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The Geothermal Association of Ireland was formed in January 1998.
To Promote the Development of Geothermal Resources in Ireland. The GAl is a member of the
European Geothermal Energy Council and of the International Geothermal Association.
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1. Introduction

Brecan Mooney was tragically drowned in the R.
Lee in Cork in the early hours of 19th Wamber
2009, the night before the major flooding in Cork.
Sadly his body has never been recovered. Treasurer
of the GAI from 2007 until his death, Brecan was#@ |
loyal and active member of the GAI over a periot
of about 5 years, and a great friend and cgliea
of many of the other members of the association

Brecan was an active member in the geother
community in Ireland for many years. At the ti
of his death he was undertaking research in wa
water sources in North Cork while studying at t
University of College Cork under the tutelage
Dr. Alistair Allen. He was also the Treasurer f
the Geothermal Association of Ireland (GAI). Both
academic and representative participation in t
geothermal industry were undertaken while he
engaged in full the employment at White Young
Greenbds Cork Office.

In 2010, the committee of the GAI decided that a competition to promote and recognise
excellence in the application of geothermal renewable energy technology for the built
environment should be held, aad award in the memory of Brecan Mooney be presented to the
winner of such a competition. Brian Connor, then Chairman of the GAIl and Paul Sikora, GAI
Development Officer , prepared guidelines for entrants to participate in the 2011 competition for
domesticheating systems. The competition was announced in advance of the 2011 geothermal
conference, held on 10th May in Kilkenny, and the closing date for entries was set for 31st July.
An adjudication panel comprising John Burgess, current chair of the @ARaul Sikora, GAI
Development Officer, was formed to assess the finalists who had made the last round of the
assessment programme and these were inspected in September.

At an award ceremony on the 15th October 2011, held concurrently with a fiela ttie t
Vistakon Geot her mal Heat Rejection Pl ant i n
Noreen, presented the winner of the Brecan Mooney award to Gerard Duffy of Eurotech
Renewables, Castleblayney, Co. Monaghan for their installation in Sean apdviglaonald's
house OKilsharvandéd, in Co. Lout h.

There were 3 other installations also considered of an excellent standard and these are each
reported in their own dedicated section within this report.

Mr Brian Mooney spoke odthankedtleelGAlIingheir eBarteicthen 6 s f
promotion of excellence in the geother mal (I
contribution to geothermal research and noted that Brecan felt at ease with his work, colleagues

and friends in UCC, the GAlandhi t e Young Green. Brian noted t
carry out his work with due care and attention to detail, so necessary in achieving excellence, and
that it was a fitting act to recognise this by initiating an annual competition in his memory.

John Burgess, GAI Chair
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2. Assessment Methodology

The following key criteria were used to assess each of the four houses that had reached the final stages of
the competition:

1 Quality and Workmanship of the installation:

o Ground / Well construction

0 Insuation
o Pipework layout
o Electrical Installation
0 Labelling of Plant Equipment and Switches
0 Access for maintenance and plant replacement
0

Location of internal thermostats and underfloor heating controllers

T Entrantodés submission:

Description of systems

Descrption of operation of the systems

Schematic arrangement of plant

Photographic evidence of installation and underground pipework & wells
Performance capacity details for heatpump

Calculation estimates of energy consumption

12 month records of utility billaith assessment of energy in use

O O O o o o o o

Details of final heating methodology such as underfloor heating or fan assisted convector
radiators

(@]

Reference/Statement of occupancy/user perception of the system
o Details on house construction and floor area

1 Assessment aénergy in use to be determined by the following factors:
0 Energy intensity, kWhrs/m? per annum
0 Renewable energy contributions, kWhrs/m2 per annum
0 Associated carbon dioxide emissions, kgs/m? per annum
0

Assessment of night rate proportion of energy consumgtom the utility bills

1 Site Visit and Interview with the House Owner to determine system operation.
Performance of heating system within the house

Assessment of energy ultility bills for annual electricity consumption and cost
Stability of temperatureantrol in all areas of the house

Assessment of house construction, quality and level of insulation

Demonstration and training details with O&M Manuals

O O O O o o

Air tightness and ability of house to retain heat
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Energy Flow - Electricity Generation 2008

Wind 207 ktoe
Electricity Imports / Hydro 83 ktoe _ N
ktoe Landfill Gas, Biomass & ©Own Use/Transmission Loss
39 Other Biogas 38 ktoe 303 ktoe Electricity Transformation
Loss 2,518 ktoe
Natural Gas
2,811 ktoe
Services 822 ktoe
Coal
1,046 ktoe

Fuel Qil

335ktoe P80 “Gasoil & Refinery WP | ' Residential
565 ktoe ] 733 ktoe
Gas 16 ktoe / \  Industry 686 ktoe

Transport Agriculture
5 ktoe 48 ktoe

Note: Some statistical differences and rounding errors exist between inputs and outputs
Figurel | r e | a ncibyEnekyy Rraduction and Utilisation for 2008

Al l four houses® heating systems energy consumpt
provided using oil fired heating. The comparisons in energy costse@@sions and renewable energy
contribuion was made using the parameters as noted in the tables of calculations included at the end of
each section. Operational delivered energy consumption was converted to operation primary energy
consumption using a primary energy factor of 2.22. This wdsedtusing the electricity generation and
distribution network efficiency of 44% as quoted for 2008

REC kg From Tabl e 1, it can
b GridEfftc  PEF  (CoP4.0) CO/KWhr  officiency is expected to improve to 56%
e. TN = et e 2019, which would reduce the PEF t0 1.79. T
- SR = e b would mearthat for a heating installation with
2001 34.5% 2.90 1.1 807 seasonal efficiency of 4.0, 2.21 kW of thern
2002 361A% 2.77 1.23 743 energy is returned for every 1 kW of deliver
2003 37.7% 2.65 1.35 675 power consumption. A higher CoP will provic
2004 a9.3% 254 1.46 632 even better results.
sl asanli 2.44 1.58 e3¢ Since in most cases the energy systems wert
2008 42.5% 2.35 1.65 599 submeteed within the house, baseline electri
2007 441% 2.27 1.73 554 consumption throughout the summer mon
2008 44.6% 2.24 1.7¢ 553 was taken to give an indication of the basel
2009 45.1% 2.22 1.78 533 electrical power consumption. i.e. power us
2010 46.2% 2.47 1.3 527 when the heating systems were off. Increase

energy consumption above thiadeline during

2011 47.2% 212 1.88 521 h i h d
— — N - b t e winter months were assume to
attributable to heat pump operation for
2013 49.3% 2.03 1.97 508 .
heating systems.
2014 50.3% 1.99 2.01 502
2015 51.3% 1.95 2.05 496
20186 52.4% 1.91 2.0% 4950
2017 53.4% 1.87 2.13 484
2018 54.4% 1.84 2.16 478
2019 56.0% 1.79 229 ar2 Tablel. Il rel andds Q010 d Ef fi

! seal Energy Report for Ireland 2009
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3. Kilsharvan, Co. Louth

On the evening of the 22nd September 2Qdhn Burgess and Monica Lee visited Sean and Mary
Mc Donal doés house, OKi |l sharvanbo, in Co. Lout h.
Renewables Ltd of Castleblayney, Co. Monaghan.

Plate 8. Kilsharvan

The original house built in the 1970's wasated by an oil fired boiler. All of the existing system was
removed. The existing house had floors removed on the ground floor and underfloor heating fitted; the
first floor had floor boards on joists which were also removed and underfloor heatidgofitigeen the

joists. Each room is now controlled separately by its own smart temperature sensor.

Plate 9. Kilsharvan wellhead cover

When a decision was made by Sean & Mary to review the possibility of using hydrothermal energy to
heat the house, a dhilg rig was organised and a test well drilled to 60m, to allow a decision on the best
energy resource available on site to provide heat and hot water. The well driller established a water supply
on site in excess of 3.23 litres/second (I/s). Euroteokdfift submersible, 3 phase pump and tested the
flow quantity for 24 hours to establish consistence which was confirmed positive.

Page 5



= TTHERNIAL [ The Inaugural Brecan Mooney Award for Geothermal Installation of the Year
#E@E@ &mﬂlﬁ@ﬂg IREUNN‘@ 2011 Domestic Heating Installation
i lewsliele

There are 2 borehole wells (one supply and one recharge, 10 meters away) with steel lining down to
bedrock. The well has an imi&l PVC sleeve to hold the pump and perforated at intervals to allow water
into the sleeve. The water level remains at 7.5m below ground level consistently.

The open loop water flow rate is for:

heatpump 1: 2.4mdhr, (0.67 I/s) and

heatpump 2: 2.8m3ht (0.78 I/s)

Domestic cold water storage requirements can also topped up from the wells and will lead to considerable
savings when water charges for homes are implemented.

The system was commissioned on 15 Oct 2009 and checked on 15 Nov 2009. A s¢ndsystem was
carried out on 12 Nov 2010. The house owner has cleaned the filters during winter every two months.

Plate 10. Kilsharvan pump Plate 11. Kilsharvan heat pumps

The ESB provided a three phase connection as it was close by. Eurotech fittedble speed drive to

allow the well pump provide the exact flow rate to domestic water demand and also to each heat pump as
required.

The system has been set up to allow the water pump provide the flow rate to deliver the correct volume to
both heapumps together and for domestic hot water heating if necessary. The entire house, existing and
new, has an underfloor heating system fitted to HT 2000 design by Eurotech. i.e. to give room
temperature of 20°C at a relatively low 35°C flow temperature whiéside weather was @&°C.

The hot water was designed to be heated using:
A heat pump to extract heat from the toilet extract duct from the bathrooenasuitesand
During times of high demand, from the Ochsner water to water heat pumps.

Plate 12KilsharvanGround Water Filtration Unit. ' \
ek -. "- ./ j

P13. KilsharvarDHW Cylinder and Air source heatpump

extracting heat from toilet extract ventilation system.
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The system has run trouble free. There is no requirement for a flame or flue and as a resultagaluces |
pollution from flue gas emissions.

The boiler house has no odours and does not require additional ventilation like louvre doors, etc. there is

no exposure to freezing. This area had external temperatur&g 6C in December 2010.

The following tabé and BER chart provides an indication of how the house performs based on data
retrieved from the utility bills. The cost of heating the house is substantially lower than that which would
have arisen if using oil fired heating.

Kilsharvan
Building Energy Rating Carbon Dioxide (CO.) 4 . $ psey
Mt Emosons ngear |16y Data and Assumptions used in caleulations:
MOST EFFIGIENT gC0./mitr Year of analysis 010
;m Floor Area 43|m’
Annual Electricity Consumption 18666(k\Whr
This BER rating scale is K K ~ i
provided to give an Base annual eleet demand excluding heating §566|k\Whr
indication of ‘operational’
primary energy use of the Delivered energy intensity by floor area 39.5(kWhr/m.yr
dwelling on an A to G scale.
The dwelling may receive a Primary energy intensity by floor area 87.7|kWhr/m*.yr
3150 ¢t dlﬂeren(; BER rah;g when Y
e assessed in accordance wit gt L .
e (3)  the national DEAP CO, emissions per floor area 46.7 kas/m*,yr
L calculati hodol ,
>200 [} ZZ:,,“{};ZTQEJY the SEAL Geothermal Renewable Energy usage 38.0)kWhr/m?.yr
225 o1 Min. Bldg. Reg. Part L renewable energy 10.0{kWhr/m.yr
3260 ) (€O, emissions saved against oil heating 8053 (kgs/vr
30 B Night % of Total Electricity demand 54%
= Period of review 14/9/10 - 13/9/11
>0 E2
Electricity CO, intensity factor 0.533|kg/kWhr
Kerosene CO, intensity factor 0.257)kg/kWhr
WORST Seasonal CoP heatpump 4.0
B Primary Energy Factor grid electricity 2.1
T ; : : : ?
[:: ::: 1?3 ;,:':,dd:;m Primary Energy Factor Oil 11
contrbutes o global N TS
Seasonal efficiency oil boiler 0.85
LEAST EFFICIENT bl :

This installation stod out from the others in terms of the quality of the information submitted for
assessment and the quality of installati&mrotech Renewables Limited was awarded the inaugural
Brecan Mooney domestic geothermal heating installation of the year award faD1fe innovative
geot her mal heating system it installed in Sean

Installer: Eurotech Renewables Ltd., Castleblayney, Co. Monaghan
Phone: 0429749479
info@euroteb-heating.com www.eurotechgroup.ie
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4. Castlequin, Co. Kerry

Paul Sikora and John Burgess visited ACastl equin
Renewable Heating Ltd. @aherciveen, CKerry, was present along with the owner Anne Murphy. The

house is located on a sloping hill that overlooks Valentia Island and the bay to Caherciveen with
magnificent views.

Plate 1.Castlequin view

The geothermal heating system is located in an outgttroom and is connected to a field of
horizontal pipe loops laid out at a depth of 1.5m. The collector has eight branch pipes connected in
Aireverse return” for mat to an ABS manifold set.
Hydrodare, eachoil 150 metres in length. The collector area is 72 metres by 7 metres.

The flow and return pipes from the manifolds to t
36 metres in length.

Plate 2. Castlequin collector Plate 3. Castlequin médald

The collector is filled with a wateanti freeze mix (25% mongropylene). The collector pressure gauge,
expansion vessel and filling device are located in the plant room.

The Geostar i400 heat pump and 1,000 litre buffer tank are both locatesl éxternal plantroom. The

i400 is a dual set point machine. On this project the heating flow setpoint is set to a maximum of 40°. The
weather compensation system monitors the outdoor ambient temperature and when appropriate it varies
the flow temperatur® the space heating.
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