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Possibilities for more renewable energy in Dublin

Introduction

The Commercial/Industrial, Residential and Transport
sectors of Dublin City consumes approximately 13.8
Terra Watt hours (TWh) of primary energy per
annum (1.18 Mtoelyr), the demand is dominated by
the residential & Industrial/commercial sectors.

Figure 1: Overall sector energy use for Dublin City

This represents approximately 9.8 % of national find
consumption in the same sectors. The breakdown
between sectors differs from the national pattern
where transport is dominant at 41%.

Dublin City is heavily dependent on the importation

of oil and natural gas to satisfy its energy demand;

the transport sector alone is 99.1% [1] dependent on

imported oil. Any international political unrest or

financial fluctuations have the ability to destabilise
the price of these fuels and limit their availability.

This has a direct effect on the end user within the city
in unit cost and can have a dramatic effect on Dublin

City’'s economy. In addition the more vulnerable
sectors of society in the city could struggle to heat
their homes to an adequate level and suffer adverse
health implications as a result.

Dublin City has wunique characteristics when
compared to the rest of the State and as a result has
unique opportunities for sustainable and more
efficient energy delivery options. With the
development of new units in Dublin’s North Fringe,
the availability of Greenfield sites for new
developments has ended, this alters the way in which

the city will develop in the future and the way energy
is produced and consumed.

Similarly commuting patterns in the city differ greatly
from other areas, with both a high penetration of
vehicular traffic from outside its boundaries migratng
towards the center and a large public transport
network radiating outwards from several multi
functional modal hubs.

Combined Heat and Power (CHP) is increasingly
becoming a viable option for a more efficient way of

producing electricity and utilising its associated heat,
both at the macro and micro levels. Because of the
density of development within the city, district
heating is becoming the preferred option to deliver
this heat and power. The first phase of Dublin City’s
district heating network will come online soon; this
type of delivery system is unique to the capital and
offers the city an opportunity not afforded to other
areas in the State.

National energy consumption has been well
documented by SEI and the national patterns show a
steadily increasing energy demand in all areas,
especially transport and an increasing reliance on
imported fuels to meet these needs.

Energy definition:

“Energy end-use™ Energy that is consumed by the
end user, usually as set out on the utility bills

"Primary energy”: Energy that exists in a naturally
occurring form, (such as coal, oil sunlight, uraniun)
before being converted into an end-use form.
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Residential Sector

The issue of energy and new buildings has become
increasingly prominent on the political agenda both

in Europe and domestically. Renewable energy
technology will play a very important role in the

reduction of both energy consumption and CQ

emissions in the residential sector.

New building Regulations require the designers of
large buildings (total useful floor area of more than
1000 m?) to consider, during the design stage, the
economic, environmental and technical feasibility of
installing alternative/renewable energy systems-
including combined heat and power (CHP), district or
block heating if available and heat pumps. This
requirement will apply to large buildings for which

planning permission is applied for on or after 1

January 2007.

The Regulations also require the Building Energy
Rating (BER) of buildings as follows:

new Dwellings commencing on or after 1
January 2007,

new Non-Domestic Buildings commencing on
or after 1 July 2008; and

existing buildings, when let or sold, on or
after 1 January 2009.

The BER system encourages the use of renewable

energy technologies such as solar water heaters, heat-
pumps and wood pellet boilers by allowing the
developer to achieve a higher energy rating. The
label also rewards those developers who are willing
to use innovative technologies to achieve a higher
quality of building.

The government in a number of recent documents
has expressed an intention to improve the standard
of buildings and increase to use of renewable
energy:

Programme for Government (June 2007)

In summary, the new Programme for Government
(June 2007) sets the following targets:

reduction of 3% per year on average in Irish
greenhouse gas emissions

accelerate the growth of renewable energy
resources in the electricity, heat and
transport sectors of the economy

introduce a new national buildings
standards in 2007 to ensure that new
housing has 40% lower heat energy demand
than existing building standards and revise
them again in 2010 to achieve a 60% target
in future years

provide substantial financial support to

improve the energy efficiency if existing
public housing and assist those on low

income to avoid fuel poverty

Bio - Energy Action Plan for Ireland

Noel Dempsey T.D., the Minister  for
Communications, Marine & Natural Resources,
recently published a new Government strategy
entitled the “Bioenergy Action Plan for Ireland”. The
action plan, produced by the Ministerial Task Force
on Bioenergy, comprising seven Government
Departments and Ministers, is a comprehensive
strategy to increase the deployment of renewable
energy across three key sectors: transport, heat and
electricity. The most relevant commitments include:

Review within 12 months the Part L Building
Regulations to incentivise the use of
renewable technologies for heating in
buildings and significantly raise the energy
efficiency requirements in new buildings by
at least 40%.

Set a target of 12% renewable share in the
heating sector for 2020
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White Paper on Energy Policy (12" March
2007)

The White Paper sets out the Government’s Energy
Policy Framework 2007-2020 to deliver a
sustainable energy future for Ireland. The main
commitments are

Reduce energy demand by 40%

Renewable heat: 5% by 2012, 12% by
2020

The use of renewable energy technologies in the
residential sector in Dublin City is still a very low. The

recent introduction of the Greener Homes scheme
has had some impact on this but more is required.

The Greener Homes Scheme provided assistance to
homeowners who intend to purchase a new

renewable energy heating system for either new or
existing homes. The scheme is administered by
Sustainable Energy Ireland (“SEI") and aims to
increase the use of renewable energy and

sustainable energy technologies in Irish homes.

Interim Conclusions

Opportunities for renewable energy

Renewable energy. Solar panels for domestic
hot water can supply approximately12% of the
domestic heat requirement and these systems are
currently incentivised through the ‘Greener
Homes’ Scheme. Renewable energy should be
encouraged but it must be recognized that heat
pumps, wood pellets and wind turbines, have
greater potential to benefit rural communities

than in the urban setting.

Alternative energy systems. For new buildings
larger than 1,000m : (including apartment
blocks), the new Energy Performance of
Buildings Directive requires that the feasibility be
assessed of alternative systems such as:
decentralized energy supply systems based on

renewable energy; CHP; and district or block
heating.

Opportunities for District Heating

Dublin District Heating Project. The best
opportunity for the penetration of renewable
energy and CHP in Dublin is through the
proposed Dublin District Heating Project. This
also offers the greatest potential for efficient
energy supply, through recovery of waste heat
and Combined Heat and Power (CHP) systems

District heating and group heating schemes offer
great potential of up to 60% renewable energy
or more, at least on certain sites.

It is very important that new buildings and
developments should be designed to be
compatible as far as possible with group heating
schemes and, in due course can be connected to
the Dublin District Heating network.
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Dublin District Heating Project

A District Heating network, running from the Poolbeg
peninsula to Heuston Station, and beyond, is
currently being planned by Dublin City Council. This
is an essential element of Dublin’s infrastructure if #
city is to take a quantum step forward in energy
efficiency for heating and cooling city centre
buildings.

The advantage of District Heating is that it offers the
opportunity to tap into the more efficient Combined
Heat and Power (CHP) technology for electricity
generation and, also, to take greater advantage of
new and renewable energy sources as further new

energy technologies emerge. A new network of
underground pipes (red lines) will transport excess o
waste heat from CHP plants and alternative energy
supplies and deliver it as useful energy for heating
new building developments (yellow circles). But in
order for the benefits to be realised it is important
that new developments, when planned and
constructed along the route of the District heating,
must be made compatible for joining up with the new
heating system when it becomes operational over the
coming years

Figure 2: Concept for a District Heating Supply for Dulin- Paul Weiss, COWI/RPS Consultants
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Transport sector

Transport in Ireland is 99.9% dependent on oil
products; the share of renewable energy used for
transport is marginal. There is a national scheme
(‘Biofuels Mineral Oil Tax Relief Scheme’) that
envisions that by 2010 163 million litres biofuels
(biodiesel, bioethanol, pure plant oil) are produced
representing 2.2% of the fuel used for road transport
[1]. Another scheme (‘Vehicle Registration Tax Relief
Scheme’) allows a 50% tax relief for inter alia
flexible fuel vehicles that can accept gasoline as wdl
as a blend of gasoline and a minimum of 85%
bioethanol [2].

The initiative “Biofuels for Transport” is part of
Transport 21 and it subsidies hauliers and bus
operators with the target that 50 vehicles are running

on pure plant oil by the end of 2007 [3].

Furthermore there is a scheme (‘Energy Crops
Scheme’) introduced that provides support for
growing energy crops to produce biofuels and

biomass to support the Biofuels Mineral Oil Tax
Relief Scheme 4]. Despite these schemes the share
of biofuels is not going to change significantly on a

national level over the next years. Dublin could lead

the way by setting up a local initiative.

Biofuels

The realistic potential for biofuels produced in
Ireland is estimated to be 500-600 m litres per year.
There are different types of biofuels such as pure
plant oil, biodiesel and bioethanol. These biofuels
can be used for operation cars, busses, goods
vehicles and trains. Some applications are already
internationally approved, others need further
research [5].

Biodiesel for Dublin City Council’s Fleet

Dublin City is currently setting up a collection system
for cooking oil of restaurants and pubs within the

authority’s area. Biodiesel could be produced from

these cooking oils recovered and used for Dublin
City Council's own fleet. Cooking oil blocks drains

and interferes with the biological process at the
sewage treatment plant and its removal is cost-
intensive. But if collected and used for the production
of biodiesel, cooking oil presents a valuable

renewable  resource. Furthermore, the fuel
consumption for Dublin City Council’s fleet increased
by 8.6% per year since 2002 [ 6] and this increase is

preferable met by biofuel. The usage of homemade
biodiesel would not only reduce the carbon footprint

of the Dublin City Council, but contributes to security
of supply too.

Biofuels for Buses

Public buses running on biofuels do not only pollut

less but they function as communication tool if the
appearance and labels of the bus advertise its usage
of biofuels.

Theoretically the public buses running on diesel
could be phased out in favour of buses running on
biofuels. But in Dublin the public buses are not in
possession of the City of Dublin and thus there is lig

exertion of influence.

Biofuels for other Road Users

Other road users such as car drivers and hauliers ag
difficult to approach because of the large number of
stakeholders.
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Commercial / Industrial
sector

Biomass (CHP)

It has been calculated that CHP can be up to 20%-
25% more efficient compared to the system it
replaces and reach efficiencies in excess of 85% 7].
CHP has emerged as one of the key technologies
cited by the government in the National Climate
Change Strategy (NCCS) obligations.

At present there are 78 instillations totaling 122
MWe (or 2% of total to tackle the states EU and
Kyoto emission electricity demand) &] Emission
reductions in the region of 1,000 tonnes of CO, per
1MW of CHP installed [9] have been quoted, along
with the associated reduction in particulate matter.

Larger scaled systems are commercially mature and
lend themselves to the ‘demand’ facet of CHP -
simultaneous demand of heat and power for 14
hours per day or 5,000 hours per annum (based on
natural gas CHP) will provide a more economically
feasible system [8].

Micro CHP utilises a number of different
technologies, such as internal/external combustion
engines, micro turbines and fuel cells. With
increasing densities in Dublin developments, the
option of district heating run by a micro CHP plant
should be the subject of a feasibility study at the
design stage. This assessment should encompass
energy demand per hour on average cost of
generation per unit, attitudes to a district heating
model and cost of maintenance and running of the
system.

Geothermal

Although not considered commercially mature in the
Irish market ground source heat pumps (GSHP) are
by no means an innovate technology. In Ireland
there is a latent ground temperature of about 8-12°C
6 feet below the surface [10]. GSHP’s exploit this

constant by extracting the low temperature and
upgrading it to a higher temperature to be utilised
for space/water heating.

The size and type of system will depend on a
number of factors, mainly the heat demand of the
development and the latent heat source size and
accessibility. It is crucial that the business carry oua
pre site inspection to determine the potential for
GSHP’s, this omission along with poor pipe
installation is sourced as the major cause for poor
system operation.

There are several options for tackling variations in
heat extraction opportunities. For area poor
businesses vertical bore or spiral horizontal bore
should be considered. If the amount of area given
over to distribution pipes is of less concern, straight
forward horizontal looping systems are cheaper and

a more commercially mature option.

Groundwater/well heat source can also be

considered. A 10m trench with installed spiral pipe

should provide for about 1kW of heating load [11],

for straight horizontal this area must be increased.
GSHP’s look little different to ordinary gas/oil boilers

and provide most of the same functions, but water-
heating capacity is more limited and a back up

system may be needed to bring water temperature to
the desired level.

Although GSHP’s can be considered a renewable
energy source, an additional energy source is
needed to activate the heat pump cycle. The
efficiency is thus determined by the unit of ‘useful’
energy delivered set against the unit of
‘conventional’ energy needed to power the cycle (the
efficiency of the electricity generation is also
included, for Ireland this is 2.5 units for every 1 unit
delivered. Even with the poor delivered conventional
energy ratios in lIreland a GSHP still has an
efficiency of 160%, with better-delivered energy this
could rise to 400%.

GSHP’s can provide 60 % - 90% of annual heat
demand (excluding water) and reduce CO,
emissions (compared to a 65% efficient oil boiler) by
over 40%. Heat pumps may also be retro fitted to
existing heating systems and design to meet 50%-
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70% of peak load, with the remaining demand met
by the conventional boiler.

For a totally carbon neutral system a renewable
energy source such as biomass should be considered
to power the unit

Solar

In Ireland the energy required by solar panels for
space and water heating is derived from 40% direct
and 60% indirect solar radiation [ 12]. A collector,
which heats a transfer fluid, absorbs this solar
radiation; this in turn is passed through a heat
exchanger to water in a storage vessel.

There are many factors that will influence the type
and size of collector and storage vessel. Firstly the
amount of South facing roof space available (they
can also be independently ground mounted), An
inclination of 30° to 40° for the panel is optimal, but
the inclination for water heating systems is shallower
then that of space because of its year round
application.

The amount of heat required and budget are also
major influences to type and size of system. For
higher temperature applications evacuated tube
collectors are preferable, they occupy less space and
have a higher efficiency (40%). A 1m” area of flat
plate solar panel installed horizontally between an
angle of 40° and 50° 1,000 kwh and 1,200 kWh
per year, which is comparable to 120 litres of oil
[13].

Other specifications are site specific, such as sizeof
‘back up’ heating system, gravity induced or
mechanically pumped fluid and provisions for
locations susceptible to prolonged freezing. Modern
solar panels have an average life cycle of 25 years,
require little maintenance and are commercially
mature.

For new build premises solar alignment can be
considered in the design phase, optimising solar
gains through large glazed areas on the South and
Western facing facades and minimising glazing on
the North and Eastern facades.




Possibilities for more renewable energy in Dublin

ICHPA. www.ichpa.com
Irish Energy Centre (2001) An examination of the future potential of CHP in Ieland; A report for public consultation. www.sei.ie

SEI. (2006). What is biomass? www.sei.ie

Boyle.G (ed). (1996). Renewable energy: Power for a sustainable future.
EST. (2006). Ground source heat pumps

SEI (2006). Solar heaters a cost effective and sustainable altmative




[N

[ 1N
HEM
HEN
EEEE
AR N
H EE

EEEN 50, Guinness | T 01 410 0659
o e m a :I .: Enterprise Centre| F 01 410 0576
0 0 Taylor's Lane | E codema@codema.ie
Sustainable Dublin Dublin 8 | W www.codema.ie




