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1. Technical part

1. EU Energy Policies and Energy Strategy 2050

Buildings are responsible for approximately 40% of energy consumption and 36% of CO2 emissions in
the EU. Currently, about 35% of the EU's buildings are over 50 years old and almost 75% of the
building stock is energy inefficient, while only 0.4-1.2% (depending on the country) of the building
stock is renovated each year. Therefore, more renovation of existing buildings has the potential to
lead to significant energy savings — potentially reducing the EU’s total energy consumption by 5-6%
and lowering CO2 emissions by about 5%.

Improving the energy efficiency of buildings can also generate other economic, social and
environmental benefits. Better performing buildings provide higher levels of comfort and wellbeing
for their occupants, and improve health by reducing illnesses caused by a poor indoor climate. It also
has a major impact on the affordability of housing and on the concept of energy poverty.
Improvement of the energy performance of the housing stock and the energy savings it brings would
enable many households to escape energy poverty.

The 2010 Energy Performance of Buildings Directive and the 2012 Energy Efficiency Directive are
the EU's main legislative instruments promoting the improvement of the energy performance of
buildings within the EU and providing a stable environment for investment decisions to be taken.

On 19 June 2018 Directive (2018/844/EU), amending the Energy Performance of Buildings Directive,
was published. The revised provisions were entered on 9 July 2018. This revision introduces targeted
amendments to the current Directive aimed at accelerating the cost-effective renovation of existing
buildings, with the vision of a decarbonised building stock by 2050 and the mobilisation of
investments.

Under the new, revised Energy Performance of Buildings Directive (EPBD)

e EU countries will have to establish stronger long-term renovation strategies, aiming at
decarbonising the national building stocks by 2050, and with a solid financial component

e A common European scheme for rating the smart readiness of buildings, optional for
Member States, will be introduced

e Smart technologies will be further promoted, for instance through requirements on the
installation of building automation and control systems and on devices that regulate
temperature at room level.

o E-mobility will be supported by introducing minimum requirements for car parks over a
certain size and other minimum infrastructure for smaller buildings
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EU countries will have to express their national energy performance requirements in ways
that allow cross-national comparisons

Health and well-being of building users will be promoted, for instance through an increased
consideration of air quality and ventilation.

Under the current Energy Performance of Buildings Directive

All new buildings must be nearly zero-energy buildings by 31 December 2020 (public
buildings by 31 December 2018)

Energy performance certificates must be issued when a building is sold or rented, and they
must also be included in all advertisements for the sale or rental of buildings

EU countries must establish inspection schemes for heating and air conditioning systems or
put in place measures with equivalent effect

EU countries must set cost-optimal minimum energy performance requirements for new
buildings, for the major renovation of existing buildings, and for the replacement or retrofit
of building elements (heating and cooling systems, roofs, walls and so on)

EU countries must draw up lists of national financial measures to improve the energy
efficiency of buildings.

The EU has set itself a long-term goal of reducing greenhouse gas emissions by 80-95%, when
compared to 1990 levels, by 2050. The Energy Roadmap 2050 explores the transition of the energy

system

in ways that would be compatible with this greenhouse gas reductions target while also

increasing competitiveness and security of supply.

To achieve these goals, significant investments need to be made in new low-carbon technologies,

renewable energy, energy efficiency, and grid infrastructure. Because investments are made for a

period of 20 to 60 years, policies that promote a stable business climate, which encourages low-
carbon investments, must start being made today.
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Figure 1 EU building stock targets to 2050
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1.1. Energy Road map

The European Commission's 2011 Energy Roadmap set out four main routes to a more sustainable,
competitive and secure energy system in 2050: energy efficiency, renewable energy, nuclear energy,
and carbon capture and storage. It combined these routes in different ways to create and analyse
seven possible scenarios for 2050.

Conclusions of the analysis:

e Decarbonizing the energy system is technically and economically feasible. In the long run, all
scenarios that achieve the emissions reduction target are cheaper than the continuation of
current policies.

e Increasing the share of renewable energy and using energy more efficiently are crucial,
irrespective of the particular energy mix chosen.

e Early infrastructure investments cost less, and much of the infrastructure in the EU built 30 to
40 years ago needs to be replaced anyway. Immediately replacing it with low-carbon
alternatives can avoid more costly changes in the future. According to the International
Energy Agency, investments in the power sector made after 2020 would cost 4.3 times as
much as those made before 2020.

e A European approach is expected to result in lower costs and more secure energy supplies
when compared to individual national schemes. With a common energy market, energy can
be produced where it is cheapest and delivered to where it is needed.

100% 100%

20% 1 Powar Seclor

Current policy

0% Residential & Tertiary

4%

20% 20%

Neon CO; Agriculturs

Mon CO, Other Sectors

%%
1904 2000 2010 2020 2030 2040 2050

Figure 2 EU Energy targets to 2050

1.2. Near Zero Energy Buildings and Passive houses

Nearly zero-energy buildings (NZEBs) have very high energy performance. The low amount of energy
that these buildings require comes mostly from renewable sources.
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The Energy Performance of Buildings Directive requires all new buildings to be nearly zero-energy by
the end of 2020. All new public buildings must be nearly zero-energy by 2018.

A passive house is a building in which a comfortable room temperature of about 200C can be
achieved without conventional heating and cooling systems. Such buildings are called “passive”,
because the predominant part of their heat requirement is supplied from “passive” sources, e.g., sun
exposure and waste heat of persons and technical devices. The heat still required can be delivered to
rooms by a controlled ventilation system with heat recovery.

The annual heat demand for passive house is very low — the average for Europe it is about 15
kWh/m2/year. The need for total primary energy use should not exceed 120 kWh/m2/ year, including
heating and cooling, domestic hot water, and household electricity.
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Figure 3 Energy balance in Passive house

The basic features that distinguish passive house construction are: a compact form and good
insulation; southern orientation and shade considerations; good air tightness of building envelope;
passive preheating of fresh air; highly efficient heat recovery from exhaust air; using an air-to-air heat
exchanger; hot water supply using renewable energy sources; using energy-saving household
appliances. The design of passive houses is a holistic process of planning and realization. It can be
used for designing new buildings or for energy renovation of existing buildings.

In an average house, the windows account for 10 to 20 percent of heat loss. In passive houses, such
losses are minimised by installing triple-glazed windows. The heat transmission of building
components is expressed by their so-called U value, measured in watts per square meter at a
temperature difference of one degree (K). The higher the U value, the lower its thermal resistance,
therefore the more heat/energy passes through the building component. An average two-pane
window has a U value of 2.9 W/m?K. With three panes and an additional heat protection glazing, the
U value can be as low as 0.7 W/ m2K. Apart from the glazing, also the frame should be designed to
prevent thermal losses.

The insulation in passive houses is much thicker than average. As for windows, heat transmission
through walls can also be expressed as a U value. The U value depends on the property of the
material used, but in general a 10-cm layer of insulation will have a U value of around 0.4 W/mZK.
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Increasing the thickness of the insulation to 40 cm will reduce the U value to 0.1 W/mZK, that is, a
reduction of 75 percent.

As passive houses must be absolutely airtight, the construction workers have to detect the smallest
air leaks and ensure that they are sealed. The points at which cables and pipes penetrate the
building’s outside walls need to be thoroughly sealed. When the building work is complete, its
airtightness is tested using the so-called blower-door test. During this procedure, a fan is used to
draw air out from the inside of the house, creating a small pressure difference between the inside
and outside. This pressure difference forces air through the holes and penetrations in the building
envelope, making it possible to measure the building’s airtightness. In a passive house, air exchange
during the blower door test may not exceed a certain level.

§ A
Figure 4 Equipment to perform a blower-door test | Image: W. Walter

1.3. National legislation in terms of energy efficiency in households

The Cyprus government is working actively to improve energy efficiency. The department responsible
for implementing government policy with regard to energy efficiency in buildings and for developing
national strategies, programmes and plans, is the Energy Service of the Ministry of the Energy,
Commerce and Industry (MCIT).

As stated in the Energy Service website [1]:
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exclusively on oil imports, the cost of which burden the end- wusers of energy.

The exploitation of the national energy saving potential can contribute both to the achievement of

national energy and environmental objectives, to the security of the supply as well at to the creation
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Furthermore, in regards to energy efficiency, based on the same source [1]:
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0By the transposition of the Directive 2012/27 / EU for Energy Efficiency into the national law, a
package of energy efficiency policies and measures has been set, covering the entire energy chain,
including energy generation, transmission, distribution and the end-use of energy. Meanwhile, the
leading role of the public sector in energy efficiency has been enhanced as well as the energy
efficiency in buildings, products and industry. The empowerment of end users to manage their energy
consumption is also promoted. For fulfilling the requirement of the Directive, MECIT prepared the
National Energy Efficiency Action Plan (NEEAP) and has set an indicative national energy efficiency
target for 2020. Cyprus aims at achieving energy efficiency target by applying a set of measures
which include legislative amendments, financial incentives and emphasis on horizontal issues, such as
consumer information, enhancing the role of financial institutions and the private sector, and
encouraging research and technological development. The progress towards achieving the national
energy efficiency target is monitored annually by MECIT£.

Additionally, from the same source [1] in regards to heating and cooling in households:
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Cyprus, accounts up to 70% of their total final energy use. Furthermore, up to 80% of the energy used
in those sectors is provided by fossil fuels. The decarbonisation of the heating and cooling sector is of
strategic and vital importance and therefore is high on the Energy Union priorities.
Law for the Promotion of the Energy Efficiency on Heating and Cooling and Cogeneration of Power
and Heat, through which Article 14 of 2012/27/EU Directive was transposed into national law,
extends the scope and replaces the substantive provisions of Directive 2004/8/EC on the promotion of
cogeneration of Power and Heat. The latest amendments of the Law aimed at identifying and
improving energy efficiency in the heating and cooling sector through prescriptive measures.
The overall objective of the Law is to encourage the identification of cost effective potential for
delivering energy efficiency, principally through the use of cogeneration, efficient district heating and
cooling and the recovery of industrial waste heat or, when these are not cost effective, through other
efficient heating and cooling supply options, and the development of this potential by taking
adequate measures.

The heating and cooling strategy, which has been published by the European Commission on 17/02/16,
included in the "Energy Efficiency" pillar of the Energy Union and provides a framework agreement for
integration of efficient heating and cooling on the European Union energy policy.£
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