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SITE VISIT —

Tuesday 24 January, 2006 — Stuart
Coleman - Meeting with Dean Crossman,
Buildings Manager of ‘Exmouth Community
College’; as part of the 'SACBAR' (schools and
community buildings accessing renewables)
Project; funded by East Devon AONB's
‘Sustainable Development Fund'.

THE SITE -

Exmouth is a large coastal town located
in the south-eastern corner of Devon, approx. 9
km south-east of Exeter. Exmouth actually lies
just outside, but borders onto, the western boundary of the East Devon,A@KB East
Devon District. The Community College itself is placed ontnaddy flat ground generally
surrounded by residential areas in the western half of the Tvensubstantial complex (Grid.
Ref. SY 006 817) hosts approx. 2,400 pupils, making it not only the biggest high sthool
Devon, but also one of the largest nationally! It is based on twoatemstes, bisected by the
watercourse known as the Withycombe Brook, (which flows westwavadsrds the nearby Exe

Estuary — and which unfortunately does not
(after a brief inspection) appear to be suitable for
a hydro-electric installation). The two sites are
the Gipsy Lane site, and south-east of it
(crossing the watercourse via a footbridge, and
passing through Phear Park) is the Green Close
site (see picture above right) — both sites are
similar in area, and both have evolved over the
years to include a range of building ages and
designs. On the Gipsy Lane site, for instance,
Mr. Crossman’s office and numerous other
offices are located within the converted old
residential property known as The Grange (see cover picture), aghdre College’s main
reception is within the modern designed Telfer Centre (see picture above left).

With regards heating, appliances and insulation in the school, inf@sned that a
mains-gas supply was available on both sites, and that it was obtdimetbw tariff via a
Devon County Council bulk-purchase agreement. October — May is the Igesaiiag season
across the campus, (though this season is shorter for the more rboiigings), and there are
several zone-controls based on a central computer to help manipulatentperatures,
particularly at the two ends of the season. Mr Crossman suggestezlenptinat zone-control
was hard in the older buildings (such as The Grange), and more cait®ls on radiators
would be useful. Also, the heating is generally switched on and off 8&t time-control, but
the water pumps are not connected to this system so they aom laft the time during the
heating season (wasting electricity?). Apparently the Coikegee for a heating review, with



help from DCC Property Dept., and single-glazed areas areysloswhg upgraded with a
rolling programme of double-glazing installation.
| was unfortunately (due to lack of time) unable to see anyeo€onverted coke-fuelled

boilers (now running on mains-gas), which Mr. Crossman suggested weng gatherlong-

in-the-toothand needing replacement. But | did wander around the complex (mainly ladking
the Gipsy Lane site, and briefly exploring the Green Close
site), and picked up on several areas where potential
improvements could be made, and other areas which were
examples of good practice:

" The Telfer Centre (see picture left) is a modern building,
with a good use of glass to create natural lighting in the
main lobby. Air circulation fans are located in the roof of
the lobby, to help move warm air around, and probably
create welcome movement of cooling air in the summer.
Double-glazing appears to be installed throughout the
building, and presumably there is a good insulation
standard. It was interesting to note, however, that lights
were left on in the toilets, hallways and stairwells, with
nobody in these areas during class time. So the use of
motion-activated low-energy lighting in these areas
should be explored to reduce unnecessary electricity
consumption.

The Grange is a large old (Victorian?) residential property — put to goodrusedriety of

office and administration purposes, but by Mr. Crossman’s own admissgonot energy

efficient. Large radiators were noted in the lobby next to podtigg entrance doors, with
presumably heat being lost to draughts during the winter period. Raengenerally large
and lofty, with big single-glazed sash-windows, and | was infdrthat several electric
convector heaters were in use when the building’s main boiler witched off. It was not

known at the time of writing this report whether the building istdds (which would

potentially make design improvements more difficult), but improvedlati®n measures
and a review of the central-heating system would hopefully retheeneed for this
inefficient electric heating to be used.

The aging Media / ICT building is an example

of a poorly designed flat-roofed building

building (see picture right), with large areas of

single-glazed windows presumably allowing

significant thermal-loss. The main entrance

doorway was jammed open on a mat, right

next to a hot radiator which was pouring heat

outside, and again lights were left on in

unoccupied stairwells and hallways! Also the

building is very stuffy upstairs, particularly

with many computers in operation. It is felt

that (in the absense of complete building

replacement), it would be worth replacing the existing windowh ddtuble-glazed units,
and exploring options for an air circulation and heat-recovergmsystusing the extracted
heat from upstairs to warm filtered fresh air pushed back tother Ihalf of the building -

improving the working conditions upstairs for pupils and staff alike, and saving energy.
There were numerous examples of lights being pointlessly lefinoexternal covered
walkways and internal hallways in the older buildings on the Qipsye site, and radiators
pumping heat into stairwells with doors jammed open to the outsiderierfsee example



shown below right). A total of 32 x 4-tube (18”) fluroescent fittimgge left on in the main
hall (post-lunch), consuming more than 3 kW whilst nobody
was in the room! It seems a real effort to change attitudes
amongst pupils and staff is required, as | must have switched
off in excess of 10 kW of unused lighting in this area of the
College alone — demonstrating scope for considerable energy
savings which could easily and cheaply be made (via motion-
activated lighting and door-return springs, etc.). | was,
however, impressed by the rather attractive use of curved glass
roofing between the buildings on this site, giving a useful all-
weather area for the pupils to relax in during breaks, and
creating a more contemporary feel, (see picture below right).
" The kitchens were not
examined during the site visit,
but these are generally big users of energy and water in
schools, and it is suspected that this site is no exception.
The kitchens would probably have large gas ovens / hobs,
and also a range of electrical appliances, such as fridges and
freezers; hot-cupboards; a dishwashers; extractor fans;
possibly washing machines, and a variety of other
appliances (mixers, etc.). It would be difficult to reduce
energy consumption within the kitchen except at the time of
purchasing new appliances (choosing the most energy-
efficient models), or by changing the source of hot water (as
discussed later in the solar water-heating section); but an
idea worth exploring is using energy-saving plugs on the
fridges and freezers, which can make considerable cost and
electricity savings over a year (eg., the 'SavaPlug', which is
available from 'Eco-Exmoonyww.eco-exmoor.co.uk/products-small/savapjug
The modern Music building (see below right) on the Green Closésitever, was a good
example of how much better modern building
design is compared to the older buildings on
site. Double-glazing was installed throughout,
and again there seemed to be a good level of
insulation. Wall-mounted radiators were
placed within enclosed hallways rather then
near entrance doorways, but again there was
scope for some motion-activated lighting in
these hallways.
With regards the current use of resources
within the College, some utility bills were
provided by Mr. Crossman to give an idea of
where improvements could be made (see recent yearly totals below):

Mains-Gas: Mar. 04 — Feb. 05: Approx. £45,097
Electricity: Mar. 04 — Feb. 05: Approx. £42,967
Water: Mar. 04 — Feb. 05: Approx. £29,719

Despite my experience at visiting and reviewing numerous comyniaailities, these
bills are staggering, but if they are considered in the coofestst per pupil it costs less than
£50 per pupil per year — which puts residential property utility bill® perspective.
Nevertheless, | have found several obvious examples of how thesediltd be reduced just



by employing a more energy-conscious attitude, and better buildingndésore substantial
savings could be made via use of renewable energy options. $bisvatth remembering that
the supply of drinking-quality processed water, pumped from a consideatstance, has its
own significant associated energy demands and environmental ignpacteducing water
usage (perhaps partly via on-site grey-water systemshatilbnly reduce the College’s annual
water bill, but will also have direct environmental benefits.

An energy audit (partly tackled in this report) is an effedirgt step at establishing the
current usage of energy / electricity, and DCC’s Property Degy. be able to help the College
with this. An audit will also highlight obvious improvements that could nbede when
appliance replacements or building maintenance is being considered (e.g., dazibgpfgr all
remaining single-glazed windows; cavity-wall insulation wheppliaable; and effective
draught-proofing on all external doorways, etc). There is obviousgnge of other energy-
saving options, which could be considered by the Buildings ManageGhwihclude:
Reviewing the energy-efficiency and use patterns of the lighipgce-heating and water-
heating, and the electric appliances in the college, (e.g., the we@y-saving light bulbs
should not be under-estimated in its ability to reduce the taetrigity consumption, as could
motion-activated lights in the less-used areas, where lights can bessigridé on).

Energy efficiency and direct energy-saving options (e.g., turnintigbts and heating
in un-occupied areas) is the most cost effective way forwardh@alds be considered first.
Renewable Energy systems are an option, but should be considered secondju@itpd
insulation, energy-saving devices, and associated building desigtheareornerstone of a
sustainable building project subject to budgetary limitations. If dtfective heat-load and
electricity requirement for the College can be reduced as amipbssible, the specifications of
chosen renewable energy (or fossil-fuel) systems can alsodbeerk as will initial capital
costs. In short, energy-efficient buildings make good economic and environsmgeal

Dean Crossman is keen to explore environmental options, although he suggeést
surprisingly, that economics would be the main driver for embraeingwable energy options.
It is felt that the Geography and Science Depts. would also be interestededucational spin-
offs from renewable energy use on site, and apparently ‘Ghottadn Plan’ are due to work
with the College pupils on environmental topics in 2006. | feel thisceitdd make several
positive changes — some immediate and cheap; some longer-terno@ndxpensive — to save
the College money and reduce its carbon-footprint; thus creatipgsitive environmental
statement. To this end, several renewable energy systemsevakplored in this report, some
more applicable to the College in the immediate future than others.

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 (gCGemissions to the atmosphere (a bi-
product of the fossil-fuel combustion process, and a ‘Greenhouse-Gagglylar
responsible for ‘Global Warming’).

o0 Renewable energy options are generally economically attracev&inly if the initial
capital costs of installations are weighed against (potentiddgades of cheap / free
energy supplies.

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

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



0 Renewable energy is a positive environmental and ethical choieg forganisation or
a community that wishes to embrace the best of the new stiilgirotecting 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 Fwill
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)l the
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 warranties and after-sales support. That aside,
the technology is well established, and is extensively
tried and tested. There are two basic solar collector
types -a) the flat-plate panel, with water pipes behind &
(a simpler and cheaper design, but not as thermally
efficient), andb) the evacuated tube system, (higher
quality and more technically advanced - producing
higher temperatures, but more expensive) - (see |E
diagram right, showing vented twin-coil solar system " e |_

— ‘Imagination Solar’).

Water slowly pumped through either solar-collector type, once aﬁhmy the sun, then
passes through a twin-coil water cylinder (or alternativetyoee complex thermal-accumulator
vessel, perhaps fed from several heat sources) via a heatiggchand is transported back to
the collector via a pump to start the process again. The wdieder is also connected to a
thermostatically controlled auxiliary heating supply, (e.g., a auimeal boiler or an electric
heater coil, as a top-up in poor solar conditions). Cold water from #wesraupply is then
drawn into the bottom of the cylinder as the heated water |léheetp of the cylinder and
enters the required heating loop. Modern systems also include hesatssevhich shut off the
water pump unit if the system gets too hot (e.g.’80+) and in some systems this pump is
even run by electricity from a Photovoltaic panel, providing a totally solar powgstahs

The exceptions to this general approach are a) the 'Solar Tystes which has a

thermally insulated flat-plate panel and silicon
rubber pipe-work, which runs pure water through the
system (rather than a glycol-mix), and supplies
direct heating to a tank from the top rather than via a
coil - theoretically a more efficient approach,
providing a full tank of hot water (rather than a
three-quarters tank full), and is cheaper to install as
it can utilise an existing tank; and b) the ‘Solex —
Solar Slates’ system (also available in a solar-tile
design), which is a roof-integrated system which
covers a wider area than conventional bolt-on
panels, actually replacing the conventional roof material fseteire above left); and large
installations can actually contribute towards space-heatirgy bailding via an accumulator
tank, preferably via an under-floor pipe network, (well suited to mgldefurbishment or new-
build projects).

\




The power rating (in optimum conditions) of a typical domesti@arsabllector is

approximately 2 kW of equivalent energy (comparable to

an immersion heater). 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

approx. 1,250 kWh of solar energy pef mf roof is

potentially available each year for water heating!

The College complex will have a substantially large

requirement for hot water for three quarters of the year,

particularly during the winter months; but unfortunately, as

with most schools, it is unlikely to need much hot water in

the summer months when the school is closed for the

summer holidays, and, ironically, when solar-thermal

installations would be doing their best woNevertheless, solar-thermal installations are worth

considering, as although they will not provide all the hot wateriregents for College

buildings, solar panels positioned on suitable south-east to south-wiegf faof pitches

(usually between 20 - 6Dangles) could make a valuable contribution, supplying pre-heated

water to either existing water tanks or new accumulator Mes€gbviously a nearby

requirement for hot water is desired, as there is little poowing hot water large distances if it
can be avoided, (or larger pumps and insulated
pipes will be required). For this reason, it may be
justified to utilise a frame-mounted installation
(see example above right) on flat-roofs if the
facilities (e.g., wash-rooms or kitchens) nearby
have a requirement for warmed water.

One obvious choice is to place a typical
domestic sized installation at rear of The Grange
building (see above left), which has some areas
of south-facing pitch at £0angle that could be
utilised, supplying a hot water to a tank to in turn
supply sinks throughout the building, displacing

the requirement for main boiler supply or electric water heaters.
Another installation on the steep south-east facing roof pitch (56)-eBthe IT Centre
(see below right) could supply warmed water to the wash-roortitiesciat the rear of the
building via an accumulator tank, which
would in turn be thermostatically linked to an
existing heating system; calling for its effort
to top-up the temperature as required,
(particularly in the early morning, or during
periods of heavy usage, or cloudy weather).
If sized correctly the solar system(s)
could reduce the need for the main heating
systems to supply certain areas during the day
in the autumn and spring, (and to some extent
in the winter), and could completely replace
them during the early and late summer months
when the schoak in use - reducing expensive
boiler or immersion coil operation, and associated @dissions.
Unless there is a need for mid-summer hot water, however, belandl systems may
have to be switched off during the summer holidays, or the systemld keep producing hot
water, despite no water being taken-off. Alternatively, dediceddiators could be uséo vent



unused heat (via a suitable thermostat control) into the building, thougltahi be rather
wasteful unless these radiators are placed somewhere thaeselgeat, (e.g., a room used for
community organisations or adult education or leisure bookings in theneumonths, etc.).
An exception may be utilising a large solar-thermal instaliato provide supplementary
heating for the swimming pool on the Green Close site, perhapgataty swimming classes
for the community during the summer months, (although unfortunately mutte oGreen
Close complex seems to be based on a block orientation which at dngst mclude roof
pitches facing south-east — useable via evacuated tube style systemsjdealnot

It is worth noting that the cost of solar-thermal system liasians can be significantly
reduced by accessing the Government’'s ‘Low Carbon Buildings Pnoggavia the Energy
Savings Trust, (Tel. 0800 915 7722yw.lowcarbonbuildings.org.gk which will cover up to
50% of the capital outlay for an installation at a ‘Community’ facility suclhias t

If options for a solar-thermal system at the College akeetexplored, there are many
solar water-heating suppliers to approach for quotes and sitsas#s (including sizing the
systems, and designing the pipe-work layout and connections), but comphoidd be
accredited if Government funding is to be applied for. DARE has be@ived with several
companies on training and a range of scoping-studies and related prio@aing: 'Celtic
Solar Ltd." (contact John Turner on 01566 7815@icsolar@uku.co.yk 'Solar Twin Ltd.'
(contact Colin Savage on 01244 4033@8jw.solartwin.con); ‘Solex Energy Ltd.’ (contact on
01305 837223www.solexenergy.co.ykor 'Solpower Ltd." (contact Mr. Resuggan on 01803
328088).

PHOTOVOLTAIC CELLS -

A sustainable and economic supply of electricity is obviously an iaumor
consideration for Exmouth Community College’s requirements in gen#érak worth
considering the electrical generation capabilities of solbs,cso known as Photovoltaics.
These cells (unlike the solar-thermal panels discussed abovegdlarenergy directly into
electricity. When daylight strikes the specially designed. ells, it creates an electric field
across two or more layers of silicon, and generates arrieleatrent. There are three main
types of P.V. cell: a) Monocrystalline cells consist of fitiees, cut from a single silicon
crystal, and are the most efficient type at 15%; b) Polyaityst cells consist of fine slices, cut
from a block of silicon crystals, and are slightly less adfit at 13%; c¢) Amorphous / Thin
Film cells are the least efficient, at 7%, and
consist of a fine layer of silicon atoms bonded to
a glass or metal base and are suitable for small
devices, e.g., calculators and watches. In the UK
(depending upon location), 1°rof photovoltaic
cells can provide 100 150 kWh of electricity
per year, depending upon the roof orientation,
and available solar energy resource, (the south-
west has a good solar resource). The most
appropriate application for P.V. is to meet the
modest electrical loads of lighting and other
electrical appliances.

Historically, the problem with P.V.
panels was that they were very expensive for the
amount of electricity they produced. Increased worldwide volume of manufactdrienproved
design efficiency has decreased this ratio in recent yeadsGavernment funding via the
Energy Savings Trust (the 'P.V. Demonstration Programme' +emaaced with a new funding
programme) has enabled grid-connected and non-grid-connected instaliatfmotentially be
reduced in price by 50%. Nevertheless, for every 2 kW oftredgg generation capacity, a
building may require something in the region of 18afcells on its roof-space, and this will




cost something in the region of approx. £10,000 without a grant (pricesrgltowathis is a

ball-park figure). If a 2 kW P.V. installation produces on averb§00 kWh of electricity a

year (approximately half the average domestic property requitgmet £0.08 per unit of
electricity (kwh), it would be fair to suggest that the paykhaeriod would not be tempting to
College governors responsible for a limited project budget.

In my opinion, substantial P.V. systems cannot be justified on econoouindsg alone
at their current prices, and have to be looked upon as an altroisggtment, installed for their
environmental value rather than economic returns. For this reasoss uhkye 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-seng
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 - south-west facing roof spaesll, and would probably be
easier to get through the local planning process than a wind turbirgmoifla output There is
also a range of styles in which P.V. panels can now be obtaineds@ay-slates (hard to
distinguish on a slate covered roof).

It may be of interest that P.V. installations have been utiledumerous schools
nationwide, including several installations in Devon; and potentiallyethes a selection of
suitable south-east — south-west facing roofs at the Collegevthad be suitable for modest-
sized installations. But a systems’ contribution to the Colleggstantial annual electricity
consumption would be modest, so | feel other systems may be manmeidihajustifiable in
this particular case.

If, however, a P.V. installation (of any size) is wanted as gfaithe power mix at the
College, there are a range of companies which service the sesth-ncluding: 'Barum
Solarheat' - 01271 343377; 'Beco Solar' - 01803 833636; and 'Cholwell EnergpnsSyste
01803 762628; which are all based in Devon. There are also numerous nationatsepplly
accessible via the internet, which may reduce system tngtejay also make the installation
ineligible for grant support, (so this option would be more suitablerf@ll systems, probably
not grid-connected).

WIND POWER -

The most applicable technology for generating significant questdaf renewable-
sourced electricity to support the College’s general requirementhe absence of any hydro-
electric potential on site, is a wind-turbine (or several).

Whatever the size of the College’s electricity requiremdratet are wind turbines to
suit its needs. If power sufficient for just a selection opdights and occasional appliance use
is required within a building, then a turbine in the sub-1 kW ramfieorobably suffice, with
associated 12v, 24v or 48v battery-pack storage and / or power imegg@ements (changing
the 12v DC current generated into a suitable AC current). In the @fthis site, however,
ideally bigger turbines (e.g., 1.5 - 6 kW) could be utilised to supplyfgignt amounts of
electricity and provide an option for powering water heating @amid / or perhaps electric
night-storage heaters as alternative energy dumps when ligirtth@ppliances are not in use
and there is a surplus flow of generated power, (e.g., during the).nigtearnatively any
surplus electricity could be exported back into the grid (with a mopealue) to offset the
electricity used by the College during the day. Beyond this poamge (i.e., 6 — 50 kW),
sizeable turbines will be required, with a price range to matchjitedt 3-phase supply could
be an option. The College could then potentially sell significant qieantf surplus electricity
back to the grid - but Western Power Distribution would have to be tedtéw see whether
the local electrical network would need to be altered or up-dréolecope with the local
generation, and it would need to assess (depending on the amounttadigidikely to be
generated) what kind of metre would be required..



It is felt that the College complex is of sufficient size forbines in the 1.5 — 6 kW
range (probably on masts 10 m+ to gain better air-flow andfjusteir increased output
capacity) to be acceptable to the local planning authority, (twbmoanted 6 kW Proven
turbines have, for instance, been installed at the Plymouth Collegerthier Education), but
turbines beyond this size range would probably be seen as visual\abtarsiesidents in the
surrounding area.

Depending on the prevailing winds on site it will be necegssar consider the
positioning of a turbine with respect to large trees or nearbgibgd. Obstacles such as these
will cause turbulence which effects turbine efficiency, so theiterwill either have to be a
sufficient distance away from these obstacles, or must be set atex fedght.

The College is obviously not a remote site, being positioned withikxhguth town
boundaries, but a turbine (or several turbines) could be positioned a cablgdbistance away
from the closest residential properties. So this will hopefully reducectasts on the choice of
turbine size and tower height, and indeed might determine whether ngapermission is
likely to be obtained! Planning permissiamould however, be required, as the turbine would be
viewed as having associated environmental effects during operatidims/Agarly stage it may
be worth Mr. Crossman contacting the Planning Dept. at East DevencD@ouncil to see
what local guidelines there are on small to medium sized turbines, tower height
restrictions, etc). It would be interesting to hear what they have to sag sualiject!

The grid reference for the College is SY 006 817. The averagkspieed data for this
position was calculated using the DTI national wind-speed databaseh gives a generic
figure for the km that encompasses a location. The speed registered for thésilgarkint is
5.3 m/sec. @ 10 m height, (rising to 6.0 m/sec. @ 25 m height). Thieeasanable average
but not particularly good; but it should be realised that the datalpdg@rovides rather coarse
data for a given area, and that local topographical variations obyneastacles can have
significant effects on the actual wind speed at the turbine’s actuablocat

After a brief tour of the site, however, it is felt that thare few locations suitable for a
free-standing turbine on the Gipsy Lane site, except perhaps seneewh the edge of the
astro-turf playing-field area; but even in this position the turbine would have teet at least
10 m high to receive clear air-flow, whilst still being a suéint distance from residential
properties to the north to minimise any perceived visual or audiblerfi:ice during
operation. A free-standing turbine may be a better proposition f@rken Close site, which is
generally more open and should receive better air-flow. But @vehis site the south-westerly
winds might be disrupted by the row of mature trees that aregpes! alongside the boundary
with Phear Park; so a turbine may have to be located somewhie vicinity of the netball
and tennis courts to utilise winds from most directions — though #gaiturbine may have to
be set at 10 m+ to avoid wind turbulence caused by nearby school buildings.

If greater certainty about the available wind resource on a paltémtbine installation
site is required before a significant financial investmembasle, a small portable data-logging
device can be purchased and located on the site for a period of 3déalby 12 months (for
year-round weather conditions), in association with a small to&stpport an anemometer at a
chosen height to measure the wind-speed. Temporary planning permissidore mequired for
this mast, but it would be a wise investment to be sure the installation would braffect

With regards turbine model choice, the compromise will be the aizehub-height
relating to a planning application; and there will also be a conmpeobetween the cost of the
turbine and the amount of useful power it will generate. With these factors tdarpmdthough
a 5 — 6 kW rated turbine would provide a significant value of electricity over a-ylsplacing
mains-electricity utilised within the College, and exporting ansplus to the grid — it’s initial
expense may be too high to justify on a site with an average wied-dpdow 6.0 m/sec.,
(where the pay-back period may prove too lengthy). So on balandevebthe best choice



would be a turbine in the 1 — 3 kW range, although a smaller turbine lbewthosen to suit a
more restricted budget.
There are a variety of makes and models worth considering irsit@srange, which
include:
) Bergey (American 1 — 10 kW models, a big seller worldwide);
i) Bornay (1.5 — 6 kW Spanish models);
1)) Fortis (sub-1 kW — 30 kW Dutch turbines — a range of models ingtddleughout
the world);
iv) Navitron (a range of cheap Chinese turbines from sub-
1 kW to 20 kW models — see 2 kW model shown left);
V) Proven (600 w, 2.5, 6 & 15 kW models — reliable and
respected British turbines!);
Vi) Southwest ‘Whisper’ (American 1 — 3 kW models);
vii)  Swift (1.5 kW low-noise British roof-mounted model);
viii)  Wind-Dam (new and innovative British roof-mounted
vertical-axis designs);
iX) Windsave (a 1 kW roof-mounted British turbine, with
a user-friendly plug-in inverter system);
X) Windside (Finnish vertical-axis 1.2 — 22.5 kW models
- innovative designs!).

Another option for the College (and perhaps a better one) is utibsithdjng-mounted
systems. There are two appropriately sized roof-mounted turbines) dore recently entered
the market, which may be applicable to this particular 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 below right) is a 1 kW model, Wiaishts own plug-in
inverter package - a clever marketing ploy to temp those who do amut tve fuss of
battery-banks and associated complex and untidy wiring. Any ielgctproduced is fed
straight into a building's mains-circuit via the nearest 13 amp ghaffet. As long as
sensors monitoring the circuit register electricity being usederbuilding, 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 the night - although even in the early
hours a fridge, alarm, or boiler may still be drawing some
electricity), any generated electricity will be dissgmhtas heat - so
Mr. Crossman would need to consider the usual electric-load
requirement over a 24 hour period to get the best from this system
On a typical site with modest 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
Certificate) payment may also be achievable each year (worth
approx. £45 / MWh), on top of the electricity savings. At a price of
£1,600 installed, a likely payback period (based on generation of 1
MWh worth approx. £88, plus and additional ROC payment of £45,
giving £133 p.a.) will be approx. 12 years (based on current
electricity prices - the payback could reduce as elegtnicites rise
in the future). Government grant support is potentially also avaitabteduce the initial
cost of the turbine to make the package more tempting - but in symoeal wind-speed
and the use of electricity generated in the night (when wind-s@gedsften greatest) will
be an important factor when considering this model. For more dteils)141 420 7400,
or www.windsave.com




The Swift 1.5 kW turbine (see picture below left) is quite a dbffe design. It is being
marketed as a 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 product life of 20 years (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 roof-related acceleration), and it is

suggested it will produce approx. 4,000 kWh per year (rather ambitibakele) at an

exposed site. This larger system should be hard-wired into thes iecuit via an inverter,
so that surplus electricity can be exported; but betteristil connect the system straight
into a hot water accumulator tank via a suitable immersion coplagdisng the need for
mains-electrical supply. It is forecast that the systenrdaotly in the pre-production stage,
and due to be retailed in mid 2006) will market at approx. £3,000, with gsedrather
£500 for installation, so based on the example of an ‘Ecotricity’ giaéf, the value of
this electricity is as follows:

Ecotricity Tariff: Swift generated units per year, Value:
£0.1266 / kWh (T 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 apyears. Based
on a more conservative (realistic) generated output of 2,500 kWheper the Swift would
generate £255 worth of electricity, and could pay for itself @ppl3.7 years. With eligibility
for at least two ROCs p.a. (worth approx. £90), the pay-back period \weul@duced to
approx. 10 years; and as with the Windsave, the price of elecidadikely to keep increasing
over the turbine’s lifetime, so the value of the Swift's output widrease, and its pay-back
period will reduce accordingly. Again this system is supportablé&ehernment grants, so the
price is reducing to the point where an installation could be looked upanwae investment
of College funds. For more information Tel: 0131 535330 yww.renewabledevices.com

In conclusion, the Swift is the more innovative design, with l&sdiliood 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 isncbnsiderably smaller (another
planning consideration), and has a significantly lower initial ehmobst. | would suggest,
however, that there are a number of other turbines available ilzéheange considered here,
which (if suitable brackets can be sourced) can be mounted on a builtingessibly cheaper
- although Mr. Crossman would need to organise the installationhasd bther turbines may
not be eligible for Government funding.

There is also an opportunity for a cheap small turbine (sub-500 w)itstaded either
on its own mast or, as suggested above, mounted on one of the Collelyggbuilas a small
stand-alone project (not necessarily the subject of a fundingrbass); t@) demonstrate the
College’s intention to utilise the benefits of renewable gneagdb) form the focus of a
computer connected metering of generation, to demonstrate to pupils how wind turlihes rea
different weather conditions; perhaps as part of their sciensenigd he turbine could be
mounted at a modest height (perhaps 6 or 7 m would be ample), eithectocanimgo a small
battery-bank or hard-wired into a suitable distribution-board in a bgidhlthough this
turbine's contribution to the total energy budget of the College wauety modest, (at best a
few hundred watts when generating), the turbine could be given a edjoh to do, perhaps




via a dedicated 12 v appliance circuit running from a battery-fmndiding the loss of energy
associated with an inverter's power conversion process), eaj.phexternal motion activated
security / safety lights; or air-circulation fans - somethisgful, running off free wind power!
The turbine may require an alternative electricity dump-loadhi®rstmmer months when the
school is closed, so perhaps the turbine could also power a sm#iewstation, including a
data-logger which could monitor a range of climatic conditions expesd at the College site;
again a useful tool for the science-element of the curriculurermétively, the turbine could be
taken down and stored inside for safety, to avoid theft or vandalism dbarpliday period.
This would also mean the turbine could be viewed as a temporaryusttuand may not
require planning permission.
Considering a selection of turbines appropriate for this projecke #wer a variety of
makes and models worth exploring, which include:
Aero Craft (a range of German models, from 120 w upwards);
LVM (a range of British ‘Aerogen’ turbines, 48 - 360 w -
good quality);
“ Ampair ("Hawk / Pacific 100" - quiet and reliable British 100
w model — and a new 300 w turbine has recently been launched);
Bornay (250 & 600 w models);
Fortis (‘Espada’ 800 w Dutch turbine);
Fourwinds Enterprises (American 300 w 'Red Baron' &
'Fourwinds II' models);
Kiss (Canadian 'Kiss/12' high output (approx. 300 w) low
noise turbine - see picture right);
Marlec (‘Rutland 913" A British 250 w turbine, cheap, quiet
and reliable — good reviews);
Navitron (surprisingly cheap Chinese 200, 300 & 500 w
models);
Southwest (‘Aero 403' - a powerful (but noisy) American 400 w turlmnenbdest size
and price);
StealthGen (‘D400’ - a new innovative 5-finned 400 w British turbsupposedly very
quiet, and suitable for both free-standing and building-mounted installations).

The larger wind turbines being considered earlier in this sedcien potentially
supportable by government funding. As a ball-park figure new Gowsrhmgrants could
provide up to 50% of the total costs, (including VAT for non-VAT registered groups).

To secure funding (not total costs of purchase, but a significanermngtage), from
Government grant schemes, accredited installers should be used. The ofirttese was
increasing steadily by the end of 2005, but there are other turlaikesnand installers which
are not accredited which are still worthy of consideration. llesta& suppliers associated with
small to medium sized turbines who currently serve the South-West include:

a) ‘Cholwell Energy Systems Ltd.”: Tel. 01803 762628; e-maiblwell@aol.com
b) 'Iskra Wind Turbine Manufacturers Ltd.": Tel. 0115 8413288w.iskrawind.com
c) ‘Fortis Wind Energy’: Tel 31 50 534 01 Odww.Fortiswindenergy.nl

d) 'Navitron': Tel. 0870 740 1330; e-maikles@navitron.org.uk

e) 'Proven Engineering Products Ltd.": Tel. 01563 5430&®@y.provenenergy.com
f) 'Sustainergy': Tel. 01239 891344ww.sustainergy.net

g) ‘Turbine Services': Tel. 01900 8561Bxw.turbineservices.co.uk

h) 'Wind & Sun Ltd.": Tel. 01568 7606 7{hww.windandsun.co.uk

i) 'Wind-Dam Ltd.": Tel. 01803 873956, e-mailinddam@breathe.com

J) 'Windsave Ltd." Tel. 0141 353 684&yww.windsave.com




‘Navitron', for instance, are not Government-grant accredited, but hayedrealin a line in the
sand by offering an extensive range of Chinese turbines at nhedper prices than the
western manufacturers - affordable prices which mean a ldckding support for a project is
not such a problem - so they are certainly worth further research!

With regards the sub-500 w turbines, there are also regionahenehandlers and
numerous national and international environmental technology companiese(saiacthe
internet) that can supply small wind turbines and associated chargdoeguizetres, inverters,
batteries, etc.

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-cooelined 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, with every 1kW of
electricity used to power the pump rewarded with
an equivalent of 3 - 4 kW of heat into the 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 domestitlitigvewvo trenches of pipe-
work will be necessary, (see stylised drawing above left), tardequipment costs, (not
including installation and VAT) will be approx. £6,500, (with a heat-pumm@Bigtfor a larger
building area of over 500 Trincreasing to approx. £9,000), but Government grant support via
the Low Carbon Buildings Programme could provide a significant sunarttssthe initial
capital costs, up to 50% for a College installatibime system would provide very cheap space-
heating and water-heating in a building for many years to comeean,clefficient, and
environmentally friendly, and to some extent buffered against fasdilgfice fluctuations. The
system would, however, potentially be using 4 kW+ of electriditsing operation, so some
expense must be expected, (this could, however, be purchased via a wffeer-taven
provided by on-site renewable energy generation). What may beterkest is that this
technology is seldom subject to planning restrictions, as its comparenksdden within the
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 sgééem during the day when
free solar power is available to keep the tank hot - potentially a very cheam $gstun.

As an example of a system potentially applicable to a Cobledding, a 28 kW twin-
compressor system (which suits radiators rather than under-flaindneand supports a
building area of 560 f) will require 280 m of associated heat-collection pipe-work, aifid w
use 7 KW of electricity during operation. The heat-pump could beeghladthin an existing
store or cupboard space or a new plant-room, with warmed watettimireat-pump feeding
into a new accumulator tank (perhaps also connecting to a roof-mounted solar-Hysteral).

It is felt that GSHP installations would be appropriate for tleeemmodern buildings
within the College’s two sites, although improvements to insulatiothé older buildings
would enable heat-pump systems to become more suitable for tleeset@en. The potential
show-stoppers, however, that much of the college’s grounds are covered in hardastaridi
various types, and this would greatly increase the cost oflingtétie trenched heat-collection
pipe networks. In turn, this may mean borehole-based installatiotiseabbest option, although
again this will increase the installation costs.

There are also air-source heat-pump options, which may be applicadee areas of
the College, and to be fair these are much easier to instéllequiring a trench or borehole
based pipe network. These systems would, however, have fluctuatingnzeréer efficiencies
depending on the air temperature, whereas a GSHP would draw upmady ground
temperature throughout the year. It has also been suggested to rsactinanstallations in
damp sites or sites near the coast can suffer from freeeic@rosion problems, but this would
need to be researched further to be sure.

If the College wishes to explore GSHP systems further, tla¢ 3ol longest established
contact for further information and supply is: 'Earth Energy’ (parGeoscience Ltd."), (tel.
01326 211070www.earthenergy.co.uk Another local company worth considering (with their
own designed and manufactured award-winning heat-pumps) is 'Kergnaeé&ring', (tel.
01326 37762Avww.kensaengineering.com

BIOMASS HEATING -

This is perhaps the most powerful space-heating sy
potentially applicable to total heating requirements of
Exmouth Community College complex. Biomass includes
range of potentially combustible organic matter, either wag 1
based or purpose grown, and either processed into a ¢
uniform fuel-stock (e.g., wood-chips or pellets), or essenti:
non-processed (e.g., logs and carpentry waste),
consequently will often tie-in with local small-holders a
farmers or local forestry and timber processing interests.

There are a range of manufacturers and models
choose from, (many of them European, as Britain is ye =
behind Europe in the widespread use of bio-fuels) ranging fi
small wood-stove or ‘rayburn’-sized heaters, up to lai
industrial sized installations of several thousand kW ra
output. Also, depending on the building requiring heat, and the
available fuel source, there are either automatic fuel-festermg (based on wood-pellet or
wood-chip fuel, stored in an adjacent fuel store with auger &esl)f which have sophisticated
and user-friendly electronic controls, or other more basic manuabohinery-fed systems for
larger and less processed fuel types (e.g., logs or strag).lfatesite maintenance and labour
requirements, ash waste, loading equipment and space requirementswaity depending on
the system choice, (see picture above right, a 50 kW wood-chip
unit recently installed in a Dartmoor property).




When comparing the economics of various fuels, when purchasedkinmdd-chips
are cheaper than oil, much cheaper than electricity and lH@@le@ gas) and are even cheaper
pence per kWh than mains-gas. Wood-pellets (see picture lefl)grysnore expensive, but
are still cheaper than oil. Of course, wood-chip prices (presumaldfigred from a relatively
local supplier via a fuel supply contract of several years), rethain far more stable than
fossil-fuels, and wood-pellet prices should slowly decrease a petlduction increases both
regionally and nationally.

An automatic biomass boiler system at the College (or mkedylimore than one,
strategically placed - perhaps one centralised system on sitBgmwould be able to utilise
existing wet heat-distribution networks in the various blocks. Mor&cp&r to this system
type, automatic biomass boilers would also require some form oftiugge area, and in the
case of wood-chip this may need to be partly subterranean, witktexmad loading hatch.
Access for boiler installation and subsequent fuel deliveries t&Gthen Close site would be
relatively easy, with three entrances to choose from, providing optiorthd placement of
either a single centralised boiler, or more than one in diffexeeas. Access to the Gipsy Lane
site for tipper-lorries or tractors with tipper-trailers @hetically delivering fuel loads of
several tonnes) would unfortunately be rather more difficult (urfiledsdeliveries were made
out of College hours, e.g., weekends), as the main route into thiss diight and often
congested with vehicles.

Unfortunately, there wasn’t time to see the various pldh
rooms located around the site during this site-visit, so i
difficult to suggest the best options for placing new combi

requirements; on-site system design; logistical consideratigiis
and budget) Wherever is chosen, the wood- chip would the

fuel-store would also requwe cold water and electrl ' s o
connections. The hot water produced by the wood-chip b
would then be transferred to College buildings either via exis
internal plumbing, or (in the case of a centralised mini-distFi '
heating scheme), via underground insulated heat-main (see exampleaetjmmght) WhICh
loses little temperaturen route (approx. £C over 1 km), but which can prove expensive
depending on the length required (approx. £50 / m installed). If antustelding, or an
existing grass area adjacent to one of the blocks on the Gipgysite cannot be utilised for a
fuel-store / plant-room, options for another access route onto theajtdave to be explored.
In conclusion it is felt that examining the possibilities fotoanatic wood-chip systems at both
of the College siteis probably worthy of a separate detailed feasibility study.

Wood-pellet boilers are simpler to fit into a selection of buildings their fuel
deliveries, unlike wood-chip, can be blown into a suitable storage areapipe from a tanker
lorry, rather than tipped. In this particular case, however, Itheekxtensive consumption of
mains-gas at a reasonably low tariff means there is jlistgfication for the use of wood-pellet
systems at the Green Close site as there is more scopemood-chip system, and this is a
significantly cheaper fuel. The restricted access to thesyGijane site, however, means a
wood-pellet system may have a more justified role, despite its higher fi®l cos

The floor area of the College blocks (or the areas currentlgdday the old converted
gas boilers in need of replacement) were not available aihtkeeof writing this report, so it is
impossible to accurately specify the output rating of suitable webgmor wood-pellet boilers.
So as an example of costs, assuming a College building compleximggpace-heating and



hot water from a biomass installation has a total heat-loadl lmsa volume of approx 4,000
m?, the rated output requirement for a wood-chip boiler to provide spatiaghaad hot water
for this block would be approx. 120 kW; and the price of installing a boilethis size
(including the fuel agitator and stoke-auger system) will bidenregion of £18,000 - £20,000
(ex. VAT); plus additional contractor and material costs for cooshg the fuel-store and
plant-room - perhaps an additional £5,000 (quotes would be required for moracggyc
Allowing perhaps another £2,000 for trenching pipework and associated coneeatid
alterations; another £3,000 for a flue, and another £3,000 for internal pluaitengtions, a
total installation cost in the region of £40,000 inc. VAT would not be ustealMWood-chip
fuel costs (approx. £50 / tonne) would be additional thereafter!

So it can be seen that the main hurdle to cross when choosing amactBiomass
heating system is the initial installation costs, which, tyjyicasting in the region of £300 -
£400 per kW installed, will be significantly higher than installangas or oil boiler, (although
cheaper automatic wood-fuel systems are now coming onto the naarketow £200 / kW
installed; and the pipe-work, radiator and control system costslavgely be the same
whatever the boiler system choice). Biomass is, however, a provep cmeh reliable
alternative to oil or gas fuelled heating systems, and of caunsél not be prone to the
expected price rises in the fossil-fuel sector over the cordewpdes — arguably a wise
investment for the College’s future. As a comparison of running costs, see therfgltable:

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 / kWh 1.62 2.03

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

Mains-gas, despite more recent tariff rises, is still hard &b & price, although the gap
between wood-chip and gas is steadily growing. But by the end ofiebede, when gas, oill
and electricity prices have risen and wood-chip prices have retnatagively steady (and the
College’s gas boilers are coming to the end of their seivied@es), Mr. Crossman may wish
to review the situation, and decide whether the initial expensesiailing a wood-chip based
central-heating system would be justified by fuel bill savings made ovéuliveing decade.

Furthermore, biomass systems are currently supported by th&osasvnment funding,
‘The Low Carbon Buildings Programme’, with a 'Community' project iladian such as a
wood-chip boiler at the College receiving up to 50% support.

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

'Econergy Ltd.' (contact Jim Birse on 0117 3775608w.econergy.ltd.uR;

'Wood Energy Ltd.' (contact Robin Cotton on 01398 351849y.woodenergyltd.co.uk
Talbott's' (tel: 01785 213366/ww.talbotts.co.uk

‘Dunster Wood Fuels (tel: 01643 821188yw.dunsterwoodfuels.co.uk




COMBINED HEAT & POWER -

An interesting possibility for the College is that it couldualiy become a significant
electricity generator, exporting a significant surplus ottelgty (after that which is used
within the College complex itself) back to the local Grid. Ifstimption is to be explored
seriously then a combined heat & power (CHP) system will need to be considered.

These systems, (of which there are increasing numbers of dqplid8A and European
models) as the name suggests, provide both water-heating (most commiuot) air via a
combustion process, arelectricity generation on site in one combined unit. Based on either
biomass fuel (e.g., wood-chip) or mains-gas or oil, these CHP nsyst#ge now being
manufactured in much smaller sizes (previously they were tintibelarge-scale industrial
applications of several hundred or even thousands of kW capacity). Simedler systems
(either based on gas engines or turbines; steam generateslimg engines; or gasification

processes) are initially more expensive than
conventional boilers, but subsequent savings on utility
bills and electricity exports can quickly repay the
initial investment.
As an example of sterling engine (external
combustion engine) systems, two relatively new
systems have come onto the market via 'Mawera’, (a
big European manufacturer of Biomass Boilers). They
are now marketing 35 kW and 70 kW electricity
generation packages, (associated with biomass boilers
with thermal outputs of 145 kW and 290 kW respectively — see exampleTleése systems
cost £220,000 and £285,000, including Grid connection, boiler-house services, and two biomass
fuel-feed skips. These were 2004 British prices, so it would be wettingyin contact to check
prices and availability now, (contact ‘Mawera' via John Clisseffel. 01543 258844; e-mail:
JohnClissett@btinternet.comAnother option for a biomass-fuelled system is Talbotts, a
British firm who are now marketing a containerised
wood-chip system that can be craned into position on a
suitable site, and which doesn’t necessarily require a
specially constructed plant-room, just a covered area,
(see example right) - contact Talbotts' (tel: 01782! B
213366;www.talbotts.co.uk . Talbogigezery,,,

None of these systems come cheap, and init & f’
capital investment will need to be considered careful - [ -
but this may be an opportunity for a small local ener--—“-@--— THT R
supply company (perhaps owned by private investc™ . WHF 3

or by DCC, etc.); a common concept in mainlai = Hm:r. + S
Europe, and known in Britain as an ESCO (Enersa = fﬁn /T

Services Company). This external partner would

accommodate the investment, and sell heat and electricity ©Gdlege over a long contract
period to regain its capital outlay. As an additional use foh#a generated as a by-product of
electricity generation, the ESCO could also supply heat to thersimg pool as part of a
community leisure initiative - increasing this venture's ggerto potential members, and
making the generation more viable in the summer period by géléat which may otherwise
go to waste. In short, the CHP scheme needs to be looked at &sua besiness enterprise
with its own feasibility study requirements.

Although not really renewable energy options, there are now sesraedl-scale CHP
systems on the market that can run off mains-gas. As an exagalsystem which may be a
useful option to a College building requiring a replacement boil€, PBwer make a model
called the ‘XRGI-13G’, that would be small enough to fit in maypical plant-rooms, (its




dimensions being 1.11 x 1.25 x 0.75 m — with consideration also needed fesdlceated 275
litre thermal-store = approx. 1.8 m high); and this system wg¢adghending on mode of
operation) provide between 4 — 13 kW of electricity in association Wit— 29 kW of heat.
This is a very efficient model (85%+)Note: These systems are designed to run for long
periods during the day, rather than just being turned on for a few hours hererandritighere
will also need to be a 3-phase electrical connection for thiallstson type. This particular
system, including installation and associated plumbing connections, inodte region of
£18,000 ex VAT, and with plumbing alterations bringing the price up to apf2x000 ex
VAT, it is probably the initial capital cost (compared to a
conventional boiler) which may make this system difficult to
justify. So the value of the electricity generated (displadey t
College’s own mains-electricity requirements, or sold to the
grid) will need to be approximated over the system'’s lifetime
come to a decision as to whether such an installation is viable. |
has been suggested by energy researchers, however, that similar
micro-CHP systems can recoup the difference in initial dapita
cost (through electricity consumption displacement and system
efficiency, etc.) in as little as 5 years. If DCC wadrbnt such
an installation, however, there may be Government funding
support available, (as there would be for the aforementioned
biomass fuelled systems). For more information contact the
regional suppliers for the south-west — ‘Sustain Ltd’ on Tel. 01934 8686%0,sustain.co.uk

Another option is a smaller model working on the same principle;RBR&CHS’ micro-CHP
system, which can produce 5.5 kW of electricity in association &5 kW of heat, when
running on mains-gas. This system is available from ‘Baxhiielogies UK’ on Tel. 01926
478308 www.baxitech.co.uisee picture above left).

CONCLUSION -
The idea of using CHP systems on the College site (perhagombination of a large

centralised biomass—fuelled installation, and perhaps several sgadléuelled systems) feels
like the right choice for such a substantial complex with considemratérgy bills; but there
would need to be some detailed feasibility work completed to enalolst & benefit analysis, as
these systems require significant initial capital investnfeethaps a partnership approach with
DCC (and perhaps other organisations) may be the way forwards.

If the CHP option is not taken forwards, however, | personally \eeligy balancing
achievable capital expenditure against useful energy seiisutfy and utility bill reductions
at the two sites, the best current options for the Exmouth Community College alieves. f




Explore the possibilities of installing several 1 - 3 kW ratezk-standing and roof-
mounted wind turbines on both sites, where sufficient undisrupted wind-resdua-
flow can be identified,;

Install a sub-1 kW turbine somewhere on the site as a stand-aloeet fimjeed into
the science / geography curriculum, whilst also supplying alesto electrical
requirement, (perhaps low wattage lights or appliances);

Install a modest P.V. array (1 - 2 kW) on the south-east facingpitdf of the IT
Theatre on the Gipsy Lane site - but only pursue this project togtedlation stage if
external funding can be sourced to cover the majority of the; costs

If sufficient hot water requirement is identified, install aasdhermal panel (an
evacuated tube design) on a south-facing roof pitch of The Gramge,other
installations should also be explored, including frame-mounted options — system designs
and quotations will be required to determine the best plumbing layout and price;
Encourage the involvement of the students (an perhaps local residetits) project
where possible, to gain community support, (a Community College Rereewablgy
Group..?), and embrace the educational benefits associated withabdmesmergy /
energy-efficiency projects - be proud to use renewables, and puExtmuth
Community College 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 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 isawailable. So Mr. Crossman and
the College governors may also have to look to other match-fundingesoue.g., utility
company green funds, or the East Devon AONB Sustainable Developomat)t or draw upon
their own traditional fund-raising abilities to support the projeetg.( local fund-raising
events).

But if any of the options suggested in this report reach a sustesdhllation 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-modethierlocal community and
visitors to Exmouth Community College; and for the pupils who belefit 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 appragerfar their needs.

The 'SACBAR' project and this report have been funded by thé¢ Begon AONB's
'Sustainable Development Fund’, and thanks to Kimmo Evans for his assistance inghis groj




