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1. Report summary

This report has been produced by Science Shops Wales fBotilee House Project
Committee Penrhys Science Shops Wales is an independent unit within the
University ofGlamorgan which carries out research on behalf of community groups.

The purpose of this report is to provide an initial assessment d@éthaiques and
technologies available to O6greend the for
refurbish andransbrmit into a community centre&Such a major refurbishmeatffers

an important opportunity to achieve energy savings and reduce emissions through

i mproving the buildingds fabric and servici

The main aims of the work reported here can be summarised as:

1. To determinefeasible options, including renewable energy technologies, for
6greeningg the building

2. To givean idea of potential costs in order to provide input into the project business
plan. It should be noted that throughout this report all casesexamples onlyand
exclude VAT.

The results of our preliminary dedlased research and an initial site visit indicate

that:

1 The Boiler House site offers both opportunities and constraints for the
proposed project;

1 There are a number of key elementsti ch must be consi dered
the Boiler House building fabric, power, heating, ventilation and water;

T It i's important to take an integrated ap
start of the project;

1 If the Group is successful in taking the projet forward professional
consultation and advice should be taken with regard to the refurbishment of
the building in general, reducing energy demand, exploiting passive solar
design and renewable energy options.

1.1. Recommendations

1. The Groupneeda clear mdestandingof potentialenergy demand and end use in
the Boiler House This is important in orderto select the mostppropriate
technologyand to size selected systemskey factor influencing energy demand
is the intended use of the building: servicewaas provided, number of users,
hours of use. This is still unclea®ne optionfor estimating energy dematisl to
use publicly available benchmarks for typical energy use based on building type.

2. It is important toreducedemand for energy as wels sipplyener gy i n a 6égr
way. Theseare two sides of theames ust ai nabil ity &écoind. |
effective ways the project can reduce energy demand@manage running costs
is by enhancing the thermal performanoé the building fabric e.g. insuliag
walls, floorsand the roof spacditting double glazed windows and so d@avity
wall insulation might be the simplest option for the Boiler House if the cavity
space is sufficient to meet Building Regulation requirements. Insulation on top of
the exsting floor might be appropriate but is dependant on the condition of the
floor and internal requirements of the building. There are numerous materials on



the market suitable for insulating the roof spdgeors and windows also need to

be energy efficiene g. using double glazed windowdsing moreenergy efficient
fittings and appliances can also make a significant differeneeaergy use

. Appropriate use of passive soldesignshould also be considered egiting
windows, making the best use of ttiermal mass available within the building
and ensuringdequate/naturalir circulation.

. Themost practical starting pointhen selecting renewable energy technologies is
to consider th@specf and restrictions at thetsiand what services alreadyist.

At the present this appears to be electricity only: the building does not appear to
have a mains gas connection.

I n order t o [ectricity within thé building thé Greupcould
consider usinga 100% green energy supplier andéapplenent their electricity
supply withsolar PV.

The Group has indicated a particular interest in the use of wind turbines and of
building mounted, vertical axis wind turbineBhe author does not recommend
building mountedvind turbines. Ideally wind turbirseshould be installed clear of
any obstructions such as trees and buildings. This can be difficult when a turbine
needs to be close to a building it will supply. However, the proposed site has very
limited land attached and is also close to the main r@alihg the estate. There
appear to be potential health and safety implicationa fimast(ground)mounted

wind turbinebased on the information available. The Group should consult the
local authority for advice.

The lack of a mains gas connection atgieand restricted grourspbacesuggests

that a practical optiois to use an aisourceheatpump to provide space heating

with hot water supplied using point source electric heatéigernatively,
depending on the demand for hot water, ansairrceheatpump could be
combined with solar thermal panels for hot water productidhether point
source heating or solar thermal is used depends to large degree on the volume of
hot water needed and at what rate i.e. it depends on building use.

However, thegroup might consider connecting to mains gas and instadling
highly efficient condensing boiler or installing a biomass boilkgain it is
possible to combine these systems with solar thermal panels for hot water.
However, the Group should considbe CO, emissons associated with fossil fuel

use in the case of gas and algothe transport of biomasfiel to the site. Fossil

fuel prices are also likely to rise in future. It is also vitagébtsure a reliable, local
biomass fuel supplier is available

. Water use within the building can be reducedely. installing controlled flush
toilets and urinals, low flow taps and shower heads, water efficient appliances
(water use is indicated on appliance energy labels), aneéhgdhnee building
management to dett/report and deal with leaks and the use of water metering.

. The burden of legislative and regulatory needs, planning and permitting requirements
should not be underestimated and often pose problems for this type of project. Wind
turbines in particular gaoffer challenges in relation to gaining planning consent.



2. Introduction

We use engy to power our homeshusinesses and industry, produce our food,
provide transportation and for countless other uses. Energy denwamdi ahe world,
includingthe UK and Walesjs increasingapidly.

Currently, over 80% of the worldos energy
coal and ofl. The useof fossil fuels to produce energgleasesarmful greenhouse

gas emissions (such as carbon dioxide) @mdribuesto climate changdn addition,

fossil fuels are increasingly concentrated in fewer and often less stable parts of the
world. As a result,governments around the world, including the UK, are seeking to

reduce harmful emissions amol ensure secure, ele and affordable energy suppfies

For example, in 2006he UK Government set a target of 10% of our electricity to
come from renewable energy sources such as wind and solar by 2010 with an
aspiration to double that level by 2020. At the moment the Uieigges around 5%

of its electricity from renewable energy sources. The Government also announced a
goal of cutting carbon dioxide emissions (§®y 60% compared to 1990 levels by
2050, with real progress by 2020

Reducng theuse of and therefordgemand for energyis vitally importantin achieving
these goalsAn important area where significant reductions can be made is in
buildings. In the UK, buildings are responsible for around 40% of all the energy
consumedl More than half of thenergy used isof spacéheating Buildings are also
responsible for more than 40% f t h eCOleisés®ns.The efficient use of
energy inall our buildings is therefore primary objective of local, regional and
nationalgovernment policy

A significant proportion bthe existing building in the UK lack adequate insulation,
heating controls and other measures to reduce energy use and emidsiveser,
most buildings are refurbished at some point during their lifetiRegurbishments
therefore offer an important opgrtunity to achieve energy savings and reduce
emissions throughmproving theb u i | sifabmc @@ services

This report has been produced by Science Shops Wales (SSW) RoildileHouse

Project Committee The Groupi s a -r@rtesHs g r esidentsdrém theo c a | r
PenrhysEstate, Rhondda Cynon Taff.hey areseeking to purchagbe formerboiler

houseon the estataith the aim ofrefurbishing andegeneratingt for the benefit of

the local community.

In March 2009 thé&roupapproached SSW fassistancén assessinghe options for
6 g r e e nbuitding A sith é@sit and initial meeting took place on"8arch 2009.
Deskbasedresearch habeen emloyed to complete this report drawiog publicly
available datasets and informatieupplenented by ofsite observationgn addition,
range of suppliers, manufacturers aher organisations were congdtincluding:

1 |EA (2007)Key World Energy Statistics

2 DTI (2007)Meeting the Energy Glilenge: A white paper on energy
® BERR, Renewable Energy

* Sustainable Energy Group, University of Southampton
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The main goals of this report aredontribute to the Businesda® for the purchase of

the building by providing

1 An overview of appropriateo pt i ons for 0gr dmelmdinppmgd t he
renewable egrgy sources

91 A brief outline of relevant legislation and planning permissions associated with
such technologies;

1 Guidance on likelycosts foreach technologyn order to assist the group in
generating capital/operating costs;

1 A list of potential sourcesf funding for renewable 'green’ technology installations.

The report is struared as followssection 3 provides background information for the

site and the project; section 4 looks at energy use in buildings; section 5 covers
benchmarks for estimating energy consumption in the Boiler House; section 6
outlines the elements of gmag the fabric of a building; section 7 covers renewable
energy options for power, space and water heating; section 8 outlines rainwater
harvesting; section 9 describes passive solar design in buildings; section 10 provides
the summary and main conclusgrsection 11 suggests potential sources of funding;
section 12 lists sources of further informatiohdditional information is contained in
appendices.



3. Background information

3.1. History

The boiler housdies on thehigh saddle ridgeof Penrhyson the slops of Mynydd
T y ayie’. It overlooksthe valleys of Rhondda Fawr and Rhondda Fach eomes
under the remit of Rhondda Cynon Taff County Borough Coufidie buildingdates
back to the construction of the Penrhys ESs:i

The area haa very rich history. Until the late 16th century, Penrhys amsmpotant
site for Christian pilgrims.It was also previously the site of amonastery and manor
house/farm and small pox hosfal was built theren 1907

The estate wadeveloped in 196@Gs a new modern council housing development.
When it was officially opened in 1968, it consisted of 951 houses and numerous
community facilities (shops, nightclub, leisure centre, schools etc.). At the time it was
the largest publisector housing ventutia Wales There are now approximatedp0
houses standing with 250 atcupatiofl. The majority of communityfacilities have
closed and the estate generally is in adawn condition.

One of the innovate features of Penrhys estamas thedistrict heaing system.
Under an agreement with tiNational Coal Boardwater was heated in a central coal
fired boiler and a network of insulated pipes served each hatlsepace heating and
hot water. e cost of heating/as included in the rent.

The systenwasdesigned and built during a period of low energy costs, but proved

very expensive following th@®il Crisis of 1973which increased the cost of energy.

Ther e al so appear t o have been i ssues re
infrastructureand maintenane programme as well as use of the systeltimately,

as heating cost increasesach to be absorbed into the retite estate became

uneconomic fomanyresident& This resulted in many leavirthe estate to move to

other housing wheréhey could have moreontrol over theirheating costs This

outflow appearstohadlee d t o t h e deriagthe tl99@ and d98Gs| | n e

Eventually the district heating scheme wasit down and the estassvitched to

mains gas with gasoilers installed in each dwellin@he boiler houséhen lay empty

until a computer traininggompany moved in and usedas a training establishment.

Whent he company6s oper awaslargelg disuseda exeept fotah e bui |
short period when it served as a venue for the loaathyolub. The building has not

been used for the last 12 years drad become increasingly derelicEthere is no
evidence/informatiomvailable on prior refurbishment work.

® The following information is sourced directly frantip://www.rhonddarecords/ales.comiThe-
Boiler-HouseCommunityProject, http://en.wikipedia.org/wiki/Penrhysnd personal communications
with former residents
® Personal communication
; Residents receing state benefits had housing costs paid as part of their benefits

Ibid.



http://www.rhonddarecords-wales.com/-The-Boiler-House-Community-Project
http://www.rhonddarecords-wales.com/-The-Boiler-House-Community-Project
http://en.wikipedia.org/wiki/Penrhys

3.2. Site location

Using the UK governmefit MAGIC ° application gives ST000950 for e¢hactual
boiler house site, latitude and longitude 51:3%44.

The ste is approximately 33@netres(over 1000 feetpbove sea levelt is situated
above ando the north of the estgtadjacent tdorestry plantation and adjoinirthe
roadwhich circles he estatéFigure 1). A plan of the property is providedRigure 2
There is a substation at the site (Western Power ST00029504 Boiler house S/S
541800).

Figure 1: Ordnance Survey map showing thé*enrhys estateand boiler house location
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http://www.ggat.org.uk/cadw/historic_landscape/Rhondda/Maps/Rhondda_019_map.htm
http://www.magic.gov.uk/

Figure 2: Plan of the Penrhys Boiler House and property boundary (scale: 1/1250)

(Source: Rhondda Cynon Taff County Borough Council)
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The boiler houses in an exposed location arfdcesroughly south easfThis will
affect energy use, especially in severe weather conditigutsalso creates potential
for the use of passive solar design and renewable energy sources.

The buildingappears to be of starmdlablock and brick construction witbhoncrete
floors anda curved steel rogPlates 1 to 8)It currently comprises seven rooms plus
space for washroom facilities. The ground floor is approximately 626 square metres
(m?) and the upper floor 429°M. There isa considerable amount of rubble in the
building.

The Quantity Sureo r 6 s R etpedfalldwingrot e d

1 The roof/steel beams/cantilevers need to be inspected by a Structural Engineer;

1 An asbestos inspection is needed of soffits and other fittings. Asbekeets
have been found to the rear of the building (asbestos has also been found in
another community building);

1 A damp survey is required.

Plate 1: View of the front of the building Plate 2: View of the rear of the building

19 |nformation obtained from The Penrhys Boiler House Project: Stage One Proposal, November 2001
supplied by th&roup
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Plate 5: Ground floor Plate 6: First floor

Plate 7: View of internal walls Plate 8: View of internal walls

Plate 10: View of ceiling structure
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