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The energy & CO, emission savings through
applying the Passive House Standard in Ireland

The Passive House standard, an internationally renowned approach to building that negates
the need for conventional heating, has attracted considerable interest in Ireland rvecently as
energy prices continue to rise. Vivienne Brophy, Dr Irena Kondratenko, Patxi Hernandez
and Kevin Burke of UCD's Energy Research Group look at the effect this approach could have
on cutting Ireland's energy consumption and CO, emissions.

(Clockwise from top left) Passive Houses in Klosterneuburg; with solar panels designed into the facade in Eisenstadt; and a Passive House
roof level doctor's surgery in Krems, all in Austria.



The residential building market in
Ireland has seen unprecedented levels
of construction over the last ten years.
Since 1994 the number of dwellings
constructed each year in Ireland has
increased by over 300%, with a record
number of 80,957 dwellings construct-
ed in 2005 [DOEHLG 2006]. With such
a buoyant building construction market
it is not surprising that in 2004 the res-
idential sector accounted for 25% of
Ireland's total energy consumption [SEI
2005] and over half of this energy was
due to the considerable level of space
heating required in the maritime cli-
mate.

The significance of these figures is
highlighted by the fact that Ireland's
greenhouse gas emissions were 23.5%
greater than 1990 levels in 2004
despite a Kyoto Protocol target of +13%
between 2008-2012 [EPA 2006]. With
the EU Energy Performance of Buildings
Directive (EPBD) due for implementa-
tion between 2006 and 2009 the aware-
ness of building energy performance
will increase substantially. Given these
issues an ideal opportunity exists for
the Passive House concept to be accept-
ed into the construction of Irish
dwellings.

Mandatory building regulations con-
cerning the conservation of fuel and
energy in dwellings, Technical
Guidance Document - Part L (TGD Part
L) were first introduced to Ireland in
1991, were amended in 1997 and again
in 2002. The TGD Part L focuses on
reducing energy consumption primarily
by reducing required U-values, increas-
ing insulation levels and minimizing
thermal bridging. However, with two
passive houses constructed in Ireland
since 2002, the gap in standards
between TGD Part L and the Passive
House standard has been highlighted.
Not only are Passive House minimum U-
values for ground floor, wall, roof and
windows significantly less than TGD
Part L, as seen in Figure 2, but Passive
House standards go much further by
setting requirements for air tightness,
passive solar gains and heat recovery
whereas Irish regulations do not. The
term Passive House refers to a specific
construction standard for residential
buildings with good comfort conditions
during winter and summer, without tra-
ditional heating systems and without
active cooling. A passive house has a
high level of insulation with minimal
thermal bridges, low infiltration and
utilises passive solar gains and heat
recovery to accomplish these character-
istics. Consequently renewable energy
sources can be used to meet the result-
ing energy demand.

. The total energy demand for
space heating and cooling is
limited to 15 kWh/m? treated
floor area; and

- The total primary energy use
for all appliances, domestic
hot water and space heating
and cooling is limited to 120kWh/m?.
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Comparison of TGD Part L and Passive House minimum requirements

In light of the awaited proposed
amendment to TGD Part L and develop-
ment of a calculation procedure for
energy rating for Irish dwellings to
comply with the EPBD, the UCD Energy
Research Group undertook a study
investigating the potential reduction
for space heating energy and CO. emis-
sions when the Passive House space
heating standard of 15kWh/m? is
applied to the Irish new build residen-

standard for one typical dwelling.

Using this data, five scenarios repre-
senting varying levels of application of
the Passive House Standard were inves-
tigated. These scenarios, detailed in
Table 1, represent the energy and CO»
emission saving potential of a low,
medium, high, very high and as stan-
dard application of the Passive House
standard.

Percentage of New Dwellings (based Number of

Application on new build rate of 40,000/year) New Dwellings
Low 1% 400
Medium 5% 2.000
High 20% 8,000
Very High 50% 20,000
Passive House as standard 100% 40,000

Table 1: Scenarios of Passive House standard application

tial construction market.

The tool used in this study was a com
puter-based model, developed as part
of the "Homes of the 21st Century"
study [Brophy et al. 1999], which pro-
filed the existing national dwelling
stock by dwelling form, insulation char-
acteristics and heating system types.
The model was used to predict the
energy consumption and CO, emissions
of dwellings with a typical floor area of
100m?, constructed to 2002 building
regulation standard. This provided
national common practice energy con-
sumption and CO, emissions figures
for electricity, gas, oil and solid fuel
(such as coal and peat).

For the purposes of determining the
CO, emissions of a Passive House a
50:50 split between the use of gas and
wood pellets was assumed as a space
heating energy source. By comparing
these figures it was possible to estab-
lish the variation in energy consump-
tion and CO, emissions between nation-
al common practice and Passive House

Although new dwelling construction
figures indicate that over 80,000
dwellings were constructed in 2005 it is
likely that the new build rate will
decline over the next 20 years. For this
reason the five scenarios investigated
were applied to approximately the aver-
age new build dwelling construction of
the past 20 years of 40,000 dwellings.

Using the calculation model it was
found that a typical Irish dwelling, con-
structed to 2002 building regulations
standard, consumes 9,722 kWh/year of
delivered energy on space heating and
as a result releases 2,855 kgCO,/year

into the atmosphere. The space heat-
ing requirements for the same size of
dwelling built to Passive House stan-
dards was found to be only 1,500
kWh/year of delivered energy which
equates to 176 kgCO,/year. The differ-
ence in delivered energy consumption
and carbon dioxide emissions between
the two construction types for a single
building over one year was therefore
8,222 kWh/year and 2,680 kgCO,/year.

Applying potential energy and CO»
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National Building Regulation Passive House
Calculated
Delivered Irish Carbon Dioxide Irish Carbon Dioxide
Energy Energy Conversion Emissions Standard |conversion| Emissions
Source (kWhlyear) Factor (kgCO,) (kWhlyear)| Factor {kgCO3)
Electricity 532 0.65 345.8 0 0.65 0
Gas 1935 0.184 356.0 750 0.184 138
Qil 2902 0.247 716.8 0 0.247 o]
Solid 4353 0.33 1436.6 0 0.33 ]
Pellet 0 0.05 0 750 0.05 0.375
Totals 9,722 2,855.2 1,500 175.5

Table 2: Energy usage and CO; emissions of 100m? typical Irish dwelling built to 2002 Building
Regulation and Passive House standards

emissions saving rates to the 20 year
average new build dwelling construc-
tion rate of 40,000 homes per year the
following results were calculated.

House application in Ireland may be
achieved.

Percentage (and number) of | Potential energy and o
new dwellings built to CO; emissions Potentlal snergy ;“goﬁg;f:"“"’“s
Passive House standard savings per year g
3.29 GWh 0.691 TWh
1% (400)
1.07 ktCO; 5.02 MICO.
16.44 GWh 3.453 TWh
5% (2,000)
5.36 ktCO; 25.10 MtCO;,
65.78 GWh 13.813 TWh
20% (8,000)
21.44 ktCO, 100.41 MtCO»
164.44 GWh 34.533 TWh
50% (20,000)
53.59 ktCO; 251.03 MICO;
328.89 GWh 69.067 TWh
100% (40,000)
107.19 ktCO;, 502.05 MICO,

Table 3: Potential for space heating energy and carbon dioxide savings

Although in recent years Ireland has
tightened up its regulations concerning
dwelling energy performance, the
results presented above indicate that
substantial savings are achievable in
this area. This assumes that all built
dwellings comply with TGD Part L.
Evidence of a 'very low level' of compli-
ance was found within a recent energy
performance survey of Irish housing,
commissioned by SEI and carried out
by CODEMA and DIT, which suggests
that in reality greater savings may be
achievable. In striving to meet
Ireland's Kyoto Protocol commitment
and in implementing the EPBD, an ideal
opportunity exists for the application
of the Passive House standard to
Ireland. Given the evidence of the bene-
fits of its application the reasons for
the current lack of penetration of the
Passive House concept in Ireland need
to be addressed. Lack of knowledge in
the public domain of those benefits
may be a primary barrier to increased
penetration. By increasing public
awareness to the potential savings that
Passive House standards could achieve
over traditional constructions and rein-
forcing the fact that increased energy
performance does not mean decreased
comfort conditions (and often could
mean an improvement in comfort con-
ditions) a significant increase in Passive

AUTHORS NOTE:

This article has been written based on a
conference paper on the study present-
ed at the 10th International Passive
House Conference in Hanover,
Germany, on 19-21 May 2006, within
the framework of the Promotion of
European passive Houses (PEP). The
PEP project is partially supported by
the European Commission under the
Intelligent Energy Europe Programme.
The objective of the PEP project is to
promote the potential of the European
Passive House concept in Europe by the
development of information packages
and design tools for passive houses,
the organization of (inter) national
workshops, symposia and conferences
and the set up of an international pas-
sive house website.

Further information available on the
PEP project web site: http://www.euro-
peanpassivehouses.org
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The 8 metre long facade of a Passive House
architect's office in Vorarlberg, Austria
(top); an unusual looking Passive House in
Ghent, Belgium; & a timber frame Passive
House built in 2000 in Austria(bottom)

CI 63



