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1. Report summary 
This report has been produced by Science Shops Wales for the Boiler House Project 

Committee, Penrhys. Science Shops Wales is an independent unit within the 

University of Glamorgan which carries out research on behalf of community groups. 

 

The purpose of this report is to provide an initial assessment of the techniques and 

technologies available to ógreenô the former Boiler House at Penrhys in order to 

refurbish and transform it into a community centre. Such a major refurbishment offers 

an important opportunity to achieve energy savings and reduce emissions through 

improving the buildingôs fabric and services.  

 

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

1. To determine feasible options, including renewable energy technologies, for 

ógreeningô the building; 

2. To give an idea of potential costs in order to provide input into the project business 

plan. It should be noted that throughout this report all costs are examples only and 

exclude VAT. 

 

The results of our preliminary desk-based research and an initial site visit indicate 

that: 

¶ The Boiler House site offers both opportunities and constraints for the 

proposed project; 

¶ There are a number of key elements which must be considered in ógreeningô 

the Boiler House: building fabric, power, heating, ventilation and water; 

¶ It is important to take an integrated approach to ógreeningô right from the 
start of the project; 

¶ If the Group is successful in taking the project 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 Group need a clear understanding of potential energy demand and end use in 

the Boiler House. This is important in order to select the most appropriate 

technology and to size selected systems. A key factor influencing energy demand 

is the intended use of the building: services/activities provided, number of users, 

hours of use. This is still unclear. One option for estimating energy demand is to 

use publicly available benchmarks for typical energy use based on building type.  

2. It is important to reduce demand for energy as well as supply energy in a ógreenô 

way. These are two sides of the same sustainability ócoinô. One of the most 

effective ways the project can reduce energy demand and so manage running costs 

is by enhancing the thermal performance of the building fabric e.g. insulating 

walls, floors and the roof space, fitting double glazed windows and so on. Cavity 

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 existing floor might be appropriate but is dependant on the condition of the 

floor and internal requirements of the building. There are numerous materials on 
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the market suitable for insulating the roof space. Doors and windows also need to 

be energy efficient e.g. using double glazed windows. Using more energy efficient 

fittings and appliances can also make a significant difference to energy use.  

3. Appropriate use of passive solar design should also be considered e.g. siting 

windows, making the best use of the thermal mass available within the building 

and ensuring adequate/natural air circulation.  

4. The most practical starting point when selecting renewable energy technologies is 

to consider the aspect of and restrictions at the site and what services already exist. 

At the present this appears to be electricity only: the building does not appear to 

have a mains gas connection.   

 

In order to provide ógreenô electricity within the building the Group could 

consider using a 100% green energy supplier and/or supplement their electricity 

supply with solar PV.  

 

The Group has indicated a particular interest in the use of wind turbines and of 

building mounted, vertical axis wind turbines. The author does not recommend 

building mounted wind turbines. Ideally wind turbines should 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 road circling the estate. There 

appear to be potential health and safety implications for a mast (ground) mounted 

wind turbine based on the information available. The Group should consult the 

local authority for advice. 

 

The lack of a mains gas connection at the site and restricted ground space suggests 

that a practical option is to use an air-source-heat-pump to provide space heating 

with hot water supplied using point source electric heaters. Alternatively, 

depending on the demand for hot water, an air-source-heat-pump could be 

combined with solar thermal panels for hot water production. Whether 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, the group might consider connecting to mains gas and installing a 

highly efficient condensing boiler or installing a biomass boiler. Again it is 

possible to combine these systems with solar thermal panels for hot water.  

However, the Group should consider the CO2 emissions associated with fossil fuel 

use in the case of gas and also for the transport of biomass fuel to the site. Fossil 

fuel prices are also likely to rise in future. It is also vital to ensure a reliable, local 

biomass fuel supplier is available.  

5. Water use within the building can be reduced by e.g. installing controlled flush 

toilets and urinals, low flow taps and shower heads, water efficient appliances 

(water use is indicated on appliance energy labels), and pro-active building 

management to detect/report and deal with leaks and the use of water metering. 
6. 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 can offer challenges in relation to gaining planning consent.  
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2. Introduction 
We use energy to power our homes, businesses and industry, produce our food, 

provide transportation and for countless other uses. Energy demand around the world, 

including the UK and Wales, is increasing rapidly.  

 

Currently, over 80% of the worldôs energy needs is met by fossil fuels: natural gas, 

coal and oil
1
. The use of fossil fuels to produce energy releases harmful greenhouse 

gas emissions (such as carbon dioxide) and contributes to climate change. In 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 and to ensure secure, clean and affordable energy supplies
2
. 

 

For example, in 2000 the 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 UK generates around 5% 

of its electricity from renewable energy sources. The Government also announced a 

goal of cutting carbon dioxide emissions (CO2) by 60% compared to 1990 levels by 

2050, with real progress by 2020
3
.  

 

Reducing the use of and therefore demand for energy is vitally important in achieving 

these goals. An important area where significant reductions can be made is in 

buildings. In the UK, buildings are responsible for around 40% of all the energy 

consumed
4
. More than half of the energy used is for space heating. Buildings are also 

responsible for more than 40% of the UKôs CO2 emissions. The efficient use of 

energy in all our buildings is therefore a primary objective of local, regional and 

national government policy.  

 

A significant proportion of the existing buildings in the UK lack adequate insulation, 

heating controls and other measures to reduce energy use and emissions. However, 

most buildings are refurbished at some point during their lifetime. Refurbishments 

therefore offer an important opportunity to achieve energy savings and reduce 

emissions through improving the buildingôs fabric and services.  

 

This report has been produced by Science Shops Wales (SSW) for the Boiler House 

Project Committee. The Group is a ógrass-rootsô group of local residents from the 

Penrhys Estate, Rhondda Cynon Taff.  They are seeking to purchase the former boiler 

house on the estate with the aim of refurbishing and regenerating it for the benefit of 

the local community.   

 

In March 2009 the Group approached SSW for assistance in assessing the options for 

ógreeningô the building.  A site visit and initial meeting took place on 25
th
 March 2009.  

Desk-based research has been employed to complete this report drawing on publicly 

available datasets and information, supplemented by on-site observations. In addition, 

range of suppliers, manufacturers and other organisations were consulted including: 

                                                
1 IEA (2007) Key World Energy Statistics 
2 DTI (2007) Meeting the Energy Challenge: A white paper on energy 
3 BERR, Renewable Energy 
4 Sustainable Energy Group, University of Southampton 
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¶ Dimplex 

¶ Eco Hometec 

¶ Broag Remeha 

¶ Cotswold Energy Efficiency Centre 

¶ Ecovision Systems 

¶ Earth Energy 

¶ Good Energy 

¶ Future Heating 

¶ EON 

¶ Cel-f-solar 

¶ Wood Energy 

¶ Natural Power Wales 

¶ USwitch 

 

The main goals of this report are to contribute to the Business Plan for the purchase of 

the building by providing: 

¶ An overview of appropriate options for ógreeningô the building including 

renewable energy sources; 

¶ A brief outline of relevant legislation and planning permissions associated with 

such technologies; 

¶ Guidance on likely costs for each technology in order to assist the group in 

generating capital/operating costs;  

¶ A list of potential sources of funding for renewable 'green' technology installations.  

                                                                                                                                                                                 

The report is structured as follows: section 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 greening 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 conclusions; section 11 suggests potential sources of funding; 

section 12 lists sources of further information.  Additional information is contained in 

appendices.  
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3. Background information 

3.1. History 

The boiler house lies on the high saddle ridge of Penrhys on the slopes of Mynydd 

Tyôn-tyle
5
. It overlooks the valleys of Rhondda Fawr and Rhondda Fach and comes 

under the remit of Rhondda Cynon Taff County Borough Council.  The building dates 

back to the construction of the Penrhys Estate in the late 1960ôs. 

 

The area has a very rich history. Until the late 16th century, Penrhys was an impotant 

site for Christian pilgrims. It was also previously the site of a monastery and manor 

house/farm and a small pox hospital was built there in 1907. 

  

The estate was developed in 1966 as 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 public-sector housing venture in Wales. There are now approximately 300 

houses standing with 250 in occupation
6
. The majority of community facilities have 

closed and the estate generally is in a run-down condition.  

One of the innovative features of Penrhys estate was the district heating system. 

Under an agreement with the National Coal Board, water was heated in a central coal 

fired boiler and a network of insulated pipes served each house with space heating and 

hot water. The cost of heating was included in the rent.  

The system was designed and built during a period of low energy costs, but proved 

very expensive following the Oil Crisis of 1973 which increased the cost of energy. 

There also appear to have been issues relating to robustness of the systemôs 

infrastructure and maintenance programme as well as use of the system. Ultimately, 

as heating cost increases had to be absorbed into the rent the estate became 

uneconomic for many residents
7
. This resulted in many leaving the estate to move to 

other housing where they could have more control over their heating costs
8
. This 

outflow appears to have led to the estateôs decline during the 1970s and 1980s.  

Eventually the district heating scheme was shut down and the estate switched to 

mains gas with gas boilers installed in each dwelling. The boiler house then lay empty 

until a computer training company moved in and used it as a training establishment. 

When the companyôs operations ceased the building was largely disused, except for a 

short period when it served as a venue for the local youth club. The building has not 

been used for the last 12 years and has become increasingly derelict. There is no 

evidence/information available on prior refurbishment work. 

 

 

 

                                                
5 The following information is sourced directly from http://www.rhonddarecords-wales.com/-The-

Boiler-House-Community-Project , http://en.wikipedia.org/wiki/Penrhys and personal communications 

with former residents 
6 Personal communication 
7 Residents receiving state benefits had housing costs paid as part of their benefits 
8 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
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3.2. Site location 

Using the UK governmentôs MAGIC
9
 application gives ST000950 for the actual 

boiler house site, latitude and longitude 51.65, -3.44.   

 

The site is approximately 330 metres (over 1000 feet) above sea level. It is situated 

above and to the north of the estate, adjacent to forestry plantation and adjoining the 

road which circles the estate (Figure 1). A plan of the property is provided in Figure 2. 

There is a sub-station at the site (Western Power ST00029504 Boiler house S/S 

541800).  

 
Figure 1: Ordnance Survey map showing the Penrhys estate and boiler house location 

 
(Source: http://www.ggat.org.uk/cadw/historic_landscape/Rhondda/Maps/Rhondda_019_map.htm)  

 

 

 

 

                                                
9 http://www.magic.gov.uk  

http://www.ggat.org.uk/cadw/historic_landscape/Rhondda/Maps/Rhondda_019_map.htm
http://www.magic.gov.uk/
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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 house is in an exposed location and faces roughly south east. This will 

affect energy use, especially in severe weather conditions. But also creates potential 

for the use of passive solar design and renewable energy sources.  

 

The building appears to be of standard block and brick construction with concrete 

floors and a curved steel roof (Plates 1 to 8). It currently comprises seven rooms plus 

space for washroom facilities. The ground floor is approximately 626 square metres 

(m
2
) and the upper floor 429 m

210
. There is a considerable amount of rubble in the 

building.  

 

The Quantity Surveyorôs Report noted the following: 

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

¶ An asbestos inspection is needed of soffits and other fittings. Asbestos sheets 

have been found to the rear of the building (asbestos has also been found in 

another community building);  

¶ A damp survey is required.  

 
 

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

  

  

 
Plate 3: Detail of the roof    Plate 4: Internal stairs 

  

  
 

 

                                                
10 Information obtained from The Penrhys Boiler House Project: Stage One Proposal, November 2001 

supplied by the Group 
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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 9: View of loading bay  Plate 10: View of ceiling structure 

  
  

 
 

 


