solayygmer nf of roof is
potentially available each year for water heating!

The Uplyme Village Hall requires a modest amount of hot wiiteughout the year,
(certainly in the evenings) for both the kitchen
and the toilets, and a periodic heavy requirement
in the changing rooms. As there is no requirement
for hot water as part of a wet space-heating
system, a solar-thermal installation could in
theory provide a large proportion of these hot
water requirements; particularly during the
summer months. A solar-thermal system could be
positioned onthe reasonably suitable south-west
facing roof pitch (see picture rightjhich has an
angle of approx. 40- a good compromise angle
for reasonable all year round energy collection), at
the south-east end of the building, roughly above the toilet area. Tih&ybesn choice would
be an evacuated tube design, which could draw a useful amount ofeselgy from the
midday - late afternoon sun (certainly in the summer months), evamfiitiee to the profile of
the south-west facing roof. This installation would make a valuadribution by supplying
pre-heated water to a new accumulator tank, which could be plabed mtthe loft space
immediately below the installation (depending on the availgidees a horizontal tank design
could be used), or down in the bar or lobby area (a conventional vertggh}jevhichever
position is best suited to building. The large capacity (approx. 2@8)lihot water accumulator
tank could in turn feed the separate sinks' hot taps in the kitchen ksl (@i some pipework
alterations) and also could connect into the cold-feed for washauipines or dishwashers if
the village hall chooses to install these. The tank could largphace the need for separate
water heaters, but it would need to have its own timer / theatcaly-controlled electric
immersion coil (only turned on if absolutely necessary); withstilar panel providing varying
amounts and temperatures of pre-warmed water during the day, éntheviélectric auxiliary
system topping-up the temperature as required, (e.g., during periodteawly usage).
Alternatively, a solar-thermal installation could be placed on déhseast facing roof pitch to
capture energy from the morning sun. A combination of both roof oriensatvould certainly
give a longer energy-capture period - both systems probably ¢eedinthe same accumulator
tank; but it would perhaps be more difficult to feed warmed wattr & tank from an
installation in the south-east position - again, tank positions and pipéayarkis will need to
be reviewed.

It would also be feasible for a solar-thermal installation tinbtalled at the north-west
end of the main south-west facing roof-pitch to feed into the wWesater which supplies the
changing-rooms, but it may be harder to justify this installafitime changing-rooms are only
used a couple of times a week. Otherwise there would be a tankwétaotsitting unused for
days on end, with only a modest gas consumption saving made to repay the costaifanstal

The one consideration which will need to be reviewed is whether some sort of peotecti
barrier or netting would be required to protect the installatidrgs) well-hit cricket balls from
the neighbouring cricket ground. It was noted that several roofwées cracked and some
completely smashed at the time of the visit - almost cdytadiue to 6s during the summer and



autumn period! A smashed solar installation could cost the criakietddarly - if the batsman
in question or the village hall committee were actually aware thensysid been damaged!

If a solar-thermal system was to be explored further,asssimed that Uplyme Village
Hall has a fairly complicated hot water plumbing design in and around the dodpyso a solar
engineer will need to design the best pipe and tank layout twrpo@ate the new solar
installation. There are many regional solar water-heating supgl approach for quotes and
site assessments (including sizing and designing the system%prapanies we have been
involved with on training and community projects before include: ‘€&dalar Ltd.' (contact
John Turner on 01566 781508 )k and 'Solpower Ltd." (contact Mr.
Resuggan on 01803 328088).

Solar-thermal installations are eligible for funding support fronCifiés ‘Clear-Skies’
programme, but this is coming to an end in March 2006. A new funding progrardue to
start in April, so for more information contact ‘BRE’ (who admieisthe current funding
programme) on_08702 430 93@lternatively, have a look at the Clear-Skies web-site on
www.clear-skies.org There is also potentially match-funding available from enstgyply
companies, such as EDF Energy’s 'Green Energy Fund’, (also aveignificant proportion of
the installation costs).

PHOTOVOLTAIC CELLS -

A sustainable and economic
supply of electricity is obviously an
important consideration for the Uplyme
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 electridftyen daylight strikes the specially
designed P.V. cells, it creates an electric field actess or more layers of silicon, and
generates an electric current. There are three main tyged/. cell: a) Monocrystalline cells
consist of fine slices, cut from a single silicon crystal, amedthe most efficient type at 15%; b)
Polycrystalline cells consist of fine slices, cut from a klotsilicon crystals, and are slightly
less efficient at 13%; c¢) Amorphous / Thin Film cells arel¢fast efficient, at 7%, and consist
of a fine layer of silicon atoms bonded to a glass or metal &adeare suitable for small
devices, e.g., calculators and watches. In the UK (depending upotioidcal nf of
photovoltaic cells can provide 100 - 150 kWh of electricity per yegrem#ing upon the roof
orientation, and available solar energy resource, (the south-veeatdwd solar resource). The
most appropriate application for P.V. is to meet the modest ekddivads of lighting and other
electrical appliances.

Historically, the problem with P.V. panels was that they wery egpensive for the
amount of electricity they produced. Increased worldwide volume of manufactdrienproved
design efficiency has decreased this ratio in recent yeaiscwarently available Government
funding via the Energy Savings Trust (the 'P.V. Demonstration &roge') has enabled grid-
connected installations to potentially be reduced in price by 5@erheless, for every 2 kW
of electricity generation capacity, a building may require sometiri the region of 18 frof
cells on its roof-space, and this will cost something in tij@neof approx. £10,000 without a
grant (prices do vary but this is a ball-park figure). If & P.V. installation produces on
average 1,500 kWh of electricity a year (approximately Hef daverage domestic property
requirement), at £0.07 per unit of electricity (kwh), it would be fair to suggeghthaay-back
period would not be remotely tempting to building managers responsibéelifoited project
budget.



In my opinion, substantial P.V. systems cannot be justified on econooundsg alone
at their current prices, and have to be looked upon as an altroiggtment, installed for their
environmental value rather than economic returns. For this reasoss uhkre is secured
external funding for the majority of a P.V. installation's cogenerally advise against P.V. for
most community buildings, and would suggest that money should be spent gy-smeng
devices, structural redesigning or better insulation in buildinggdds as reducing energy
requirements is just as laudable as creating energy in a benign way.

Of course, if funding suppoit successfully obtained, P.V. panels will fit relatively
easily to a suitable south-east to south-west facing roof spawsall, and would probably be
easier to get through the local planning process than a wind turbasiwiilar output. There
are also a range of styles in which P.V. panels can now l@ebi e.g., solar-slates (hard to
distinguish on a slate covered roof).

P.V. arrays could be installed in similar positions to those suwgydst the solar-
thermal installations (discussed earlier). There is, for ins{aufficient space on the south-east
facing pitch above the entrance for a P.V. array of approx. 1.5 - Blkdt, which could be
connected (via cabling run through the roof-space above the lobbyhehttistribution board
in the bar via an inverter (to export electricity); (obvioustyalified installer / electrician will
need to assess and design the best circuit configuration). $ymaasignificant P.V. array
could placed on the south-west facing pitch, perhaps in excessVéfdutput - but this would
be a very expensive installation (definitely requiring substagteht support), and again this
installation would be vulnerable to stray cricket balls.

If a P.V. installation (of any size) is wanted as part ofpibmer mix at Uplyme Village
Hall, there are a range of companies which service the southiagting: '‘Barum Solarheat'
- 01271 343377; 'Beco Solar' - 01803 833636; and 'Cholwell Energy Systems' -762828;
which are all based in Devon. There are also numerous national suppkéysaccessible via
the internet.

WIND POWER -

The most applicable technology for generating significant quantfiedectricity to
support the Uplyme Village Hall's general requirements, in thenalesof any realistic hydro-
electric potential on site, is a wind-turbine.

Whatever the size of the hall's electricity requirementgetigea wind turbine to suit its
needs. If power sufficient for just a selection of strip-ligat&l occasional appliance use is
required within a building, then a turbine in the sub-1 kW - 1.5 kW randemtbably suffice,
with associated 12v, 24v or 48v battery-pack storage and / or powetemvequirements
(changing the 12v DC current generated into a suitable AC curterthe case of this site, a
bigger turbine (e.g., 2 - 5 kW) could be utilised to provide an option for nrogva water
heating coil, and / or perhaps an electric night-storage headtiee iobby / bar / disable toilet
area, as alternative energy dumps when lighting and appliancesoi@ia use. It is felt,
however, that these larger turbine models, (probably on masts issexic@0 m to gain better
air-flow and justify their increased output capacity), may Wwelseen by villagers and the local
planning authority as an unpleasant visual obtrusion for the elevatddntes properties on
the other side of the road; or in such a close proximity todhé itself and the neighbouring
cricket ground. Therefore, the smaller turbine range discussed a&itbres,roof-mounted or on
a mast at 7 - 8 m (preferably higher), is the best
compromise.

Depending on the prevailing winds on site it
will be necessary to consider the positioning of the
turbine with respect to large trees or nearby
buildings. Obstacles such as trees (for instance, the
semi-mature Maple trees (approx. 12 m high) on the
edge of the cricket pitch beside the carpark - see



picture right) will cause turbulence which effects turbine efficy, so the turbine will either
have to be a sufficient distance away from these obstacles, or must be setédrahgight.

After a brief tour of the site, it is felt unrealisticébhoose a free-standing turbine in the
immediate vicinity of the hall, (i.e., in the grounds near the roatkar the cricket pitch, or in
the carpark area), especially if guy-wires have to spreadamuind the mast, causing an
obstruction and potential haza®io a small turbine on a mast directly connected to the north-
western end of the hall is felt to be best, with the mageériag against the wall in several
places as the main strengthening brace, (i.e., to the ldfeadxisting boiler flue, shown in the

picture left, in line with the roof ridge). The turbine should ideally
be set as high as realistically possible, (i.e., a hub-height of
between 7 and 8 m). A turbine in this position could utilise winds
from the south-east and south-west, and also the north-westerlies
coming down the valley - evident on the day of the site visit.

The village hall is not a remote property, but the turbine
would be a considerable distance (approx. 40 m) away from the
closest residential properties (i.e., to the north-east), on the
opposite side of a busy main road, and partially masked by tall
conifer and shrub hedges in these properties’ gardens. Planning
permission would, however, be required, as the turbine would be
viewed as an alteration to the building's profile.

The grid reference for the hall (recorded during the site
visit on a hand-held GPS unit) is SY 3240 9343. The average

wind-speed data for this position was calculated using the 'NOABtibnal wind-speed
database, which gives a generic figure for the kinat encompasses a location. The speed
registered for this particular Knis 4.5 m/sec. @ 10 m height, (rising to 5.5 m/sec. @ 25 m
height). This is a rather poor average, but it should be realisethehAlIOABL database only
provides rather coarse data for a given area, and that local appeml variations can have
significant effects on the actual wind speed at sites within that givén km

As, however, we are probably looking at sub-2 kW turbine for this projextcan
consider small models with cut-in speeds (when the blades of theeustairt to react to the
wind) as low as 3 m/sec. It should be remembered that winddensedteady, and gusts of
twice the local average wind-speed will return 4 times theepayeneration. Similarly, in
periods of low wind, a more powerful turbine may not be generatialh, &ut a smaller turbine
could still be turning and providing a useful output - over a year thisd cmalke a big
difference in the total kWh of electricity generated. Sirhild would suggest the project is not
looking to sell significant quantities of electricity back to tr&l, but would mainly provide
electricity which would be utilised on site. So what turbines are
applicable?

There are two roof-mounted turbines which have recently
entered the market, which | feel would be applicable to this paaticul
site, these being: a) the 1 kW 'Windsave', and b) the 1.5 kW 'Swift'.

Looking at these in more detail:-

" The Windsave turbine (see picture right) is a 1 kW model which has
its own plug-in inverter package - a clever marketing ploy tgptem
those who do not want the fuss of battery-banks and associated
complex and untidy wiring. Any electricity produced is fedhigfint
into a building's mains-circuit via the nearest 13 A socket. As long
as sensors monitoring the circuit register electricity baseg in the
building, the generator's production will be utilised - reducing
consumption from the mains supply and saving money. If, however,
there is no electricity being used (e.g., in the middle of thbtni



although even in the early hours a fridge, alarm, or boiler m#ybst drawing some
electricity), any generated electricity will be dissipassdheat - so the committee would
need to consider the usual electric-load requirement in the halad®4 hour period if they
are to get the best from this system. On a typical site wittiest average wind-speeds the
Windsave is expected to produce between 500 - 1,000 kWh p.a. (up to 2,000 kwh on an
exposed site), so a single ROC (Renewables Obligation Catifipayment may also be
achievable each year (worth approx. £40 / MWh), on top of the elgcsavings. At a
price of £1,500 installed, a likely payback period (based on gemeratil MWh worth
approx. £88, plus and additional ROC payment of £40, giving £128 p.a.) will be approx
11.5 years (based on current electricity prices - the paybaukl ceduce as electricity
prices rise in the future). There may also be government guppbs available to reduce
the initial cost of the turbine to make the package more tempting in summary, local
wind-speed and the use of electricity generated in the nightin(wired-speeds are often
greatest) will be an important factor when considering this mdael more details, Tel:
0141 420 7400, omww.windsave.com

The Swift 1.5 kW turbine (see picture left) is

quite a different design. Is being marketed

as the world’s first silent, building-mountable

wind turbine. Its design enables use of the

turbine in turbulent air-flows associated with

buildings, and its silent mast-mounting

technology eliminates unwanted vibration to

building. It has a projected 20 year product

life (longer than the Windsave), with low

maintenance requirements. Its rated power

output is 1.5 kW (based on 10.5 m / sec. wind speed - allowing for roofdrelate
acceleration), and it is suggested it will produce approx. 4,200 kWtygzer (rather
ambitious | believe) at an exposed site. This system should bevivadiinto the mains
circuit via an inverter, so that surplus electricity can be egdprbut better still is to
connect the system straight into a hot water accumulator tarkstiaable immersion coil,
displacing the need for mains-electrical supply. It is forettadtthe system (currently in
the pre-production stage, and due to be retailed in early 2006) wiketnat approx.
£2,500, with perhaps another £500 for installation, so based on the exampte of a
‘Ecotricity’ green tariff, the value of this electricity is as follew

Ecotricity Tariff: Swift generated units per year, Value:
£0.1266 / kwh (¥ 900 units) 900 kWh £113.94
£0.0885 / kWh 3,100 kWh £274.35

Total: 4,000 kWh £388.29

So based on these projections, the turbine would pay for itself in appibyears.
Based on a more conservative (realistic) generated output of 2,500 k\Wieeagre the Swift
would generate £255 worth of electricity, and could pay for itselfcapptl.7 years. With
eligibility for at least two ROCs p.a. (worth approx. £80), the pagkbperiod would be
reduced to less than 9 years; and as with the Windsave, teeopetectricity is likely to keep
increasing over the turbine’s lifetime, so the value of the Swofitput will increase, and its
pay-back period will reduce accordingly. Again this systentsis supportable via Government
grants, so the price is reducing to the point where an installadidd be looked upon as a wise
investment of village hall committee funds. For more informatioh U&31 5353301, or
www.renewabledevices.com

In conclusion, the Swift is the more innovative design, with I&s$iiood of associated
noise (a significant planning issue) and is likely to produce neteetricity over a longer



lifetime. But the Windsave is a simpler system to install eBndmaller (another planning
consideration), and has a significantly lower initial capitat.dowould suggest, however, that
there are a number of other turbines available in the size w@nggdered here, which (if
suitable brackets can be sourced) can be mounted on a building, andypoksiyper -
although the committee would need to organise the installation, esé thher turbines would
not be eligible for Government funding.

GEOTHERMAL ENERGY -

An increasingly popular technology, which is based on the use of tkgrband heat
in the ground (originally emanating from the Earth’s molten-coomlined with the heat
absorbed from the sun) is Ground-Source Heat-Pump (GSHP) system fibi a new idea -
with over 50 years of development this technology is now installed in awve million
properties, including approx. 20% of houses in Switzerland!

This system utilises a series of water-filled pipes, whidkrel into ground adjacent to
a building, (either horizontally in trenches, or vertically in aebote), absorbing low-grade
heat from the ground (approx. 12) 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 process starts again.

The external pipes and trenching are simple and relatively ckedpyrehole-based
system is more expensive, with price increasing with depth)h&€aepump itself (which can
be installed internally or, if protected, externally) will beligger than a domestic fridge; there
will be no flues or ventilation necessary, and the internal lastal can be carried out by any
competent plumber. The heat-pumps are increasingly efficient, waty dkW 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. Once installed there are limited
maintenance costs (certainly compared to
conventional oil or gas boilers), 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 cooMtera
significant sum towards the initial capital costs. The systemld provide very cheap space-
heating and water-heating in a building for many years to comeean,clefficient, and
environmentally friendly, and not subject to tax or fuel price fluatnat The system would,
however, potentially be using 4 kW+ of electricity at any timéelayf, (including peak rate), to
power the heat-pump, so some expense must be expected, (this could, hoevguechased
via a green-tariff). But what may be of interest is tl$ technology benefits from seldom
being subject to planning restrictions, as its components are hidtlen e building, or
underground.

As with solar water heating, warmed water could be fed into @madator tank, and if
this route is chosen the GSHP system could be part of a hybtahslisking with a solar-
thermal system; utilising cheap tariff electricity athtigor electricity from a renewable energy
installation) to heat the water tank, and switching over to the spééem during the day when
free solar power is available to keep the tank hot - potentially a very cheam $gstun.

The GSHP system does, however, lend itself to a wet-based|desdteng system,
especially via under-floor heating (as temperatures % 55 less are produced). So if the main
hall's floor needs to be replaced at any time this systeratéis may need to be reviewed.



Alternatively a twin-compressor design of heat-pump would be ablsupport a radiator
network in the village hall, but again we are looking at a sigmificavestment in a heat
distribution loop on top of the system's own costs. Perhaps the show-stopper is thatlittlere i
ground available for the heat-collection pipe network, unless it is put timelearpark (which
at approx. 480 m2 is a little on the small side, and would be expeosig and resurface) or
under the neighbouring cricket ground's out-field (much cheaper, buitrehathe long-term
goodwill of another property owner - far from ideal!). The only aenmg option is that the
heat-collection would have to be via a bore-hole system, which is significantly rpenesese!

So at this time, GSHP technology is probably not suited to thegeilhall - but as gas
prices rise and the current boiler gets long-in-the-tooth, thig ned reviewing. If this
technology is to be explored further the local and longest establstradct for further
information and supply is: 'Earth Energy’, part of ‘Geoscienck, Litel. 01326 211070,
www.earthenergy.co.uk Another local company worth considering (with their own designe
and manufactured award-winning heat-pump) is 'Kensa Engineering' 0{t&26 377627,
www.kensaengineering.com

BIOMASS HEATING -

This is perhaps the most powerful space-heating system ptyeapplicable to total
heating requirements of Uplyme Village Hall. Biomass includesarsge of potentially
combustible organic matter, either waste-based or purpose grown,tledpeocessed into a
clean uniform fuel-stock (e.g., wood-chips or pellets), or essntiah-processed (e.g., logs
and carpentry waste), and consequently will often tie-in witH woall-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 widespreadf lhBO fuels) ranglng from
small wood-stove or ‘rayburn’-sized heaters, up to lagg '
industrial sized installations of several thousand kW ra
output. Also, depending of the building requiring heat, and
available fuel source, there are either automatic fuel-f
systems (based on wood-pellet or wood-chip fuel, stored i
adjacent fuel store with auger fuel-feed) which ha
sophisticated and user-friendly electronic controls, or ot
more basic manual or machinery-fed systems for larger
less processed fuel types (e.g., logs or straw bales). O
maintenance and labour requirements, ash waste, loa
equipment and space requirements will all vary depending
the system choice, (see picture right, a 50 kW wood-chip
recently installed in a Dartmoor property).

When comparing the economics of various fuels, wh
purchased in bulk, wood-chips are cheaper than oil, m__
cheaper than electricity and LPG, (bottled gas) and are cabipan pence per kWh to mains-
gas. Wood-pellets (see picture below left) are slightly regpensive, but are still cheaper than
oil. Of course, wood-chip prices (presumably purchased from a
relatively local supplier via a fuel supply contract of 5 years, etc.),
will remain far more stable than fossil-fuels, and wood-pellet
prices should slowlyglecreaseas pellet production increases both
regionally and nationally.

An automatic biomass boiler system for the village hall
would, however, (as with the GSHP system, discussed earlier)
require a wet heat-distribution system for space-heating
throughout the hall. More particular to this system type, a
biomass boiler would also require some form of fuel-storage ardanahe case of wood-chip




this may need to be partly subterranean, with an external loadief. There appears to be
good access around the village hall on the road side, so tipper-lorriggctors with tipper-
trailers could theoretically deliver fuel loads of seveoahies - but where to put the boiler and
fuel-store? Having looked at the site | believe the best optiondwmilto place a combined
fuel-store and plant-room (either a brick or lined-wooden constructishatever suits local
planning requirements and budget) in the small grass-covered aaearddjo the changing-
rooms to the rear of the hall - an area of approx. 27 athough some small trees would need
to be removed.

Wood-pellet boilers are simpler to fit into community buildingstteeir fuel deliveries,
unlike wood-chip, can be blown into a suitable storage area via a pipedafrtanker lorry,
rather than tipped. In this particular site, however, | feel the jpteomh and fuel-store would
need to be in the same place and same size, so there isneritren spending a bit more on a
lined sunken fuel-store (or a ramp for tipping) as wood-chip is afisgmnily cheaper fuel. The
wood-chip would be auger-fed from the store side directly intombed-chip boiler. Such a
combined plant-room and fuel-store would also require cold water acii@tg connections
(both already within the north-west end of the hall), with a new plagnlsbnnection (an
underground insulated heat-main) to connect into the internal heat-loop.

With the village hall's total volume in the region of 3,500, rthe rated output
requirement for a wood-chip boiler to provide space-heating and het Watthe whole site
would be approx. 100 kW, and the price of installing a boiler of this(sizkuding the fuel
agitator and stoke-auger system) will be in the region of £18,000 6A2Qex. VAT); plus
additional contractor and material costs for constructing thestoet and plant-room - perhaps
an additional £4,000 (quotes would be required for more accuracy). Allomhggseanother
£600 for trenching pipework and associated connections and alteratiorieeraf@00 for a
flue, and another £6,000 for internal heat distribution (pipework and ragjiatar), a total
installation cost in the region of £35,000 would not be unrealistic. Wood-chipctises
(approx. £50 / tonne) would be additional thereafter!

So, it can be seen that the main hurdle to cross when choosingoamatic Biomass
heating system is the initial installation costs, which - tyjyic@osting in the region of £300 -
£400 per kW installed - will be significantly higher than instgjla gas or oil boiler, (although
the pipe-work, radiator and control system costs will largelyhkesame whatever the boiler
system choice). Biomass is, however, a proven cheap and reliateatite to oil or gas
fuelled heating systems, and of course it will not be prone te@xpected price rises in the
fossil-fuel sector over the coming decades - a wise investioethe village hall's future. As a
comparison of running costs, see the following table:

Fuel Type: Tariff: Cost of Fuel Useful Heat
(p / kwh): (p / kwh):
Logs (50% MC) £40 / tonne 1.79 2.24
Logs (25% MC) £70 / tonne 1.89 2.36
Wood-chip (50% MC) £30/ tonne 1.35 1.68
Wood-chip (30% MC) £50 / tonne 1.47 1.83
Wood-pellet £150 / tonne 3.09 3.86
Wood-pellet £115 / tonne 2.37 2.96
Oll £0.23/ litre 2.46 3.07
Electricity Standard 6.90 6.90
Electricity Economy 7 2.99 4.28
Electricity Unit-E standard 7.83 7.83
LPG £0.23/ litre 3.30 412
Mains-gas £0.016 / kwWh 1.62 2.03




Figures sourced from Powys Energy Agency (2003%ebeaon varying boiler efficiencies — figures shobl
checked for most recent price fluctuations.

Mains-gas, despite recent tariff rises, is still hard to loeaprice, although the gap
between wood-chip and gas is steadily growing. But by the end odeéh&le, when gas and
electricity prices have risen and wood-chip prices have remagtatively steady (and the gas
boiler is starting to get a bit tired), the village hall cottea may wish to review the situation,
and decide whether the initial expense of installing a wood-clgpdbeentral-heating system
would be justified by fuel and electricity savings made over the followingdie

Furthermore, biomass systems are currently supported by Gamriomding, with
automatically-fed wood-chip heating systems being eligible Gtedr-Skies’ funding support.
A 'Community' project installation such as this could receive up to &ifj9psort, and hopefully
this funding will still be available (in possible a slightly different formmyond April 2006.

Suppliers of automatic wood-pellet heating systems in the south-west rediateinc

'Econergy Ltd.' (contact Jim Birse on 0117 3775608y.econergy.ltd.uR;
'‘Wood Energy Ltd." (contact Robin Cotton on 01398 351849y.woodenergyltd.co.uk

CONCLUSION -

| personally believe that the biomass boiler (wood-chip fuellesteryis too expensive
to justify on this site at this stage; especially as tireeat gas boiler could be expected to have
another 5 - 10 years of serviceable life. | feel this is an option to be revisiteceitiher:

a) the current gas boiler is in need of replacement or

b) the cost of mains-gas and electricity-based space-heating lsesone&pensive that
the economic benefits of wood-chip fuel make the system investregoirements more
justifiable.

| also feel the GSHP system would be a non-starter atitbjaislessa heat-collection
pipe network can be installed at a relatively low cost under eéighbouring cricket ground.
Both this system and the biomass boiler would require an invesimenternal plumbing
(radiators, etc.), and the committee should seek a quote for thitéfarhole building) to get
an accurate idea of that additional price.

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

Explore wall, loft, doorway and window insulation options, to improve the therm

efficiency of the current building - this should be a Village Kaimmittee priority, and

there may be funding available to help the committee achieve significant impoise

Review currently installed lighting in the village hall, and redwed¢tage requirement

and switch configurations to reduce unnecessary power demand wherever possible;

Install a 1 - 1.5 kW rated wind turbine (building-mounted) at the north-grebtof the

hall, at 7 - 8 m height, (preferably higher - subject to local planning authoritg\egbpr

Install a modest P.V. array (1 - 2 kW) on the south-east faciofypitch, above the

entrance - but only pursue this project to the installation stagernal funding can be

sourced to cover the majority of the costs

If sufficient hot water requirement is identified, install aasdahermal panel (an

evacuated tube design) on the south-west facing roof pitch abukieeast end of the

hall; plumbed to supply an accumulator vessel in the toilet / lobky afeeding the
sinks in both the toilets, bar and kitchen areas;

Encourage the involvement of the local residents in the project wlesgble, to gain

community support, (an Uplyme Renewable Energy Group..?), and embrace the

educational benefits associated with renewable energy /yea#igiency projects - be
proud to use renewables, and put the Uplyme Village Hall on the renewables map!




Of course, not all of these installation types need to be pur$ubd aame time, and
can be approached as a phased programme of environmental p(pgrtiaps based on
separate fund-raising efforts). It is obvious, however, that renewaklgy technology, (even
small-scale installations), generally doesn’t come cheap, anetdomggains will need to be
weighed against initial capital costs if external funding is aailable. Also, the usual
dedicated renewable energy grants (e.g., Clear-Skies, and thBdPidnstration Programme)
are coming to the end of their funding round, and there is uncertainty thigonew funding
packages available in 2006. So the Village Hall Committee nsay leave to look to other
funding sources, (e.g., the East Devon AONB Sustainable Developmardt, Br the
Community Council of Devon Village Hall Fund, etc.), or draw upon thadlitional fund-
raising abilities to support the project, (e.g., local fund-raiswents, or the National Lottery's
funds for charities).

But if any of the options suggested in this report reach a sfgcessdallation stage, it
will be a valid contribution, albeit modest, to rectifying environmiebtadens placed on the
planet by human activity — and will be a very positive role-modetiie community and for
visitors to Uplyme, who will benefit directly from the installations!

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

The Devon Association for Renewable Energy is afaoprofit company (Company No. 4189619)
that promotes the advancement of renewable en&gyR.E. is entirely independent and does not
promote or endorse the services or equipment of @y company 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 appraeriar their needs.

The 'SACBAR' project and this Northleigh report have been fundetebfzast Devon
AONB's 'Sustainable Development Fund', and thanks to Kimmo Evans for hisrassjista
in this project.




