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mult I3
I Introduction

The aim of the multEE project is to introduce innovative monitoring and
verification (M&V) schemes based on bottom-up data in order to ensure that the
outcome of energy efficiency measures is correctly evaluated and useable for
future energy efficiency planning. Bottom-up methods calculate and add up
energy savings of individual energy efficiency measures from different sectors by
comparison of the energy use before and after the measure’s implementation.

Within the project numerous formulae to assess energy efficiency measures in
different sectors were developed. Each formula follows roughly the same
structure, comparing the energy consumption before implementation of the
energy efficiency measure to afterwards. The complete catalogue of measures

can be found in multEE’s “Report on General Formulae of Bottom-Up Methods™.

In order to use these formulae for the calculation of energy savings, project
specific values or predefined default values can be used. Default values regarding
each energy efficiency measure have to be customised to the specific country
situation regarding climatic circumstances, legal regulations and market average
of the technologies used. The “Report on General Formulae of Bottom-Up
Methods” provides an overview of possible sources for the data needed.

Each project partner made a selection of methods that will be used in their
country. In the next step, it was determined for which calculation values default
values can be prepared and which values will have to remain project specific. The
definition of the actual default values is based on the guidelines given by the
“"Report on General Formulae of Bottom-Up Methods” and mostly uses national
data. In case there is no national data on certain values in a partner country,
international data was used.This report contains the calculation methods selected
by each partner country with the predefined default values and information on
which values remain project specific. For each country, an English version as well
as a version in the respective national language is prepared.

! http://multee.eu/content/report-general-formulae-bottom-methods

1 Country specific document with case by case calculation values
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II Greece (Center for Renewable Energy
Sources and Saving)

The procedure for the development of the bottom-up methods in order to
calculate the achieved energy savings from the implementation of energy
efficiency measures including the defined national default values is still in
progress in Greece.

The procedure has been established within the framework of Energy Obligation
Scheme, which has been introduced since the beginning of 2017. Nevertheless,
some of the bottom-up methods have been developed so as to calculate the
energy savings as resulted by the alternative measures, which were carried out
for the fulfilment of Article 7’s targets of the EED.

The final specification of both of the utilised methods and the corresponding
default values will be achieved after the completion of the consultation, which
was organised with the relevant stakeholders and the obligated parties. The
consultation procedure is expected to be completed until the end of May 2017.

Since the political process on the formal adoption of energy saving methods and
their respective default values is based on many consultations with relevant
stakeholders, the defined values might still undergo some changes.

Considering the default values the exploitation of the Energy Performance
Certificates for the case of the buildings of the tertiary sector has been decided,
while the metered savings method will be preferred for energy efficiency
interventions in industrial sector due to the limited statistical data that are
available. Finally, specific default values have been specified for energy efficiency
measures in the residential and transport sectors.

2 Country specific document with case by case calculation values
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II.II.1 Awareness Raising campaigns

Campaigns may vary a lot from each other. They differ in content, target groups,
scale, media use, etc. Such campaigns may be information and motivation
campaigns; awareness raising programs or the provision of non-individualized
energy efficiency “tips” or counselling. Furthermore the message may be spread
via different channels (news, TV, brochures, etc.).

Awareness-raising and information campaigns should be supported by social
marketing. Social marketing seeks to develop and integrate marketing concepts
with other approaches to influence behaviours that benefit individuals and
communities for the greater social good. It seeks to integrate research, best
practice, theory, audience and partnership insight, to inform the delivery of
competition sensitive and segmented social change programs that are effective,
efficient, equitable and sustainable.?

In order to achieve any effects, it is imperative that the campaign is tailor-made
for the target group that should be reached. To address them, the most suitable
communication instruments should be used.

At this point it should be mentioned that the potential savings might be increased
when combined with so called enabling factors such as financial resources or new
skills for example and reinforcing factors such as feedback.®> Nevertheless when it
comes to individual behaviour social interaction, lifestyles, norms and values as
well as technologies and policies should be kept in mind as they are all enabling
or constraining behavioural change as well.*

The following formula is an approach to quantify potential savings through
awareness raising campaigns:

2 International Social Marketing Association, European Social Marketing Association & Australian
Association of Social Marketing (2013). Consensus Definition of Social Marketing (4 October 2013).

3 http://ec.europa.eu/energy/intelligent/projects/sites/iee-
projects/files/projects/documents/behave guidelines for behavioural change programmes en.pdf

* European Environment Agency (EEA): Achieving energy efficiency through behaviour change: what
does it take?, 2013 Copenhagen.

3 Country specific document with case by case calculation values
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Bottom-up formula

TFES = FECyg * S,

FECrg = n* FECyerson

Definition

TFES Total Final Energy Savings [kWh/a]

FEC+s Final energy consumption of specific target group (either for
electricity or for electricity and heat) [kWh/a]

FECperson Final energy consumption of a person (either for electricity or for
electricity and heat) [kWh/a]

Sq Savings factor of the awareness raising campaign [%]

n Number of persons of a specific target group

Baseline

No awareness raising campaign has been launched.

Values:
Lifetime of the measure in years (default)

(Average) Final Energy Consumption of specific target group (either for electricity or
for electricity and heat) (default)

Final energy consumption of a person (either for electricity or for electricity and heat)
(default)

Savings factor of an awareness raising campaign (default)

Number of persons of a specific target group (project specific)

4 Country specific document with case by case calculation values



Definition of calculation values
The following values need to be collected as default values or project specific

values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Awareness raising campaigns 2 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
Final Energy Consumption of a person in
residential sector [kWh/a] 4,030 Eurostat (year 2014)
Final Energy Consumption of a person 6,379 Eurostat (year 2014)

(employee) in tertiary sector [kWh/a]

Savmg-s factor of an awareness raising 204 IDAE 2009°
campaign [%]

>Source: IDAE, 2009. Changing Energy Behaviour Guidelines for Behavioural Change Programmes.

5 Country specific document with case by case calculation values
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IT.I1.1I Energy audits for households

According to the Energy Efficiency Directive Article 8(3) ,Member States shall also
develop programmes to raise awareness among households about the benefits of
such audits through appropriate advice services."

Energy audits for households lead to awareness raising and may result in more
rational energy consumption behaviour patterns. In some cases, energy audits
may also induce investments in energy efficient technologies in households. In
this chapter, only the impacts of energy savings resulting from behavioural
change are analysed.

Energy audits for households may take different forms:

On-site audits in households: an energy auditor visiting the respective
household can directly identify energy saving potentials and discuss
possible interventions, be it behavioural or investment-driven with the
household.

On-site audits at information centres: provided at dedicated information
and advisory centres for individuals who seek information on how to
reduce their energy consumption, decrease energy cost etc. In contrast to
on-site audits in households, mostly information material is provided to
the individuals; an on-site inspection of the household does not take
place.

Telephone consulting: individuals seek information about specific issues
related to energy consumption and saving energy over the phone when
calling information centres, specific hotlines of regulators, energy
suppliers etc.

Internet-based consulting: specified internet masks developed by e.g.
energy suppliers or regulators allow to analyse a household’s energy
consumption patterns once specific information about the household’s
energy situation is provided (e.g. number and age of electrical appliances
in place, thermal quality of the building). Based on the information
provided, tailored advice on how to improve the household’s energy
efficiency can be generated through the internet mask.

6 Country specific document with case by case calculation values



Energy savings resulting from energy audits for households may be assessed by

looking at the quality level of the energy audit. The quality level is determined as
follows®:

Quality level 1: the final consumer receives personal advice either
through an energy auditor or through internet-based consulting (internet
mask). The consumer’s energy consuming patterns are analysed
individually and tailor-made suggestions for improving the energy
efficiency of the household are given. The audit takes no longer than 15
minutes.

Quality level 2: the final consumer receives personal advice through an
energy auditor. The consumers energy consuming patterns are analysed
individually and tailor-made suggestions for improving the energy
efficiency of the household are given. The audit takes no longer than 30
minutes.

Quality level 3: the final consumer receives advice through an energy
auditor either at an information centre or at home. In addition, an
individual energy concept for his/her household is developed (report). The
audit takes more than 60 minutes (e.g. thermography). The energy audit
has to be carried out by a qualified auditor who does not represent any
sort of specific technology or energy carrier.

The following formula applies to audits targeting either electricity consumption
only or heat and electricity consumption altogether.

Bottom-up formula

TFES = an *FECHH *SQl +nQ2 *FECHH *SQZ +nQ3 *FECHH *SQ3

Definition

TFES Total Final Energy Savings [kWh/a]

Ng Number of energy audits at a specific quality level

FEChn (Average) Final Energy Consumption of household(s) (either for
electricity or for electricity and heat) [kWh/a]

Sq1,2,3 Savings factor of an energy audit at a specific quality level [%]

Baseline

Household not having received an energy audit.

® The quality levels were defined by the Austrian monitoring body for the specific case of Austria
and may be adapted by the partner countries.

7 Country specific document with case by case calculation values
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Values:
Lifetime of the measure in years (default)
Number of energy audits at a specific quality level (project specific)

(Average) Final Energy Consumption of household(s) (either for electricity or for
electricity and heat) (default)

Savings factor of an energy audit at a specific quality level (default)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Energy audits for households 2 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
Savings factor of an energy
audit at a specific quality 10% EEA 2013’
level [%]
Final Energy Consumption of
a household [kWh/a] 10,880 Eurostat (year 2014)
Specific quality level Only one level

’Source: EEA, 2013. Achieving energy efficiency through behaviour change: What does it take?

8 Country specific document with case by case calculation values
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II.II.IIT Smart Meters and informative billing

The EU aims to replace at least 80% of electricity meters with smart meters by
2020 wherever it is cost-effective to do so. In EU Member States, many pilot
studies have been conducted in order to identify the energy savings potential of
smart meters. While the short-term effects have shown reductions in energy
consumption in households, the long-term effects of smart meters are still to be
examined. Smart meters have proven the most efficient when the installation of
the digital meter is combined with feedback systems (e.g. displays in the
households showing real-time consumption, billing at short intervals).

The formula below applies to smart meters installed for measuring the
consumption of electricity, gas or district heating in households. In order to
maximise the benefits of smart meters, the household shall receive real-time
feedback about its daily or monthly energy consumption e.g. through home
displays showing the actual consumption or short billing cycles.

Bottom-up formula

TFES =n = FECHH * Ssmart

Definition

TFES Total Final Energy Savings [kWh/a]

n Number of smart meters installed in households

FEChH (Average) Final Energy Consumption of household(s) (either for
electricity or for electricity and heat) [kWh/a]

Scmart Savings factor resulting from the installation of a smart meter incl.
feedback mechanisms in households [%]

Baseline

Household not having received a smart meter with real-time feedback.

Values:
Lifetime of the measure in years (default)
Number of smart meters installed in households (project specific)

(Average) Final Energy Consumption for electricity and for electricity and heat
respectively of household(s) (default)

Savings factor resulting from the installation of a smart meter incl. feedback
mechanisms in households (default)

9 Country specific document with case by case calculation values
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Definition of calculation values

Lifetime of the measure:

Smart meters and informative billing 2 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
Final Natural Gas
Consumption of a household 6,051 Eurostat (year 2014)
[kWh/a]
Final Electricity Consumption
of a household [kWh/a] 4,238 Eurostat (year 2014)
i [o) [o) el [o)
Savings factor [%] 3% for electricity & 1.7% for EU 20148
natural gas

II.II.IV  Introduction of building codes for new residential
and tertiary buildings

The method introduction of building codes for new residential and tertiary
buildings provides for the evaluation of annual energy savings derived from the
introduction of new building codes with stricter requirements in relation to the
buildings space heating demand and from the implementation of measures that
promote buildings that go beyond existing building codes.’

8Source: EU, 2014. Benchmarking smart metering deployment in the EU-27with a focus on
electricity. Report from the Commission.

° Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services, page 66; Download:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June 2015

10 Country specific document with case by case calculation values
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Bottom-up formula?'®

Option 1:
TFES = A= (SHDinocode * EFRef - SHDnewcode * EFEff)

Option 2:
TFES = A % (SHDinocode _ SHDnewcode)
Ninicode Mnew

Definition

TFES: Total Final Energy Savings [kWh/a]

A Conditioned gross floor area of the newly constructed building [m?]

SHDinicode Specific Space Heating Demand of building constructed according
to the initial building code introduced after YYYY or of the building
code in force in YYYY [kWh/m?/a]

SHDewcode Specific Space Heating Demand of building constructed according
to the new building code implemented in YYYY [kWh/m?/a]

EFgrer Expenditure Factor of the heating system in the building
constructed according to the old building code

EFg Expenditure Factor of the heating system in the building
constructed according to the new building code

Ninicode Annual use efficiency of the heating system in the building
constructed according to the old (inicode) building code

Nnew Annual use efficiency of the heating system in the building
constructed according to the new (newcode) building code

Baseline'!

Specific space heating demand of the initial building code in place in year YYYY or
introduced after YYYY. In case, no building code was in place in YYYY, the baseline is
the average space heating demand of buildings constructed in YYYY.

In case where measures promote buildings that go beyond the building code, the
yearly final energy savings are calculated based on the difference in the ratio between
specific space heating demand and energy efficiency of the heating systems between
the initial building code in place or introduced after YYYY and the ratio in the buildings
promoted.

If the building code also imposes efficiency requirements for heating systems, these
should be included too.

The specific space heating demand values should be corrected with the relevant
heating degree days.

10 Ibidem, page 67.
11 Ibidem, page 66.
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Values:
Lifetime of the measure in years (default)
Conditioned gross floor area (project specific)

Specific Space Heating Demand of building constructed according to the initial building
code (project specific)

Specific Space Heating Demand of building constructed according to the new building
code (project specific)

Expenditure Factor of the heating system in the building constructed according to the
old building code (project specific)

Expenditure Factor of the heating system in the building constructed according to the
new building code (project specific)

Annual use efficiency of the heating system in the building constructed according to
the old building code (project specific)

Annual use efficiency of the heating system in the building constructed according to
the new building code (project specific)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Enforcement of the initial building code YEAR
Enforcement of the new building code YEAR
Average lifetime of the measure >15 years

Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated through the Energy Performance
Certificates, which must be issued before and after the implementation of the
energy efficiency interventions.

12 Country specific document with case by case calculation values
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II.I1.V Thermally improved building envelope of newly
constructed residential buildings

Newly constructed buildings are considered energy efficient if they meet a higher
efficiency standard than stipulated in the national building code of new
constructions.

The following formula applies to single- and multi-family homes as well as to
apartment blocks.

Bottom-up formula

Option 1:
TFES = A x (SHDgo; — SHDgf;) * EFgsf

Option 2:

1
TFES = A * (SHDgey — SHDpgyf) * ™

Definition

TFES: Total Final Energy Savings [kWh/a]

A Conditioned gross floor area of the newly constructed building [m?]

SHDges Specific Space Heating Demand of the reference building
[kWh/m?/a]

SHDgg Specific Space Heating Demand of the energy efficient building
[kWh/m?/a]

EFes Expenditure Factor of the heating system in the newly constructed
building

nNEfF Annual use efficiency of the heating system in the newly
constructed building

Baseline

Maximum space heating demand allowed as stipulated in the national building code
[kWh/m?/al.
The space heating demand values should be corrected with the relevant heating
degree days.

13 Country specific document with case by case calculation values
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Values:

Lifetime of the measure in years (default)

Conditioned gross floor area of the newly constructed building (project specific)
Specific Space Heating Demand of the reference building (project specific)
Specific Space Heating Demand of the energy efficient building (project specific)

Expenditure Factor of the efficient heating system in the newly constructed building
(project specific)

Annual use efficiency of the heating system in the newly constructed building (project
specific)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Building shell >25 years
Windows / glazing 30 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated through the Energy Performance
Certificates, which must be issued before and after the implementation of the
energy efficiency interventions.

14 Country specific document with case by case calculation values
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II.II.VI  Thermally improved building envelope of
refurbished residential buildings

This method provides for evaluating the energy savings of measures related to
the thermal refurbishment of existing residential buildings. It should be noted
that the method does not provide for the replacement of the existing heating
system.

The following formula applies to single- and multi-family homes as well as to
apartment blocks.

Bottom-up formula

Option 1:
TFES = A ((SHDges + HWD) * EFger — (SHDgsf + HWD) x EFgf )

Option 2:
TFES = A (SHDRef+HWD _ SHDEff+HWD)
- REf eff

Definition

TFES: Total Final Energy Savings [kWh/a]

A Conditioned gross floor area of the refurbished building [m?]

SHDges Specific Space Heating Demand of the reference building
[kWh/m?/a]

SHDgs Specific Space Heating Demand of the energy efficient building
[kWh/m?/a]

HWD Specific Domestic Hot Water Demand [kWh/m?/a]

EERes Expenditure Factor of the heating system in the reference building

EFes Expenditure Factor of the heating system in the efficient building

NRef Annual use efficiency of the heating system in the reference
building

NEff Annual use efficiency of the heating system in the efficient building

Baseline

Specific space heating demand prior to the thermal refurbishment of the building
[kWh/m?/a].
The space heating demand values should be corrected with the relevant heating
degree days.
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Values:

Lifetime of the measure in years (default)

Conditioned gross floor area of the refurbished building (project specific)

Specific Space Heating Demand of the reference building (project specific)

Specific Space Heating Demand of the energy efficient building (project specific)
Specific Domestic Hot Water Demand (project specific)

Expenditure Factor of the heating system in the reference building (project specific)
Expenditure Factor of the heating system in the efficient building (project specific)
Annual use efficiency of the heating system in the reference building (project specific)

Annual use efficiency of the heating system in the efficient building (project specific)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Building shell >25 years
Windows / glazing 30 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated through the Energy Performance
Certificates, which must be issued before and after the implementation of the
energy efficiency interventions.
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II.II.VII Thermally improved building envelope of newly
constructed non-residential buildings

This method applies to newly constructed service buildings which meet a higher
energy efficiency standard than stipulated in the national building code. Such
service buildings comprise offices, educational buildings, hospitals, nursing
homes, hotels and restaurants, sports facilities, wholesale and retail trade service
buildings and other types of energy-consuming buildings.

Bottom-up formula

Option 1:
TFES = A * (SHDgey — SHDgsf) * EFypy

Option 2:
TFES = A x (SHDgey — SHDg s ) *
Nerf

Definition

TFES: Total Final Energy Savings [kWh/a]

A Conditioned gross floor area relating to the average space heating
demand of the reference building [m?]

SHDges Specific Space Heating Demand of the reference building
[kWh/m?/a]

SHDgg Specific Space Heating Demand of the energy efficient building
[kWh/m?/a]

EFes Expenditure Factor of the heating system in the efficient building

NEff Annual use efficiency of the heating system in the efficient building

Baseline

Maximum allowed space heating demand as stipulated in the national building code for
newly constructed non-residential buildings [kWh/m?/a].

The space heating demand values should be corrected with the relevant Heating
Degree Days.
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Values:
Lifetime of the measure in years (default)

Conditioned gross floor area relating to the average space heating demand of the
reference building (project specific)

Specific Space Heating Demand of the reference building (project specific)

Specific Space Heating Demand of the energy efficient building (project specific)
Expenditure Factor of the heating system in the efficient building (project specific)
Annual use efficiency of the heating system in the efficient building (project specific)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Building shell >25 years
Windows / glazing 30 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated through the Energy Performance
Certificates, which must be issued before and after the implementation of the
energy efficiency interventions.
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II.II.VIII Thermally improved building envelope of existing
non-residential buildings

This method applies to existing service buildings which meet a higher energy
efficiency standard after thermal refurbishment than stipulated in the national
building code. The method does not foresee the replacement of the existing
heating system. Service buildings comprise offices, educational buildings,
hospitals, nursing homes, hotels and restaurants, sports facilities, wholesale and
retail trade service buildings and other types of energy-consuming buildings.

Bottom-up formula

Option 1:
TFES = A * ((SHDgey + HWD) * EFger — (SHDgss + HWD) * EFgsf)

Option 2:
TFES = A+ (SHDRef+HWD _ SHDEff+HWD)
B nREf ngff

Definition

TFES: Total Final Energy Savings [kWh/a]

A Conditioned gross floor area relating to the average space heating
demand of the reference building [m?]

SHDges Specific Space Heating Demand of the reference building
[kWh/m?%/a]

SHDgs Specific Space Heating Demand of the energy efficient building
[kWh/m?%/a]

HWD Specific Hot Water Demand [kWh/m?/a]

EFRer Expenditure Factor of the heating system in the reference building

EFes Expenditure Factor of the heating system in the efficient building

NRef Annual use efficiency of the heating system in the reference
building

NEff Annual use efficiency of the heating system in the efficient building

Baseline

Specific space heating demand prior to the thermal refurbishment of the building
[kWh/m?/a].
The space heating demand values should be corrected with the relevant heating
degree days.
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Values:
Lifetime of the measure in years (default)

Conditioned gross floor area relating to the average space heating demand of the
reference building (project specific)

Specific Space Heating Demand of the reference building (project specific)

Specific Space Heating Demand of the energy efficient building (project specific)
Specific Hot Water Demand (project specific)

Expenditure Factor of the heating system in the reference building (project specific)
Expenditure Factor of the heating system in the efficient building (project specific)
Annual use efficiency of the heating system in the reference building (project specific)
Annual use efficiency of the heating system in the efficient building (project specific)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Building shell >25 years
Windows / glazing 30 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated through the Energy Performance
Certificates, which must be issued before and after the implementation of the
energy efficiency interventions.
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II.II.IX Central compression cooling system
When applying the method "“central compression refrigeration system”, the
following requirements have to be fulfilled:

The compressors must be powered by electrical energy.

Cooling systems with free cooling or heat recovery are not covered.

The method is valid for new installation and replacement of central compression
cooling systems. It can be used for residential and non-residential buildings.

Below, two calculation formulae are provided. The first option applies to cases
where the cooling demand of the building stays constant, only a more efficient
cooling system is put in place. The second option applies to cases where not only
the efficiency of the cooling system, but also the cooling demand of the building
improves.

Bottom-up formula

Option 1 (for non-refurbished buildings):

TFES=(PC*hFL)*< 1 )*

ESEERper  ESEEREff

Option 2 (for refurbished buildings lowering the cooling demand):

TFES = A * (SCDgey * ESEERn, SCDgyss * m)

Definition

TFES: Total Final Energy Savings [kWh/a]

Pc Installed cooling power of the cooling system [kW]

he Full-load hours related to the maximum installed cooling power [h]

ESEER e European Seasonal Energy Efficiency Ratio of the reference
compression cooling system

ESEERgs European Seasonal Energy Efficiency Ratio of the more efficient
compression cooling system

n Number of cooling systems installed at a specific cooling power

A Conditioned floor area of the building [m?]

SCDrget Specific Cooling Demand of the reference building [kWh/m?/a]

SCDg Specific Cooling Demand of the energy efficient building

[kWh/m?/a]

12 The European Seasonal Energy Efficiency Ratio (ESEER) is a weighed formula enabling to take into account the variation of
EER (Energy Efficiency Ratio) with the load rate and the variation of air or water inlet condenser temperature.

Source: http://www.eurovent-
certification.com/en/Certification Programmes/Programme Descriptions.php?lg=en&rub=03&srub=01&select prog=LCP-
HP, 13 July 2015.
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New installation and replacement after the end of its lifetime: the ESEER value
of the efficient compression cooling system is compared to the ESEER value of an
average compression cooling system available on the market.

Replacement before the end of its lifetime: the ESEER value of the efficient
compression cooling system is compared to the ESEER value of the existing
compression cooling system.

If savings are calculated based on the conditioned floor area, the baseline is
determined by the efficiency of the cooling system installed before replacement (in
case of new installation, an average cooling system available on the market may serve
as baseline) as well as by the cooling demand of the reference building.

Values:
Lifetime of the measure in years (default)

ESEER values for the central compression cooling system (reference system and
energy efficient system) - for air-cooled and water-cooled systems (default)

Number of cooling systems installed at a specific cooling power (project specific)
Conditioned floor area of the building (project specific)

Specific Cooling Demand of the reference building (default)

Specific Cooling Demand of the energy efficient building (default)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Central compression cooling system 17 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated through the Energy Performance
Certificates, which must be issued before and after the implementation of the
energy efficiency interventions.
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II.II.X Room air conditioner < 12 kW cooling capacity

For applying the method “room air conditioner < 12 kW cooling capacity”, the
following requirements have to be fulfilled:

The room air conditioner must be powered by electrical energy.
The air conditioner must be stationary.

The method is valid for the new installation and replacement of room air
conditioners. It can be used for residential and non-residential buildings.

Stationary air conditioning systems with a cooling power output below 12 kW
have to be categorized according to Regulation 626/2011. The regulation
stipulates that split appliances are to be classified according to the SEER!® value,
single and double duct air conditioners are to be classified according to the EER'
value. The values can be found on the EU energy efficiency label.

Below, two calculation formulae are provided. The first option applies to cases
where the cooling demand of the building stays constant, only a more efficient
cooling system is put in place. The second option applies to cases where not only
the efficiency of the cooling system, but also the cooling demand of the building
improves.

B Seasonal energy efficiency ratio (SEER) is the overall energy efficiency ratio of the unit, representative for the
whole cooling season, calculated as the reference annual cooling demand divided by the annual electricity
consumption for cooling.

Source: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R0626&from=EN, Annex |.
Download: 1 July 2015.

1 Energy efficiency ratio (EER) means the declared capacity for cooling [kW] divided by the power input for
Cooling [kW] of a unit when providing cooling at standard conditions.

Source: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R0626&from=EN, Annex I.
Download: 1 July 2015.
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Bottom-up formula

Option 1 (for non-refurbished buildings):

TFES = (P; * hgp) * (m m> o

TFES = (Pc + hey) * (

1 ;) #
EERpes  EERgsf

Option 2 (for refurbished buildings lowering the cooling demand):

TFES = A * (SCDgyy * ——— — SCDgpp % ————
* (SCDres * gppR— 51 * SEER)

1
TFES = A  (SCDgey * = — SCDygyy * ———
* SCDrer * FER, 511 * EERyy;)

Definition

TFES: Total Final Energy Savings [kWh/a]

Pc Installed cooling power of the cooling system [kW]

he Full-load hours related to the maximum installed cooling power [h]

SEERRes Seasonal Energy Efficiency Ratio of the reference air conditioning
system

SEERE# Seasonal Energy Efficiency Ratio of the more efficient air
conditioning system

EERRes Energy Efficiency Ratio of the reference air conditioning system

EERgs Energy Efficiency Ratio of the more efficient air conditioning
system

n Number of room air conditioners < 12 kW installed

A Conditioned floor area of the building [m?]

SCDrget Specific Cooling Demand of the reference building [kWh/m?/a]

SCDgst Specific Cooling Demand of the energy efficient building
[kWh/m?/a]

Baseline

New installation and replacement after the end of its lifetime: the (S)EER value
of the efficient air conditioning system is compared to the (S)EER value of an average
air conditioning system available on the market.

Replacement before the end of its lifetime: the (S)EER value of the efficient air
conditioning system is compared to the (S)EER value of the existing air conditioning
system.

If savings are calculated based on the conditioned floor area, the baseline is
determined by the efficiency of the cooling system installed before replacement (in
case of new installation, an average cooling system available on the market may serve
as baseline) as well as by the cooling demand of the reference building.
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Values:
Lifetime of the measure in years (default)

SEER values for the room air conditioner < 12 kW cooling capacity (reference system
and energy efficient system) (default)

EER values for the room air conditioner < 12 kW cooling capacity (reference system
and energy efficient system) (default)

Number of cooling systems installed at a specific cooling power (project specific)
Conditioned floor area of the building (project specific)

Specific Cooling Demand of the reference building (default)

Specific Cooling Demand of the energy efficient building (default)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Air Conditioner 10 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
2 N
SCDgef = SCDgg [KWh/m“] Following table Cost-optimal study
ESEERR.s 4.6 2016
ESEERgs project specific
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Type of building Climatic zone Construction year SCDRes =
SCDes
A before 1980 103
A between 1980-2010 46
A after 2010 40
B before 1980 133
B between 1980-2010 55
B after 2010 51
Detached house C before 1980 5>
C between 1980-2010 30
C after 2010 29
D before 1980 43
D between 1980-2010 27
D after 2010 22
A before 1980 48
A between 1980-2010 28
A after 2010 30
B before 1980 61
B between 1980-2010 37
. . B after 2010 36
Multi-family house C before 1980 32
C between 1980-2010 20
C after 2010 20
D before 1980 26
D between 1980-2010 15
D after 2010 17
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II.II.XI  Installation of a new heating circulating pump

For the method “installation of a new heating circulating pump”, an energy
efficient circulating pump is compared to an average circulating pump available
on the market. For the default values, see next chapter.

Bottom-up formula

_ PRef*ta_Peff*ta.*fLPT)
TFES=n=» ( 1000

Calculation load profile:

frer = to100% * Qroo% T Lo7s% * @750 + toson * @sow + tozsw * Qzs%

Definition

TFES: Total Final Energy Savings [kWh/a]

n Number of installed circulating pumps

Pref Electrical power of an average circulating pump available on the
market [W]

Petr Electrical power of an efficient circulating pump [W]

t, Average yearly operating hours of circulating pumps [h/a]

fLpr Factor load profile

Q Delivery rating of the pump

tq Relative load time

Baseline

Electrical power of an average circulating pump available on the market

Values:

Lifetime of the measure in years (default)

Number of installed circulating pumps (project specific)
Electrical power of an average circulating pump (default)
Electrical power of an efficient circulating pump (default)
Average yearly operating hours of circulating pumps (default)
Delivery rating of the pump (default)

Relative load time (default)
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II.II.XII Replacement of an existing heating circulating
pump

For the method “replacement of an existing heating circulating pump”, an energy
efficient circulating pump is compared to an average circulating pump installed in
a building.

Bottom-up formula

TFES = n* (PREf *fa=Perrtta *f“”)
1000

Calculation load profile:

frer = to100% * Qroo% T Lo7s% * @750 + toson * @sow + tozsw * Qzs%

Definition

TFES: Total Final Energy Savings [kWh/a]

n Number of installed circulating pumps

Pref Electrical power of the installed energy inefficient circulating pump
(reference system) [W]

Pes Electrical power of an efficient circulating pump [W]

t, Average yearly operating hours of circulating pumps [h/a]

fLpr Factor load profile

Q Delivery rating of the pump

tq Relative load time

Baseline

Electrical power of the installed energy inefficient circulating pump (reference system)

Values:

Lifetime of the measure in years (default)

Number of installed circulating pumps (project specific)

Electrical power of the installed energy inefficient circulating pump (default)
Electrical power of an efficient circulating pump (default)

Average yearly operating hours of circulating pumps (default)

Delivery rating of the pump (default)

Relative load time (default)
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Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Circulating pump: 10 years
Source: Ministerial Decision A6/7094/B’/918/2011
Parameters Value Source
Prer [W] 75 topten 2011%°
10 (100% load)
9 (75% load)
Perr [W] 8 (50% load) topten 2011
7 (25% load)
t, [h/a] 3,648 TOTEE 20101

The load profile is as follows:

Delivery rate | Relative load
of the pump time [tq]
[Q] 25% - 100%
% %
100 6
75 15
50 35
25 44

15 Source: topten, 2011. Circulation pumps: recommendations.

18Source: TOTEE, 2010. National specifications for the calculation of the energy performance of
buildings and the issue of the Energy Performance Certificate.
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II.II.XIII Energy Audits of technical processes

Sectors: business and industry

Energy audits for companies: The Energy Efficiency Directive Article 1(25) defines
an energy audit as ,(...) a systematic procedure with the purpose of obtaining
adequate knowledge of the existing energy consumption profile of a building or
group of buildings, an industrial or commercial operation or installation or a
private or public service, identifying and quantifying cost-effective energy savings
opportunities, and reporting the findings.”

According to Article 8(2) of the Energy Efficiency Directive "Member States shall
develop programmes to encourage SMEs to undergo energy audits and the
subsequent implementation of the recommendations from these audits." On the
other hand, companies employing more than 250 employees are obligated to
carry out an energy audit (Article 8(4)) or alternatively, set up an energy or
environmental management system, provided that the management system
includes an energy audit (Article 8(6)).

The calculation of energy savings resulting from the implementation of energy
efficiency measures in companies is hereunder reflected in the method “Energy
audits of technical processes”. The measure is designed at increasing the energy
efficiency in technical processes by providing accurate data about the energy
consumption per unit of production before the implementation of energy
efficiency measures and calculated/envisaged energy consumption of
modernised/replaced industrial processes/equipment.

Bottom-up formula

E E
TFES = < before _ after ) " Pafte-r
Pbefore Pafter

Definition

TFES Total Final Energy Savings [kWh/a]

Ebefore Energy consumption of industrial process before implementation of
energy efficiency measure [kWh/a]

Eatter Energy consumption of industrial process after implementation of
energy efficiency measure [kWh/a]

Pbefore Industrial production volume in units of production before
implementation of energy efficiency measure

Pafter Industrial production volume in wunits of production after

implementation of energy efficiency measure
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Baseline

Energy consumption of a process or equipment for one production unit (or combined
volume of units)

Values
Lifetime of the measure in years (project specific)

Energy consumption of industrial process before implementation of energy efficiency
measure (project specific)

Energy consumption of industrial process after implementation of energy efficiency
measure (project specific)

Industrial production volume in units of production before implementation of energy
efficiency measure (project specific)

Industrial production volume in units of production after implementation of energy
efficiency measure (project specific)

Definition of calculation values

Savings resulting from the improvement of technical processes can only be
calculated with project specific values, as the measures are too divers to suggest
any specific values.
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II.II.XIV Introduction of energy management systems

Energy savings resulting from the introduction of a computerized system for
managing energy, from introducing the ISO 50001 standard or other
management system standards, are calculated based on the annual final energy
consumption (separately for electricity and heating energy) prior to the
introduction of the energy management system.

Savings of final energy are calculated according to the equation below. When
applying the formula, attention needs to be paid to the following:

The method may focus on specific usages only and not necessarily on the
total final energy consumption of the company, especially when the energy
management system only targets specific usages (e.g. lighting, cooling). In
such cases, the total final energy consumption only refers to the
consumption of the specific usage. The same applies when the energy
management only focusses on specific energy carriers (e.g. gas).

Other factors that influence the final energy consumption of the company
need to be taken into consideration before claiming energy savings from this
measure (e.g. development of the number of employees compared to the
base period, changes in production, conditioned floor area).

Attention shall be paid that no double counting occurs when the introduction
of the energy management system has led to an investment (e.g.
modernization of the lighting system by introducing an energy efficient
system). In such case, the savings shall only be claimed from one of the
measures.

The energy management system shall be implemented by a qualified energy
manager or similar experts.
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Bottom-up formula

TFESZ FECEL*SEL+FECH*SH

Definition

TFES Total Final Energy Savings [kWh/a]

FECg, Final energy consumption for electricity [kWh/a] in a company in
the last year before the introduction of the energy management
system

SeL Savings factor for electricity resulting from the introduction of
the energy management system

FECy Final energy consumption for heating [kWh/a] in a company in
the last year before the introduction of the energy management
system

SH Savings factor for heating resulting from the introduction of the
energy management system

Baseline

Energy consumption before the introduction of the energy management system.

The final energy consumption should be corrected with the relevant heating degree

days / cooling degree days. In addition, the data shall further be normalized if

necessary (e.g. if conditioned floor area expands).

Values:
Lifetime of the measure in years (default)

Final energy consumption for electricity in the last year before the introduction of
the energy management system (project specific)

Savings factor for electricity resulting from the introduction of the energy
management system (project specific)

Final energy consumption for heating in the last year before the introduction of the
energy management system (project specific)

Savings factor for heating resulting from the introduction of the energy
management system (project specific)
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Definition of calculation values

Lifetime of the measure:

Introduction of energy management systems 5 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated for each case separately before and after
the implementation of the development of the Energy Management System.
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II.II.XV Thermal insulation of pipes in the heating system

The method can be applied to residential and non-residential buildings.

Bottom-up formula

n 1 1 1
TFESzz A*xSHD x *( - )
1 Npoiter Nini Nnew

Definition

TFES Total Final Energy Savings [kWh/a]

A Conditioned gross floor area of each upgraded building
[m?]

SHD Specific heating demand of the building[kWh/m?]

Nboiler Annual efficiency of heat generation

Ndis Annual efficiency of heat distribution

Nini Annual efficiency of initial heat emission

Nnew Annual efficiency of new heat emission

n Number of refurbished buildings

Baseline

Final energy consumption prior to the thermal refurbishment of the
building.

The space heating demand values should be corrected with the relevant
heating degree days.

Values:

Lifetime of the measure in years (default)

Specific Heating Demand of the building (default)
Conditioned gross floor area (project specific)

Annual use efficiency of heat generation (default)
Annual use efficiency of heat distribution (default)
Annual use efficiency of initial heat emission (default)

Annual use efficiency of new heat emission (default)
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Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Thermal insulation of pipes 20 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
See table in section II.II.XXV
SHD[kWh/m?] Replacement of an old boiler
with an efficient boiler Cost-optimal study
Nboiler 77% 2016
Nini 0.86
nnew 0-95
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IT.II.XVI Installation of thermostatic valves on radiators

The method is valid for new installation of thermostatic valves on radiators
without thermostatic valves. It can be applied to residential and non-residential
buildings.

It shall be noted that the same formula as provided for the calculation of energy
savings from the installation of thermostatic valves on radiators can be applied
for calculating energy savings from making the whole heating system (heat
generation, distribution and emission) or only part of it more energy efficient
(heat generation or heat distribution or heat emission).

Bottom-up formula

TFES = A SHD ;*(4— L)
Nboiter * Nais  \Mini Tnew
Definition
TFES: Total Final Energy Savings [kWh/a]
SHD Specific heating demand of the building [kWh/m?/a]
A Conditioned gross floor area [m2]
Nboiler Annual use efficiency of heat generation
Ndis Annual use efficiency of heat distribution
Nini Annual use efficiency of initial heat emission
Nnew Annual use efficiency of new heat emission
Baseline

New installation: the n value of the heat emission efficiency with thermostatic valves is
compared to the n value of the heat emission efficiency without thermostatic valves.
The space heating demand values should be corrected with the relevant heating
degree days.

Values:

Lifetime of the measure in years (default)

Specific Heating Demand of the building (default)
Conditioned gross floor area (project specific)

Annual use efficiency of heat generation (default)
Annual use efficiency of heat distribution (default)
Annual use efficiency of initial heat emission (default)
Annual use efficiency of new heat emission (default)
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Definition of calculation values

Lifetime of the measure:

Installation of thermostatic valves on radiators 10 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
See table in section II.II.XXV
SHD[kWh/m?] Replacement of an old boiler
with an efficient boiler
Nboiler 77% Cost-optimal study
2016

Ngis 0.88

Nin 0.86

Nnew 0.93
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II.II.XVII Energy efficient lighting in residential buildings

The measure aims at the replacement of energy inefficient lamps in households
with energy saving lamps or LEDs.

Bottom-up formula

nx* (Pstack,Auerage - PBest,Market,Promoted) *t

TFES = 1000

Definition

TFES: Total Final Energy Savings [kWh/a]

n Number of lamps replaced/sold

Pstock_Average Power average of existing lamp [W]
Pgest_Market_Promoted Power of the market promoted efficient lamp [W]
t Average yearly operating hours [h/a]

Baseline

Average power input of stock of conventional/inefficient lighting system (halogen lamps
as conventional light bulbs have been phased out through the EU Regulation
244/2009).

Values:

Lifetime of the measure in years (default)

Number of lamps replaced/sold (project specific)
Power average of the existing lamp (default)

Power of the market promoted efficient lamp (default)
Average yearly operating hours (default)
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Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Energy efficient lighting in residential buildings 5 years (approximately 6,000 hours)
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source

Power ~average of the 60 CRES tender 20157
existing lamp [W]

Power average of the 24 for the case of CFLs &
efficient lamp [W] 11 for the case of LEDs CRES tender 2015

Average yearly —operating 1,642.5 CRES tender 2015
hours [h/a] ! )

7Source: CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey
data.
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II.II.XVIIIEnergy efficient lighting in non-residential

buildings

The measure mainly applies to office buildings where the existing inefficient
lighting system is replaced with a new efficient lighting system.

Bottom-up formula
A * (Pges — Pgrr * F, xt
TFES = (Prey - oEof é ea)
Definition
TFES: Total Final Energy Savings [kWh/a]
A Floor area of ofzfice building where lighting system has been
refurbished [m~]
Pref Installed lighting power before replacement per m? [W/m?]
Pesr Installed lighting power after replacement per m? [W/m?]
Fred Reduction factor for additional measures (e.g. dimming)
Partial dimming
Interval timer
Occupancy sensor
Automatic adaption to daylight
t Average yearly operating hours [h/a]
Baseline
Average power input of the inefficient lighting system per m?

Values:
Lifetime of the measure in years (default)

Floor area of office building where lighting system has been refurbished (project
specific)

Installed lighting power before replacement per m? (project specific)
Installed lighting power after replacement per m? (project specific)
Reduction factor for additional measures (e.g. dimming) (project specific)

Average yearly operating hours (project specific)
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Definition of calculation values

Lifetime of the measure:

Energy efficient lighting system in non-
residential buildings

Source: Ministerial Decision A6/7094/B’/918/2011

12 years

All the required figures will be estimated for each intervention separately before
and after the implementation of the energy efficiency measure.
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II.II.XIX Energy efficient street lighting

For improving the energy efficiency of street lighting systems, old inefficient
technologies are being replaced with efficient ones. In addition, the measure
provides for energy consumption for street lighting being further reduced by
implementing provisions for night setback of between 50% and 100% of
luminance intensity.

Bottom-up formula

TFES = ((LRef . PRef) - (LEff ' PEff : Fred)) 't

Definition
TFES Total Final Energy Savings [kWh/a]
Lref Number of light points of the energy inefficient street lighting
system
Lesr Number of light points of the energy efficient street lighting
system
Pres Power output per light point of the energy inefficient system [kW]
Pese Power output per light point of the energy efficient system [kW]
Fred Reduction factor for additional measures (e.g. dimming)
Without night setback (0% power reduction)
Partial night setback (e.g. 50% power reduction, e.g.
between 11 pm and 6 am)
Complete Night setback (100% power reduction)
t Average yearly operating hours [h/a]
Baseline

Average installed lighting power in year XX

Values:

Lifetime of the measure in years (default)

Number of light points of the energy inefficient street lighting system (project specific)
Power output per light point of the energy inefficient system (project specific)

Power output per light point of the energy efficient system (project specific)

Reduction factor for additional measures (project specific)

Average yearly operating hours (project specific)
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Definition of calculation values

Lifetime of the measure:

Energy efficient street lighting 15 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated for each intervention separately before
and after the implementation of the energy efficiency measure.
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II.II.XX Lighting in industrial buildings

For the measure energy efficient lighting in industrial buildings, it is assumed that
conventional inefficient lighting systems are being replaced with new efficient
lighting systems.

Bottom-up formula

(PRef — Pgsp * red) * T

TFES = 1000 * N

Definition

TFES: Total Final Energy Savings [kWh/a]

Pref Installed lighting power before replacement [W]

Pes Installed lighting power after replacement [W]

Fred Reduction factor for additional measures (e.g. dimming)

Partial dimming
Interval timer
Motion sensor

Automatic adaption to day-light

t Average yearly operating hours [h/a]
n Number of lighting systems modernized
Baseline

Existing lighting power and operating hours are compared to new power and operating
hours.

Values:

Lifetime of the measure in years (default)

Power output per light point of the energy inefficient system (project specific)
Power output per light point of the energy efficient system (project specific)
Reduction factor for additional measures (project specific)

Average yearly operating hours (project specific)

Number of lighting systems modernized (project specific)
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Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Lighting in industrial buildings 12 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated for each intervention separately before
and after the implementation of the energy efficiency measure.

46 Country specific document with case by case calculation values



mu \t@é
II.II.XXI Alternative vehicle technologies (passenger cars)

The method refers to the purchase of an alternative fuel car, both with and
without replacing an old conventionally fuelled car.

When a more efficient car is purchased without an old car being replaced, this
leads to additional energy consumption. However, the additional energy
consumption is lower if an alternative fuel car is purchased instead of a
conventional car.

On the other hand, energy can actually be saved if an old car is replaced by a
new car.

Bottom-up formula

Mil
TFES = n * (SFECges — SFEFgsfp) * —
100
Definition
TFES Total Final Energy Savings [kWh/a]
n Number of efficient cars purchased
FECgres Specific Final energy consumption of the reference passenger car
[kWh/100 km]
FECegs Specific Final energy consumption of the efficient passenger car
[kWh/100 km]
Mil Average yearly mileage [km/a]
Baseline

Purchase of an alternative fuel car without replacement of an old conventional car:
average final energy consumption of a nhew conventional fuel car.

Replacement of an old conventional car with an alternative fuel car: average final
energy consumption of an old passenger car (stock).

Values:

Lifetime of the measure in years (default)

Number of efficient cars purchased (project specific)

Final energy consumption of the reference passenger car (average value) (default)
Final energy consumption of the efficient passenger car (average value) (default)
Average yearly mileage (default)
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Definition of calculation values

Lifetime of the measure:

Alternative vehicle technologies 10 years (approximately 100,000 km)
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
Specific Final energy consumption 4 EU regulations
of the reference vehicles [kWh/100 | *° (pzzsefgf/r cars) 443/2009 and
km] (LDV) 510/2011
Specific Final energy consumption 34 (passenger cars-
of the high efficient vehicles gasoline)
[kWh/100 km] 38 (passenger cars- market data&
CNG) specific defined
15 (passenger cars- targets
electric)
46 (LDV)
10,222
Average vyearly mileage of the 0, C(apz;senger CRES tender
. 18
reference vehicles [km/a] 16,491 (LDV) 2015

18Source: CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey
data.
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II.ITI.XXII Eco-driving

Trainings in eco-driving have spread over the past years and form in some
countries already a compulsory part of driving lessons. Today eco-driving
trainings do not only target private persons, but also professional drivers.

In order to really change driving behaviour and save fuel in the long term, it is
not sufficient that drivers just follow some tips listed, but drivers should also
attend to an eco-driving training given by a qualified driving instructor. Such
trainings must consist of a theoretical part as well as a practical driving part on
public roads. Hence, only trainings should be recognized which include a practical
part and are led by a certified trainer.

Criteria for the recognition of fuel-saving training

In Austria the criteria of training manuals for cars, commercial vehicles and
tractors of the Federal Ministry of Environment (BMLFUW®®) are used as a basis
for the recognition of fuel-saving trainings.

Table 1: Criteria for the recognition of fuel-saving training

Duration of Max. number of Practical part of

Type of training - participants per Pa
training P the training
trainer

Passenger . car 8 Training Sessions 6 4 Training Sessions
group training
Pa_ss.enger car €co- | 4 Training Session 1 1 Training Session
driving hour
Ut|!|t_y vehicle group 8 Training Sessions 4 2 Training Sessions
training
Ut_|I|Fy vehicle eco- 2 Training Sessions 1 2 Training Sessions
driving hour

One training session equals 50 minutes

Certified trainer:

Trainers have to participate in a certification seminar in order to be listed as a
certified trainer.

19 BMLFUW (2011): Spritsparen - Modern Driving, Pkw Trainerhandbuch, Wien./ BMLFUW (2011):
Spritsparen — Modern Driving, NFZ Trainerhandbuch, Wien.
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The following formula can be applied to calculating energy savings from trainings
in eco-driving of private and professional persons.

Bottom-up formula

For eco-drive trainings related to private cars of households
n
TFES = —22

* nvehicles,o * FECave,O * ee,0
Ntpo

For in-house eco-drive trainings related to commercial vehicles of fleet-operating

companies
3

NEgp i
TFES = * nvehicles,i * FECave,i * See,i
Ntp i
i=1
Definition
TFES Total Final Energy Savings of a single fleet-operating company or

of a number of private households[kWh/a]

i Vehicle category
0 = private cars
1 = commercial cars,
2 = light commercial vehicle (below 3.5 t),
3 = buses and trucks (above 3.5°)

Ngpj; Number of eco-driving training participants driving a specific
vehicle category

Nrp; Total number of persons driving a specific vehicle category
(trained + untrained)

Nyehicles,i Total number of vehicles of a specific vehicle category existing in a
fleet-operating company or a number of private households with
participants trained

FECave,i Average yearly final energy consumption of vehicle of a specific
vehicle category [kWh/a] before training

See,i Savings factor related to the final energy consumption of a specific
vehicle category [%]

Baseline

Total final energy consumption of all vehicles of a single fleet-operating company or a
number of private households with persons taking part at eco-driving trainings, before
the training
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Values:
Lifetime of the measure in years (default)

Number of eco-driving training participants driving a specific vehicle category (project
specific)

Total number of persons driving a specific vehicle category (trained + untrained)
(project specific)

Total number of vehicles of a specific vehicle category existing in a fleet-operating
company or a humber of private households with participants trained (project specific)

Savings factor related to the final energy consumption of a certain vehicle category
(default)

Total final energy consumption for a specific vehicle category (car, truck) before
training (default)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:
Eco-driving 2 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source

Specific Final energy consumption 7,909 (Passenger
of the reference vehicles [kWh/a] cars)

17,458 (LDV)
176,079 (HDV)
68,526 (Taxies))
261,961 (Buses)
5%-10% for private
Savings factor See, drivers and 6.5% for multEE2016%
professional drivers

CRES tender 2015%°

20Source: CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey
data.

21Source: multEE, 2016. Document with general formulae of bottom-up methods.
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II.II.XXIIIEfficiency improvement through various energy
efficiency measures in transport

The current method refers to the implementation of various energy efficiency
measures in different categories of vehicles. The energy efficiency measures
comprise the establishment of tyre pressure monitoring devices, the achievement
of the optimal tyre pressure, the installation of econometers, the promotion of
fuel additives, the installation of efficient cooling equipment and the promotion of
fuel-saving lubricants and tyres in different categories of vehicles. Moreover, the
impact of awareness measures can also be taken into consideration.
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Bottom-up formula
5
TFES = vaehicles,i * FECave,i * [1 - (1 - Styrdev) * (1 - Styropt) * (1 - Seco) * (1 - Sadd)
1
* (11— Scool) *(1— Slub) * (1 - Styr) *(1— Sawar)]
Definition
TFES Total Final Energy Savings of a single fleet-operating
company or of a number of private households[kWh/a]
I Vehicle categories (Passenger cars, LDV, HDV, Taxies
and Buses)
Nyenicles i Total number of vehicles for the different categories
FECave,i Average yearly final energy consumption of vehicle of a
specific  vehicle category [kWh/a] before the
implementation of the measures
Styrdev Savings factor related to the final energy consumption
due to automatic tyre pressure monitoring devices [%]
Styropt Savings factor related to the final energy consumption
due to optimal tyre pressure [%]
Seco Savings factor related to the final energy consumption
due to econometers [%]
Sadd Savings factor related to the final energy consumption
due to fuel additives [%]
Scool Savings factor related to the final energy consumption
due to efficient cooling equipment [%]
Siub Savings factor related to the final energy consumption
due to efficient lubricants [%]
Styr Savings factor related to the final energy consumption
due to efficient tyres [%]
Sawar Savings factor related to the final energy consumption
due to the implementation of awareness measures [%]
Baseline
Total final energy consumption of all vehicles of a single fleet-operating
company or a humber of private households before the utilization of the
energy efficiency measures.
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Values:

Lifetime of the measure in years (default)
Total number of vehicles for the different categories (project specific)

Average yearly final energy consumption of vehicle of a specific vehicle category
(default)

Savings factor related to the final energy consumption due to automatic tyre pressure
monitoring devices (default)

Savings factor related to the final energy consumption due to optimal tyre pressure
(default)

Savings factor related to the final energy consumption due to econometers (default)
Savings factor related to the final energy consumption due to fuel additives (default)

Savings factor related to the final energy consumption due to efficient cooling
equipment (default)

Savings factor related to the final energy consumption due to efficient lubricants
(default)

Savings factor related to the final energy consumption due to efficient tyres (default)

Savings factor related to the final energy consumption due to the implementation of
awareness measures (default)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Low resistance tyres for cars 5 years
Low resistance tyres for trucks 3 years

Source: Authors’ estimations
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Parameters

Value

Source

Specific Final energy
consumption of the reference
vehicles [kWh/a]

7,909 (Passenger cars)
17,458 (LDV)
176,079 (HDV)

CRES tender

: 20152
68,526 (Taxies))
261,961 (Buses)
1% (tyre pressure monitoring IE;‘({?(I)EZED
devices) IEA/OECD
1% (optimal tyre pressure) 2010
Savings factors Sirdev, Styropts 5% (econometers) IEA/OECD
Secos Sadd @and Scool 2% (fuel additives) 200924
3%-6% (efficient cooling ATC 20132
equipment for passenger car
P and theprest) ’ IE';/O%IZCD

Savings factors S, and Sy,

2.7% for lubricants and 2.9%
for tyres in passenger cars and
5% for tyres in trucks

multEE2016%°

22Source: CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey

data.

23Source: IEA/OECD, 2010. Transport Energy Efficiency Implementation of IEA
Recommendationssince 2009 and next steps.

24Source: ATC, 2013. Fuel Additives: Use and Benefits.

25Source: IEA/OECD, 2009. Transport, Energy and CO, - Moving Towards Sustainability.

26Source: multEE, 2016. Document with general formulae of bottom-up methods.
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II.II.XXIV Office equipment

Target sectors: public and private services (tertiary buildings)

The bottom-up formula provides for the evaluation of annual energy savings from
the installation of new office equipment in tertiary buildings or the replacement of
existing equipment with more efficient one.?’

The annual total final energy savings should be calculated by type of office
appliance (e.g. PCs, monitors, printers, copiers, faxes, and multi-functional
devices).”®

The formulae provided allow for the calculation of energy savings resulting from
the replacement of existing or installation of new office equipment for three
different modes:?*

1. Final energy savings for the active mode
2. Final energy savings for the standby mode and

3. Final energy savings for usage mode change, referring to the improvement
of the standby/on-mode of the same equipment by programmes or
measures (without replacement).

27 Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services, page 82; Download:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June 2015

28 Ibidem

29 Ibidem
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Bottom-up formula3°

For active mode:

(PArefe‘renceyearstockaverage - PAreferenceyearbestperfmarket)

TFES = n % 1000 Ractive
For standby:
TFES = n (Psreferenceyearstockaverage 1_0(fosreferenceyearbestperfmarket) " hstandby

For improvement of the usage mode:

PA
TFES = n*(

referenceyearstockaverage * hactive + PSreferenceyearstockaverage * hstandby

(PAnew*hactive+PSnew*hstandby)))

1000

1000

Definition
TFES Total Final Energy Savings [kWh/a]
n Number of equal office equipment replaced or newly

installed

I:’Areferenceyearstockaverage

Electrical power input per appliance in active mode [W]

I:'Areferenceyearbestperfmarket

Electrical power input in active mode per the efficient
equipment from the market [W]

IDSrefc—:rencc—:yc—:arstockaverage

Electrical power input per appliance in standby mode [W]

IDSrefc—:rencc—:yc—:arbc—:stperfmarket

Electrical power input in standby mode per the efficient
equipment from the market [W]

PA ew Electrical power input per appliance in active mode, after
modification of existing appliance [W]

PShew Electrical power input per appliance in standby mode, after
modification of existing appliance [W]

Nactive Hours in active mode [h/a]

Rstandby Hours in standby mode [h/a]

30 Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services, page 83; Download:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June 2015
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Baseline

For active mode: calculated as the difference between electrical power consumption in
active mode per appliance of the existing stock in the reference year and the power
consumption in active mode of the efficient office equipment sold on the market
multiplied by the number of hours in active mode.

For standby: calculated as the difference between electrical power consumption in
standby mode per equipment of the existing stock in the reference year and the power
consumption in standby mode of the efficient equipment sold on the market multiplied
by the number of hours in standby mode.

For improvement of the usage mode: improvement of the standby/on-mode ratio of
the same equipment by programmes or measures (without replacement) and
calculation as the difference between the number of hours in on-mode operation per
equipment of the existing stock before and the number of hours in on-mode after
operation.

Values:

Lifetime of the measure in years (default)

Number of office equipment replaced or newly installed (project specific)
Electrical power input per appliance in active mode (default)

Electrical power input in active mode per the efficient equipment from the market
(default)

Hours in active mode (default)
Electrical power input per appliance in standby mode (default)

Electrical power input in standby mode per the efficient equipment from the market
(default)

Hours in standby mode (default)
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Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings.
The default values should be defined by type of office appliance.

Lifetime of the measure:

PC 3 Years
Monitors 3 Years
Printers 3 Years
Copiers 3 Years
Faxes 3 Years

Multi-functional devices 3 Years

Source: Ministerial Decision A6/7094/B’/918/2011

Electrical power input | Electrical power input
Type ofoffice>! in active mode in active mode
equipment (reference appliance) | (efficient appliance)
[w] (W]
Laptops 84 27
Desktops 84 52
Monitors 43 18
Printers 137 39
Type of office** | Hours in Active
equipment mode
Laptops 2,613
Desktops 2,613
Monitors 2,586
Printers 2,279

31Source: topten.eu for monitors and printers & University of Pennsylvania for laptops and desktops.

3250urce: EU Recommendations on measurement and verification methods in the framework of

directive 2006/32/EC on energy end-use efficiency and energy services.
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II.II.XXV Replacement of an old boiler with an efficient
boiler

The following formula can be applied to single- and multi-family homes as well as
to apartment blocks where existing oil or gas boilers for heating and hot water
are replaced with efficient oil or gas boilers. The formula may also be applied to
service buildings provided that default values for the savings calculation are
available.

Bottom-up formula

Option 1:
TFES =n* A+ ((SHD + HWD) * EFgop — (SHD + HWD) » EFEff))

Option 2:
TFES =n*A* (SHD + HWD) * ( t 1 ))

Nref MEefr
Definition
TFES Total Final Energy Savings [kWh/a]
n Number of boilers replaced
A Conditioned gross floor area of the building [m?]
SHD Specific Space Heating Demand [kWh/m?2/a]
HWD Specific Domestic Hot Water Demand [kWh/m2/a]
EFRer Expenditure Factor of the existing heating system
EFes Expenditure Factor of the new heating system
NRef Annual use efficiency of the existing heating system
Nefe Annual use efficiency of the new heating system
Baseline

Replacement at the end of the boiler’s lifetime: average oil or gas fired boiler generating
heat and hot water available on the market.

Replacement before the end of the boiler’s lifetime: average efficiency of oil and gas
boilers in stock.

The space heating demand values should be corrected with the relevant heating degree
days.
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Values:

Lifetime of the measure in years (default)

Number of boilers replaced (project specific)

Conditioned gross floor area of the building (project specific)
Specific Space Heating Demand (default)

Specific Domestic Hot Water Demand (default)

Expenditure Factor of the existing heating system (project specific)
Expenditure Factor of the efficient heating system (project specific)
Annual use efficiency of the existing heating system (default)
Annual use efficiency of the new heating system (default)

Definition of calculation values
The following values need to be collected as default values or project specific

values in order to apply the suggested method and to calculate energy savings.

Lifetime of the measure:

Replacement of an old gas- or oil boiler with

an efficient one 20 years
Source: Ministerial Decision A6/7094/B’/918/2011
Parameters Value Source
SHD[kWh/m?] .
5 following table
HWD[kWh/m“] Cost-optimal study
NRef 86% 2016
NEfer project specific
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Type of Climatic zone Construction year | SHD HWD
building
A before 1980 170 0
A between 1980-2010 92 0
A after 2010 48 7.9
B before 1980 203 0
B between 1980-2010 103 0
B after 2010 50 8.4
Detached house
C before 1980 360 0
C between 1980-2010 188 0
C after 2010 107 9.1
D before 1980 388 0
D between 1980-2010 235 0
D after 2010 118 9.7
A before 1980 86 17.4
A between 1980-2010 48 17.4
A after 2010 39 7.0
B before 1980 90 17.0
B between 1980-2010 48 17.0
Multi-family B after 2010 39 6.8
house C before 1980 186 18.3
C between 1980-2010 99 18.3
C after 2010 84 7.3
D before 1980 237 21.3
D between 1980-2010 128 21.3
D after 2010 101 8.5
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IT.IT.XXVI Solar assisted space heating

The measure refers to the installation of solar thermal plants for hot water and
auxiliary heating purposes in existing and newly constructed buildings. The heat
generated with solar panels reduces the amount of heat to be generated with an
existing heating system.

The method applies to flat plate collectors and evacuated tube collectors which
differ from their heat output.

Bottom-up formula

Option 1:
TFES = A * Qavey 14 * EFrer

Option 2:
TFES = A * Qave_yieta * L
NRef
Definition
TFES Total Final Energy Savings [kWh/a]
A Installed collector surface [m?]
Qave_yield Average yearly heat output per m? installed collector surface
[kWh/m?/a]
EFRer Expenditure Factor of the existing heating system
NRef Annual use efficiency of the existing heating system
Baseline

Existing heating system fired by oil, gas, biomass etc.

Values:
Lifetime of the measure in years (default)
Installed collector surface (project specific)

Average yearly heat output per m? installed collector surface for flat plate collectors
and evacuated tube collectors (default)

Annual use efficiency of the existing heating system (default)
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Definition of calculation values

Lifetime of the measure:

Solar thermal panels for assisted space heating 20 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
Average yearly heat output per m? 520 CRES national
installed collector surface [kWh/m2/a] statistics
99.7% for buildings

of the residential
NRef sector& 81.7% for CRI;%ltg%der

buildings of the

tertiary sector

33Source: CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey
data.
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II.ITI.XXVII Water heating with solar energy

The measure provides for the evaluation of energy savings derived from the
installation of solar thermal plants exclusively used for domestic hot water
heating in existing and newly constructed buildings. The heat generated reduces
the amount of heat to be generated with an existing heating system.

The method applies to flat plate collectors and evacuated tube collectors which
differ from their heat output.

Bottom-up formula

Option 1:
TFES = A * Qavey1q * EFrer

Option 2:

TFES = A= Qave_yield * le%ef

Definition

TFES Total Final Energy Savings [kWh/a]

A Installed collector surface [m?]

Qave_yield Average yearly heat output per m? installed collector surface
[kWh/m?/a]

EFRer Expenditure Factor of the existing heating system

NRef Annual use efficiency of the existing heating system

Baseline

Existing heating system fired by oil, gas, biomass etc.

Values:
Lifetime of the measure in years (default)
Installed collector surface (project specific)

Average yearly heat output per m? installed collector surface for flat plate collectors
and evacuated tube collectors (default)

Annual use efficiency of the existing heating system (default)
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Definition of calculation values

Lifetime of the measure:

At
W
0
)
‘e,
‘e
'y

Solar thermal panels for water heating 20 years

Source: Ministerial Decision A6/7094/B’/918/2011
Parameters Value Source
Average yearly heat output per m? 520 CRES national
installed collector surface [kWh/m?2/a] statistics

NRef

99.7% for buildings
of the residential
sector& 81.7% for

buildings of the
tertiary sector

CRES tender
20153

34Source: CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey

data.
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II.II.XXVIII Standby killer in households

Target sector: households

The method provides for the evaluation of annual energy savings from the
installation of stand-by Kkillers in households.

Standby consumption refers to the electricity consumption that occurs after an
appliance is switched off but not removed from power supply. So called standby
killers are automatic switch-off aids that recognize standby power and are cutting
off the power supply for the connected appliance once it is switched off.

Standby killers in households lead to a reduction in electricity consumption by
eliminating standby consumption of appliances. However, for a thorough savings
calculation, the standby killer's own consumption has to be taken into
consideration, slightly reducing the total savings potential.

Bottom-up formula

Pg *tgp — Pspg * t,

TFES = Ngpg *

1000
Definition
TFES Total Final Energy Savings [kWh/a]
Nspr Number of standby killers installed
Ps Standby power of the respective appliance(s) [W]
Psek Own electricity consumption standby killer [W]
ts Annual hours standby killer is in use [h/a]
tss Annual hours appliance is on standby [h/a]
Baseline

Appliances running on standby without using a standby killer

Values:
Lifetime of the measure in years (default)
Number of standby killers installed (project specific)

Standby power of the respective appliance(s) connected to the stand-by Kkiller
(default)

Own electricity consumption standby killer (default)
Annual hours standby Killer is in use (default)
Annual hours appliance is on standby (default)
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Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Standby killer in households 5 years
Source: Ministerial Decision A6/7094/B’/918/2011

Parameters Value Source
Standby power of the respective | 6 (assuming the
appliance(s) connected to the connection of SELINA®
standby killer [W] three appliances

at least)

an electricity consumption standby 0.5 multEE2016%
killer [W]
Annual hours standby killer is in use 8,760 multEE2016
[h/a]
Annual hours appliance is on 7 924 Hellenic Statistical
standby [h/a] ’ Authority 20133’

35Source: Selina. Consumer guide on stand-by losses of appliances.
38Source: multEE, 2016. Document with general formulae of bottom-up methods.

37Source: Hellenic Statistical Authority, 2013. Survey on daily time allocation to various uses.
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II.II.XXIX Systems for heat recovery in buildings

The calculation of savings is based on the amount of heat transferred from the
exhaust air to the inlet air. The savings are determined in relation to the surface
of the building in which the ventilation system operates, with the use of default
values for air exchange rate and, depending on the operating time of the
heating system during the heating season, space height, the temperature
difference between the exhaust air and the inlet air, heat recovery rate and air
density.

Energy savings resulting from the installation of a ventilation system with heat
recovery are calculated as follows:

Bottom-up formula

TFES = Axh*fBxtxcxp*x AT *n*n

Definition

TFES Total Final Energy Savings [kWh/a]

A Conditioned gross floor area of the building [m?]

h Height of the ventilated area (floor to ceiling) [m]

I Air exchange rate [h™!]

t Yearly operating time of the ventilation system [h/a]

c Specific heat of air [kWh/kg K]

p Air density [kg/m?]

AT Temperature difference ambient air vs. outside air (average
value) during the heating season (° Celsius)

n Rate of heat recovery

n Number of ventilation units installed

Baseline

Building heated with a conventional heating system
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Values:

Lifetime of the measures in years (default)

Conditioned gross floor area of the building (project specific)
Height of the ventilated area (project specific)

Air exchange rate (project specific)

Yearly operating time of the ventilation system (project specific)
Specific heat of air (project specific)

Air density (project specific)

Temperature difference ambient air vs. outside air (average value) during the heating
season (project specific)

Rate of heat recovery (project specific)
Number of ventilation units installed (project specific)

Definition of calculation values

The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Heat recovery in buildings 17 years
Source: Ministerial Decision A6/7094/B’/918/2011

All the required figures will be estimated through the Energy Performance
Certificates, which must be issued before and after the implementation of the
energy efficiency interventions.
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II.II.XXX Purchase of highly efficient white goods

The formula applies to measures relating to the purchase of white goods such as
fridges and freezers, washing machines, laundry dryers and dishwashers with the
best available energy efficiency class on the market (e.g. A++ or A+++)
compared to goods with a lower energy efficiency class available. For calculation
values, see next chapter.

Bottom-up formula

TFES = n % (Eqpe — Eeps)

Definition

TFES Total Final Energy Savings [kWh/a]

n Number of energy efficient goods purchased with the highest
available energy efficiency class

Eave Average yearly energy consumption of the least efficient good
available on the market [kWh/a]

Eefr Average yearly energy consumption of the highly efficient
white good to be installed (A++ or highest available energy
efficiency class) [kWh/a]

Baseline

Average yearly energy consumption of the least efficient good available on the market

Values:
Lifetime of the measure in years (default)

Number of energy efficient goods purchased with the highest available energy
efficiency class (project specific)

Average yearly energy consumption of the least efficient white good available on the
market (default)

Average yearly energy consumption of the highly efficient white good to be installed
(A++ or highest available energy efficiency class) (default)
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II.II.XXXI Early replacement of white goods

This method applies to white goods such as fridges and freezers, washing
machines, laundry dryers and dishwashers that are replaced at an early stage,
i.e. before the end of their actual lifetime, and that are replaced by goods with
the best available energy efficiency class on the market (e.g. A++ or A+++).

Bottom-up formula

TFES =n* (Estocx — eff)

Definition

TFES Total Final Energy Savings [kWh/a]

n Number of energy efficient goods purchased with the highest
available energy efficiency class

Estock Average yearly energy consumption of existing white good in
stock [kWh/a]

Eefr Average yearly energy consumption of the highly efficient
white good to be installed (A++ or highest available energy
efficiency class) [kWh/a]

Baseline

Average yearly energy consumption of existing white good in stock

Values:
Lifetime of the measure in years (default)

Number of energy efficient goods purchased with the highest available energy
efficiency class (project specific)

Average yearly energy consumption of existing white good in stock (default)

Average yearly energy consumption of the highly efficient white good to be installed
(A++ or highest available energy efficiency class) (default)
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Definition of calculation values
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Washing machines

Laundry dryers
Dishwashers
Fridges
Freezers

12 years
12 years
12 years

15 years
15 years

Source: Ministerial Decision A6/7094/B’/918/2011

Appliances

EnergyClass

Source
(kWh/a) A+++ |A++ | A+ | A B C D | A-D
Refrigerators 142 171 | 257 | 325 | 414 | 465 | 650 | 377
Refrigerators 153 | 183 | 267 | 331 | 419 | 482 | 629 | 395
with freezers
Freezers 146 175 | 245 | 254 | 326 | 388 | 460 | 281 | CRES tender
Dishwashers 231 | 245 | 275 | 310 | 349 | 393 | 416 | 339 2015
Tumble Dryers | 108 | 126 | 167 | 241 | 317 | 362 | 383 | 295
Washing 153 | 163 | 185 | 212 | 242 | 274 | 290 | 236
machines

385ource: CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey

data.
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IT.1I1.1 Apdaoeig euaioBnrTonoinong

O1 Opdosic euaioBnTonoinong eivar mBavd va Odiapepouv HeTa&U Touc. [io
OUYKEeKpIJEVA duvaTal va dIapEPOUV WG NPOG TO NEPIEXOMEVO, TIG OPNADEC OTOXWY,
Ta MME nou xpnoigonoloUvTal, kAn. TETolou €idouc dpdAceic gualoBnTonoinong
MMOpel va €ival Kaundvieg svnuEpwONG Kal dnuioupyiac KIVATPWY, aAAd kai
npoypdpuarta/dpdacel  euaiodnronoinong 1 napoxng Mn  €EATOMIKEUMEVWV
OUMBOUAWV OXETIKA ME evepyelakn anodoon. EminAgov, To «unvupa» ano TG
dpdoeic eualoBnTonoinong pnopei va peTadobei peow OIAPOPETIKWV KAVAAIWV
(e1dnosIg, TNAEOpaon, QUAAAdIa, KAn.).

O1 dpdoeic eualoBnTonoinong KAbwc Kal EVNUEPWTIKEG EKOTPATEIEC Oa NpEnel va
unooTnpifovTal/evioxUovTal and oTPATNYIKEG KOIVWVIKOU HAPKETIVYK. TO KOIVWVIKO
MAPKETIVYK OTOXEUEI OTNV avanTuén Kal oOAOKANPWON TWV EVVOIWY TOU HAPKETIVYK
ME AAAEC NPOOCEYYIOEIC £TOI WOTE va EMNNPEACEl €KEIVEC TIC OUMNEPIPOPES MOU
WEEAOUV HEPOVWHEVA AaToMa, aAAd KAl KOIVWVIEG Yid TO €UPUTEPO KOIVWVIKO
ayafo. Emdiwkel va oAoKANPpwaoel TNV €peuva, TIG BEATIOTEG NPAKTIKEG, TN Bewpia,
TO KOIVO KaBwg Kal Tnv E€Taipikn oxéon Kkal gupaduvon pe okond Tnv
anoTeAeoparikn, anodoTIKN Kal agipopa npowbnon METPWV aAAAAyng Tng

ouMnEPIPOPAC.

Mpokelyevou va eniTeuxBei onoloodnnoTte JOpdon/eninTwaon, €ival €MITAKTIKN
avaykn ol d0pdosig euaicbnTonoinong va e€ivar €EATOMIKEUMEVEG Yyia TNV opdada
OTOXO0 nou angubuveTal. INa Tov NpoodlopioPd TOUG, Ta NAEOV KAaTaAANAOTEPA PEOT
enikoivwviag 6a npenel va xpnaoigonoinbouv.

2To onueio autd Ba npenel va avagepBbei OTI ol duvaToTNTEG £E0IKOVOUNONG
hMropoUv va au&énBouv oTav auTteg cuvdudalovTal AAAOUG KpioINOUG NapayovTeg,
OnNwc¢ yia napdadsiyya XpnUATo-OIKOVOUIKOUC MOpouc 1 VveEec Oe&loTNTEC Kal
evioxUuovtac napdAAnAa Tov napdayovta Tng avadpaong. MapdAa autd, oTav
NPOKEITAl YIa ATOMIKN OUMNEPIPOPA, KOIVWVIKN daAAnAenidpaon, Tpono Cwng,
KavoOVeg kal a&iec kabwg kal TEXVOAOYIEC kKAl NOAITIKEG, Ba NPENEl va EXOUNE unown
611 dUvavTal va odnynoouv o€ aAAayn GuPnePIPopac enionc..>®

3% European Environment Agency (EEA): Achieving energy efficiency through behaviour change:
what does it take?, 2013 Copenhagen.
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H napakatw e€fiowon pnopei va Xpnoigonoin®ei yia Tov npoadlopiohd TngG

€€olkovopnong evepyelag anod Tic OpAacelg euaiobnTonoinong.

ESiocwon

TFES = FECyg * S,

FECrg = n* FECyerson

Opioyoi

TFES TeAikn €€oikovounon evepyelag [kWh/a]

FECrc Méon TeANikf| KaTtavaAwon evépyelac opadag oToxou  (&iTe
NAEKTPIKNG EVEPYEIAG EITE GUVOAIKNG evepyelag) [kWh/a]

FECperson Méon TeAIkf katavaAwaon evépyelac atopou (eiTe NAEKTPIKNAG
EVEPYEIAC €iTE OUVOAIKNG evépyelag) [kWh/a]

Sq SUVTEAEDTAC €E0IKOVOUNONG evEpYEIAG [%]

n ApIBUOG ENNAEKONEVWV ATOPWV

Bdaon avagopdg

Kapia uhonoinon dpdoswv guaigbnronoinong

TiIpEG:
Alapkeia KUkAou {wnG JETPoU o< £Tn (NpokaBopiouévn)

MéEon TeEAIKN KATavaAwaon eVvEPYEIAC aTOPOU (npokaBbopiopévn)

SUVTEAEOTAC €E0IKOVOUNONG evEpyelag (NpokaBopiouEvn)
ApIOUOC eNNAEKOMEVWY aTOPwWV (eEsIOIKEUPEVN avd €pyo)

MéEan TeAIKN KaTavaAwaon evépyeiag opadacg oToxou (npokabopiopévn)
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KaBopioHOG TIH®WV UNOAOYICHOU

O1 akOAOUBEC TIMEG NpENEl va GUAAEXBOUV €iTE WG NPOKABOPIOUEVEG TIUEG EITE WG
€ECIDIKEUPEVEC TIMEC avA €PYO ME OKOMO va npocodioploTei n  €Eoikovounon
EVEPYEIQC:

Aiapkeia KUKAou {WNG HETPOU:

Apdosig euaiobnTonoinong 2 €Tn
Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

MapaueTpog Ty nnyn

MeEon TeAikfl  katavaAwon  evépyeiag 4030
aTOMOU OTOoV 0IKIaKO Topéa [kWh/a] !

Eurostat (year 2014)

MeEon TeAikfl  katavaAwon  evépyeiag

atopou (epyalopévou) OTOV  TPITOYEVR 6,379 Eurostat (year 2014)
Top€a [kWh/a]

SuvTeAeoTAC  €€oikovOPNoNnG  EVEPYEIAC 504 IDAE 2009
[%]

“°IDAE, 2009. Changing Energy Behaviour Guidelines for Behavioural Change Programmes.
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II.III.II Evepyelakoi EAEYXOI OE VOIKOKUPIA

SUppwva pe Tnv 0Odnyia, apBpo 8(3) «ta Kpatn MéEAn 6a avanTtu&ouv
npoypdpuaTa yia va €YEipouv €udicbnTonoinon TV VOIKOKUPIWV OXETIKA HE OPEAN
TETOIOU TUMNOU ENIBEWPNOEWV HECW TWV KATAAANAWY GUPBOUAEUTIKWV UMNPETIWV>.

O1 evepyelakoi €Agyxol OTA VOIKOKUPIG odnyouv oTnv &vBdppuvon TNG
g€uaiobnTonoinong Kal autd HNopei va €XEl WG AMNOTEAECHA MIa Mo 0pBOAOYIKN
OUMMEPIPOPA TOU TPOMOU KATAVAAWONG TNG EVEPYEIAG. =€ OPIOHEVEC NEPINTWOEIC,
Ol EVEPYEIAKEC EMBEWPNOEIC EVOEXOMEVWC VA MNEPIKAEioUV  €nevdUOEIC O€
EVEPYEIOKA anodOTIKEC TEXVOAOYIEC Mou agopoUVv Ta VOIKOKUPIA. € AUTO TO
KepAAalio avaAvovTtal POVO Ol EMNTWOEIC TNG €EOIKOVOUNONG EVEPYEIQG MouU
NPOKUNTOUV anod aAAayn cupnepipopdc.

O1 evepYEIaKoi EAEYXOI MOU a®OopOoUV TA VOIKOKUPIA Hnopei va AaBouv dIaQpOpPETIKEG
MOPQPEG:

Eni TONOu €A€yxOug OTa VOIKOKUPIA: O EVEPYEIAKOC €nIBewpnTAG MNou
EMIOKENTETAl TO OUYKEKPIPMEVO oniTl Ba pnopei va npoadiopicel apeoa TIG
ouvaToTnTeEG €E0IKOVOUNONG €VvEPYEIQC KABWC Kal va oulnTnoel PE Tov
I010KTATN miBaveg napepPdaoceic xapnAou/uywnAoU KOOTOUG 1 aAAayng
OUMNEPIPOPAC.

MEow EVNUEPWONG OE KEVTPA NMANPOPOPNONG: NAPEXETAl O EEEIDIKEUMEVA
KEVTPA OUMPBOUAEUTIKNAG Kal MAnpopopnong o€ atoda Ta onoia eniBupouv
va evnuepwOOUV yIa TPOMOUG HEIWONG TNG EVEPYEIAKNG TOUG KATAVAAWONG,
MEIWONG KOOTOUG evEPyEIAg KAN. Z€ avTiBeon HE TIG €ni TONOU €NIBEWPNOEIG
OTA VOIKOKUPIA, NEPICOOTEPEG NANPOPOPIEC HETAPEPOVTAI, OE NPOCWNIKO
eNinedo, oTov evOIAPEPOEVO.

Mapox OUMPBOUAWV HECW TNAEPWVOU: ol evllaPepOpevol avalnTouv
NnANPoQoOpiec vyia He OEuata nou oxeTidovral HE KaATavaiwon Kai
e€olkovounon evépyelag HEOW TNAEPwVOU OTav aneubuvovTal O KEVTPA
nANPoQoOpNoNG, EI0IKEC TNAEPWVIKEG YPAUMEG EMIKOIVWVIAG, NapOXoug
EVEPYEIAG, KAM.

Mapoxy OouhBoUAwvV HEow OladikTuou: OladIKTUAKEG HAOKEG TMou
onuioupynbnkav and n.X. NPOUNBEUTEG EVEPYEIQG | PUBNIOTIKEG APXEC Ol
OMoieg €MITPENOUV TNV avdaAuon OCUMNEPIPOPAG KATAVAAWONG EVEPYEIAG
and TA VOIKOKUPIA MHE TnVv npoUndBson OTI UNAPXEl OUYKEKPIMEVN
nAnpogopia yia TNV eVepyeiakn KATAoTaon Tou VoIKokuploU (n.x. apiBuocg
Kal nNAIKia TwV NAEKTPIKWV CUOKEUWV, Oeppikni Aveon Tou KTipiou). Me
Baon TIC NAPEXOMEVEG NMANPOPOPIEC, EEATOUIKEUPEVEC GUMBOUAEC yia Tov
TPONO BEATIWONC TNC EVEPYEIAKAC anodoonc ToU VOIKOKUPIOU pnopouv va
dnuioupynBolvV PEOW TWV OIAdIKTUAK®WV HACKWV.
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H eEoikovOpnon eveEPYElag NPoEPXOMUEVN and €VeEPYEIAKOUG €AEYXOUG Yia Ta
volkokuplid ©a pnopei va a&ohoynBei Baon Tou emmnedou noidTNTAG TOU
EVEPYEIOKOU €AEyXOU nou npaypartonoindnke. To eninedo noldTnTag kabopileral

wc*:

Eningdo noidotntag 1: o TeAIKOC KATAVAAWTNG AAUBAVEI NPOCWNIKEC
OUMBOUAEC €iTe and Tov evepyelakd €niBswpnTn 1 HEOW €vOC epyaleiou
01adIKTUAKNC OUMBOUAEUTIKNAG NAATPOpHAC. H oupnepipopd Tou KaBe
KatavaAwTn 600 agopd TNV KAaTavaAwaon evepyelag, avaAlueTal kabe popad
EexwploTd kal napdAAnAa divovTal €EATOMIKEUMEVEG MNPOTACEIC YIA TN
BeATiwon TnG evepyelakng anodoTIkOTNTAG Tou KaBe voikokuplou. O
EVEPYEIQKOG EAEYXOC O€ OlIAPKEI NEPICOOTEPO and dekanevTe AenTa.

Eningdo noidtnTtag 2: o0 TEAIKOC KATAVAAWTNG AAuPBAVEI MPOCWMIKEG
OUMBOUAEC and Tov evepyelakd enmBewpnTn. H oupnepipopd Tou KaBe
katavaAwTn 600 agopd TNV KatavaAwaon evepyelag, avaAUeTal kabe popd
EexwploTd kal napdAAnAa divovTal €EATOMIKEUPEVEC MNPOTACEIC YId TN
BeATiwon TNG evepyelaknG anodoTikOTNTAG Tou kKAabe voikokuplou. O
EVEPYEIAKOG EAEYXOC O€ OIAPKEI MEPICTOTEPO ANO HIOH WPA.

Eningdo noiotnTag 3: o TeAIKOC KaTavaAwTng Aappavel oupgBouléc and
TOV EVEPYEIAKO €NIBEWPNTN EITE OTO KEVTPO MANPOPOPNONG N OTO OMiTI.
EninpocBeta, pia evreAwg eEeidIkeUPEVN avagopd OuvTAooEeTal yid TO
VOIKOKUPIO TOU TeAIKOU kaTavaAwTr. O evepyelakog €E€AeyXoG OlapKei
neEPICOOTEPO ano Hia wpa. O evepyelakoG EAeyXOG Npenel va dlevepyeiTal
and eEouaiodoTnueEvo €niBewpnT o onoiog dev Ba npenel va eival
EKNPOOWNOC KAMNOIAG CUYKEKPIMEVNG ETAIPEIAG TEXVOAOYIKWV MPOioVTwV N
EVEPYEIAKWV UMNPECINV.

H napakdTtw e€iowon pnopei va xpnoigonoindei yia €veEPYEIAKOUC EAEYXOUC ME
OTOXO EITE TNV NAEKTPIKN KATAVAAWON EVEPYEIAG 1] OUVOAIKA TIG KATAVAAWOEIG Yia
B&ppavaon Kal NAEKTPIOHO.

*1 Ta enineda noI6TNTAG €xouv opIaBei anod Tov AuaTpiakd Opyavioud EAéyxou yia napadeiypaTta nou
agopouv Tnv AuaoTpia kal Ta enineda 8a pnopolv va TpononoinB8olv and TIG XWPEG ETAIPOUG TOU

€pyou.
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ESiocwon

TFES = ng; * FECyy * Sgy + Ngy * FECyy * Sgz + Ngs * FECyy * Sgs

Opiopoi

TFES TeAikn €€oikovounon evépyeiag [kWh/a]

Nq ApIBUOC EVEPYEIQKWV EAEYXWV

FEChn Meon TeAIKN KaTavalwaon eveépyeiag voikokupiou [kWh/a]
Sq1,2,3 SUVTEAEOTAC €E0IKOVOUNONG evEPYEIAC [Y%]

Baon avagopdg

Kapia dievépyela evepyelakoU EAEYXOU OE VOIKOKUPIA

TipEg:
Aldpkeia KUkAou {wnG JETpoU o€ £Tn (NpokaBopiouévn)

ApIBUOG EVEPYEIOKWY EAEYXWV OUYKEKPIMEVOU emnédou noloTnTag (e€sidikeupevn ava
€pYo)

Méeon TeAIK KaTavaAwon evEPYEIAG VOIKOKUPIWV (EITE yia NAEKTPIOHO N yia NAEKTPIOUO
kal B€puavaon) (npokaBopliopevn)

SUVTEAEOTNHC €€oIkovOUNONG evepyelac (NpokaBbopiohévn)

KaBopiopoG TIHWV unoAoyiGHOoU

O1 akOAOUBEC TIMEG NpeENel va GUAAEXBOUV €iTE WG NPOKABOPIOHEVEG TIHEG EITE WG
€EEIOIKEUPEVEG TIMEG ava €pyo MeE okond va npoodiopioTei n  €Eoikovopnon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

Evepyelakoi €AeyXOl O VOIKOKUPIA 2 €Tn
Mnyn: Ynoupyikr Anogacn A6/7094/B’/918/2011

MapapeTpog Tign nnvyn
ZuyTsAsOan g€olkovounong 10% EEA 20134
evepyelag [%]

Méon TeAIKN KaTavaAwon

EVEPYEIAC VOIKOKUPIOU 10,880 Eurostat (year 2014)
[kWh/a]

Eninedo noiotnTag ‘Eva gningdo

42EEA, 2013. Achieving energy efficiency through behaviour change: What does it take?
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II.III.III 'EEunvol JETPNTEC KAl avaAuTikn TIHoAdynon

H E.E. é€x&l wG OTOXO TNV AVTIKATAOTAON, TOUAdXIoTOoV Tou 80%, TWV HETPNTWV
NAEKTPIKNC EVEPYEIAC HME €EUNVA OUCTANATA PETPNONG (EUPUEIC HETPNTEC) HEXP! TO
2020 onou auTd e€ival OIKOVOUIKA anodoTikO. MOAAEC MIAOTIKEC HEAETEC E£XOUV
eknovnBei oe Kpdtn MéAn Tng E.E. pe okond TOv €vTOnNIOPO TwWV OUVATOTATWV
€€olkovouNnoNG svepyelag and Tn Xpnon Twv £Eunvwv PeTpNTWV. MEXPI TwpPd, Td
BpaxunpOBsoua anoTEAEOUATA TWV PEAETWV £XOUV O&Iiel OTI UNAPXEl MIa PEiwon
TNG KATAVAAWONG EVEPYEIQG OTA VOIKOKUPIA €VW Ol PHAKPONPOBEGUEG €NINTWOEIG
TNG XPNONG TV EEUNVWV PETPNTWV BpiokovTal akopa oto oTadio TnG E€Ttaonc. Ol
EUQUEIC METPNTEC €xouv anodeixBei OTI €ival Mo anoTeEAEoUATIKOi OTAV N
€£yKATAOTaAon Tou yn@eiakoU PeTpnTn ocuvdualeTal pe cuoTnuarta avadpaonc (n.x.
ouoTnUa onTIKNG €vOeiENS (ATOMIKOG KATAVEUNTNG) OTA VOIKOKUPIA aneikovifovTag
TNV KATAVAA®ON NAEKTPIKNG EVEPYEIAG OE MPAYMATIKO XpoOvo, TIHoAoynon (HEow
KaTtaveunTn danavwyv) o€ Jikpa diaoThnuara.

O TUNo¢ nou napoucidleTal NApakdATw, IOXUEl YIA EUQPUEIC METPNTEC MoU
gykadioTavTal yia Tn PETPNON TNG KATAvAAwoNnG NAEKTPIKNG EVEPYEIAG, (PUGCIKOU
agpiou f TNAEBEPpPAvONG oTa volkokupld. Ma va PeyioTonoin®ouv Ta opeAn ano Tn
XPAON TWV EUPUWV PETPNTWV, OTA VOIKOKUPIA Ba npeEnel va undpxel eva cuoTnua
avadpaong o€ nNpaypaTtikd Xpovo yia TNV Kabnuepiviy N pnviaia karavaiAwon
EVEPYEIAG, N.X. MEOW ONTIKWV €evdeiEewv 0e 0080vn (ATOMIKOG METPNTAG N
KATAvVEUNTNG) TOnMoBeTnUEVN €vTOG TOU ONITIOU aneikovilovrag TNV Mpayuarikn
katavaAwon n BpaxunpoBeoun TiHoAdynon.

ESicmwon

TFES = n * FECHH * Somart

Opioyoi

TFES TeAikr €€oikovounon evepyelac [kWh/a]

n ApIBuOG £Eunvwv PETPNTWV Nou Ba eykaTacTabouv

FEChn Méaon TeAIKN KATAvAAwaon VOIKOKUPIOU €iTE NAEKTPIKNG EVEPYEIAG EITE
OUVOAIKA NAEKTPIKNAG Kal BepHIKNG evépyelag [kWh/a]

Ssmart ZUVTEAEOTN G E0IKOVOUNONG evepyelag [Y%]

Bdaon avagopdg

NOIKOKUPIG XWPIC €YKATEOTNUEVOUC €EEUNVOUG HETPNTEG Kdl Ywpic duvardéTtnTa
avaAuTIKAG TIHOAOYNONG

80 Country specific document with case by case calculation values



St
0 ‘o,
~ '4
o
- -
’ \
vy RS
Trpnnd

Tiyég:
Alapkeia kKUkAou {wng yETpou oc £€Tn (NnpokaBopliopgvn)
ApIBUOC EUPUWV PETPNTWV EYKATEOTNUEVWY OTA VOIKOKUPIA (€EEISIKEUPEVN ava £pyo)

MEon TeAIKN KATAVAAWON EVEPYEIAC YIA NAEKTPIONO KAl yia NAEKTPIONO Kal BEpuavon
volkokupiwVv (NpokaBopiopevn)

ZUVTEAEOTAC €EoIkOVOUNONG evepyelag (nMpokabopiopévn)

KaBopioHOoG TIHWV UnoAoyiGHOU

O1 akOAOUBEG TIMEG NpENEl va GUAAEXBoUV €iTe WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEG avA €PYo ME OKono va npocodloploTei n  €Eolkovounon
EVEPYEIAG:

Aiapkeia KUKAou {WNG HETPOU:

'EEunvol PETPNTEG KAl avaAUTIKA TIHoOAOynon 2 €Tn
Mnyn: Ynoupyikn Anoégaon A6/7094/B’/918/2011

MapaueTpog Tign Mnyn

MEon TeAikr  kaTavaiwon
PUOIKOU agPioU VOIKOKUPIOU 6,051 Eurostat (year 2014)
[kWh/a]
Méon TeAIKn  KaTavaAwon
PUOIKOU agpiou NAEKTPIKNAG 4,238 Eurostat (year 2014)
evepyelag [kWh/a]
JuvTteAeoTng €€oikovopunong| 3% yia NAeKTPIONO & 1.7% 43

. " EU 2014
evepyelag [%] yla QUOIKO agpio

“3EU, 2014. Benchmarking smart metering deployment in the EU-27 with a focus on electricity.
Report from the Commission.
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II.III.IV Eicaywyn KavoVvIoORNwWV EVEPYEIAKNC anodoong yid
VEQ KTipla KaTolkiag kKal KTipia TpIToyevoug TOUEQ

To HETPO avagopikd HPE TOUC KAVOVIOUOUG evepyEIaknG anodoonc yia vea KTipla
KATOIKIag Kal KTipia TpiToyevoug Topea npoPAensl Tnv a&ioAoynon TngG £Tnoiag
€E0IKOVOUNONG EVEPYEIAG MOU MPOEPXETAl ANO TNV €10AYWYN VEWV KAVOVIOUWV HE
auoTnNPOTEPEC ANAITACEIC O OXEON ME TN {NTNON Yid BEpuavon XWpwVv Kdl JE TAV
uAornoinon Twv METPWV NoU npowbBoUv Ta KTipia MNEPAV TwWV UQPIOCTANEVWV
Kavoviopmv.*

ESiowon*®

EvaAAakTiknA 1:
TFES = A= (SHDinocode * EFRef - SHDnewcode * EFEff)

EvaAAakTikn 2:

TFES = A+ (SHDinocode _ SHDnewcode)
Ninicode Nnew
OpioHoi
TFES: TeAikn e€oikovounon evépyelag [kWh/al
A KAipaTiZopevn enipavela veddunTou KTipiou [m2]
SHDinicode Eidikn  {ATnon  via  Béppavon Xwpwv  TWV  KTIpiov  nou

KATAoOKEUAoTNKav oUPQWVA ME TOV  dpXIKO  KAVOVIOUO Mou
uI0BeTBNKe PETA TO YYYY 1 TOo Kavovioud nou TEBnke ae 1oXU TO
YYYY [kWh/m2/a]

SHDnewcode Eidikfy  {ATnon  yia  Bgppavon Xwpwv TV KTIpiwV  MNou
KaTaokeuaoTnkav oUPePwva HE TO VEO KAVOVIOMO 0 onoiog
epappoéoTnke 10 YYYY [kWh/m2/a]

EFrer SUVTEAEOTNC €NEKTAONG TOU OUCTAMATOC BEpPaAvong Tou KTIpiou Mnou
KATAOKEUAOTNKE CUPPWVA PE ToV NaAid Kavoviouo
EFge SUVTEAECTNG ENEKTAONG TOU OUCTNHATOG BEPPAVONG TOU KTIPiou Mou

KATAOKEUAOTNKE OUPPWVA PE TO VEO KAVOVIOUO

ETolog BaBudc anddoong Tou CUCTAMATOC B€puavong Tou KTipiou
MoU KATAOKEUAOTNKE oUU@WVA UE TOV NAAIO KAVoVvIGUO

Ninicode

New ETroloc BaBuog anddoong Tou CUCTAPATOC BEpuavong Tou KTipiou
NMouU KATAOKEUAOTNKE OUNPWVA E TO VEO KAVOVIOHO

44 Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services, page 66; Download:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June 2015

45 Ibidem, page 67.
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Baon avagpopac*®

Eidikfy {ATNON via Tn B€puavon XWpwv Tou UQPIoTAPEVOU olkodopikoU To £€T0oC YYYY n
TOU KAvovIouoU nou €lonxbnke Petda To YYYY. Katda tnv nepintwon nou Ogv undapxel
Kavévag Kavoviouog oe 1oxU To YYYY, ToTe n Bdon avagopdc 8a igoUTal Ye Tn MEON
{ATNoN yia BEppavon Xwpwyv TwV KTIpiwV Nou Kataokeudaotnkav 1o YYYY.

>TNV nNeEpIiNTwon KATA TNV onoia Ta PETpa npowboUv KTipia nou unepfaivouv Tov
KavovIouOo TOTE n €TNOIA €E0IKOVOUNON evEPYEIAc unoAoyileTal ye Baon Tn diagopa TG
avaAloyiag PeTa&l Tnc sIdIkAC {NTNONG Yia B€puavon XWPwV Kdl TNG EVEPYEIAKNAC
anddoon¢ TwV CUCTNNATWVY BEPUAvoNG Kal TOU UQPICTAPEVOU OIKOOOMIKOU KavoviopoUu i
TOU KavovigpoU nou €ionxOnke PeTd To YYYY Bdaoel Tng avaAoyiag Twv KTipiwv nou
npowbouvTal.

Epooov o kavoviouog eniBdAel anaiThoeI EVEPYEIAKNG anodoong yia Td CUuoThUaTd
B¢ppavong TOTE auTeg Ba npenel eniong va AneBouv unown.

O1 TIgEG yia Tnv €0k ¢NTnon yia Béppavon xwpwv npénel va 01opbwbouv HE TIG
OXETIKEG BaBuonuEPeC BEpUavongc.

Values:
Aldpkeia KUkAou {wnG JETpou o€ €T (NpokaBopiouévn)
KAlgaTiZopevn enipavela KTipiou (€E€1DIKEUNEVN ava £pyo)
Eidikf ¢NTnon yia B€puavon Xwpwv TOU KTIPIOU MOU KATAOKEUAOTNKE OUNPWVA HE TOV
apXIko Kavoviouo (eEsIOIKEUPEVN ava £pyo)
Eidikr) {ATNON yia B£puavon XWpwV ToU KTIPIoOU NOU KATAOKEUAOTNKE oUPPWVA HE TO VEO
KAvovIouo (€EEIDIKEUNEVN ava £pYo)
SUVTEAEOTNC €NEKTACNG TOU OUCTAMATOG O€puavonG Tou KTIpioU MNOU KATAOKEUAGTNKE
oUPPvVa Pe Tov Nalid kavovioud (eEsidikeupévn avd £pyo)
SUVTEAEOTAC EMNEKTAONG TOU CUOTNAUATOC B£pPavong TOU KTIPIOU MOU KATAOKEUAOTNKE
oUPPWVA JE TO VEO Kavoviouo (eEeIdikeUpevn ava £pyo)
ETrioloc BaBuoc anddoong Tou CUOTAMATOG BEPUAvVONG TOU KTIPIOU MOU KATAOKEUAOTNKE
oUMQWVA PE Tov Nalid Kavoviouo (€EEIDIKEUNEVN ava £pyo)
ETrioloc Babpog anddoong Tou CUOTANATOG BEpPAVONG TOU KTIPiOU MOU KATAOKEUAOTNKE
oUPPWVA JE TO VEO Kavoviouo (eEeIdikeupevn ava £pyo)

46 Ibidem, page 66.
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O1 akOAOUBEC TIMEG NpEnel va GUAAEXBOUV €iTE WG NPoKABOPIOPEVEG TIMEG EITE WG
€ECIDIKEUPEVEC TIMEC avA €pyo ME OKono va npoodioploTei n  €Eolkovounon
EVEPYEIQC:

KaBopiopoG TIHWV unoAoyioHoU

Aiapkeia KUKAou {WNG HETPOU:

EnmBoAR u@IioTAPeEVOU KavovIouoU 'ETOG €NIBOANG
EniBoAn véou kavoviopou 'ETOG €niBOANG
Méaon O1apKela KUKAoOU {wnG >15 £

Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

'OAa Ta anaitoUpeva PeyEBN Ba ekTiuNBoUV PECW Twv MioTonoINTIKWV EvEpyEIakng
Anoddoong, Ta onoia npenel va €kdoBboUv nplv Kal PETA TNV ulonoinon Twv
napepBacewyv BeATIWONG TNG EvepyEIakng anodoong .
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II.III.V  Evepyelakn avaBadpion kTipiakoU KEAUPOUG
VEOOUNTWV KTIPiWV TOU OIKIaKOU TOMEQ

Ta veddunTta kTipla BewpoUvTdl UPNANC EVEPYEIAKNG anodoonc, EpOooov NAnpouv
€va uwnAoTepo eninedo andédoonc and O, TI NpoBAENETAl OTOV €0VIKO KAVOVIOUO
EVEPYEIAKNC anddoonc.

H akoAoubn e&iowon pnopei va xpnoigonoindei €iTe O£ POVOKATOIKIEC €iTE O
NOAUKATOIKIEG.

ESiocmwon

EvaAAakTikn 1:
TFES = A * (SHDg,; — SHDgsr) * EFgyy

EvaAAakTiknA 2:

TFES = A (SHDges — SHDgsy) *

Opioyoi

TFES: TeAikr €€olkovounon evepyelac [kWh/a]

A KAlgaTilopevn enmipaveia veddunTou KTipiou [M2]

SHDRes Eidikry {NTnon yia B€ppavon xwpwv KTipiou avagopdc [kWh/m2/a]

SHDgs Eidikn {nTnon via B€ppavon XWpwv EVEPYEIAKA anodoTiKoU KTipiou
[kWh/m2/a]

EFee SUVTEAEOTAC €EMEKTAONG TOU OUOTNHATOC BO€puavong vedduntou
KTIpiou

Nest Etrioloc Babuoc anodoong Tou CUCTAMATOG B€ppavong veodunTou
KTIpiou

Baon avagopdg

MéyioTn {ATnon yia B€ppavon Xwpwv n onoia emiTpéneral katd Ta opilOPeva oTov
€0vIkO Kavoviouo evepyelakng anodoong [kWh/m2/a].

O1 TIyEg yia TN IATnon Bfpuavong Xwpwv npenel va d1opdwBolV PE TIC OXETIKEG
BaBuonuépeg BEpuavonc.
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TIHEG:

Aldpkeia KUkAou {wn¢ JETpou o £Tn (NpokaBopiopévn)

KAlpaTifopevn enigpdveia vedodunTou KTipiou (eEsIBIKEUPEVN avd €pyo)

Eidikn {nTnon yia B€puavon Xwpwv KTIpiou ava@opdag (eEEIDIKEUNEVN ava £pyo)

Eidikf {NTnon yia Bépuavon Xwpwv evepyeiaka anodoTikoU KTipiou (e€sidikeupevn ava
£pY0)

SUVTEAEOTNC ENEKTACNG TOU CUOTHUATOC BEpPavong o veddunTo KTiplo (eEsIDIKEUPEVN
ava épyo)

ETAoloc BaBuoc anodoonc TOu OUCTAMATOG B&épuavong oe  veOOUNTO  KTiplo
(€€g1diIkeUpEVN ava £pyo)

KaBopiopog TIHWV unoAoyioHoU

O1 akOAoUBEG TINEG NpeENeEl va GUAAEXBOUV €iTE WG NPOKABOPICPEVEG TIHEG EITE WG
€EEIDIKEUPEVEG TIMEG avA €PYo ME OKoMO va npoodloploTei n  €Eolkovounon
EVEPYEIQG:

Aiapkeia kUkAou {wNG HETPOU:

KTiplako kEAUPOG >25 &1
KoupwpaTa 30 €Tn
Mnyn: Ynoupyikn Anoégaon A6/7094/B’/918/2011

'OAa Ta anaiToupeva peyedn Ba ekTiunBouv PEow Twv MioTonoIiNTIKWV Evepyeiakng
Anodoong, Ta onoia npensl va €kdoBouv npiv Kal PETA TNV uAonoinon Twv
napepBaocwv BeATiomong TNG evepyelakng anddoong.
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II.III.VI Evepyelakn avaBadpion KTipiakoU KEAUPOUG
avakaivi(OJEVWYV KTIPiwV TOU OIKIAKOU TOMEQ

H ouykekpigévn HEBODOG agopd TnVv evepyelakn avapaduion Tou KTipiakou
KEAUPOUG 0€ UPIOTAUEVA KTipla Tou olkiakoU TopEéa. Emonuaiverar 611 dev agopad
TNV avTikaTaoTaon Tou UPIOTAPEVOU OUOTHKATOC BEpPavaonc.

H akoAoubn e&iocwon pnopei va xpnoigonoinBei €iTe 0t POVOKATOIKIEC €iTE O
NOAUKATOIKIEC.

ESiocwon

EvaAAakTiknA 1:
TFES = A * ((SHDgey + HWD) * EFger — (SHDgss + HWD) * EFgsf)

EvaAAakTikn 2:

TFES = A+ (SHDRef+HWD _ SHDEff+HWD)
NREf ngff

Opioyoi

TFES: TeAikn €€oikovounon evepyelag [kWh/a]

A KAlgaTiZopevn emgaveia avakaivifopevou KTipiou [m2]

SHDges E1dikr) {NTnon yia B€ppavon Xwpwv KTipiou avagopdac [kWh/m2/a]

SHDg Eidikn {nTnon yia BEpuavon Xwpwv eVEPYEIAKA anodoTikoU KTipiou
[kWh/m2/a]

HWD E1dikA ZATnon via {eoTod vepd xprong [kWh/m?/a]

EErer SUVTEAEOTNAGC €MNEKTAONC TOU OUCTAHUATOG Ofppavong KTipiou
avagpopdg

EFes SUVTEAEOTAC €NEKTAONG TOU GCUCTHAMATOC O£puavong EeVeEPYEIAKdA
anodoTikoU KTipiou

NRef ETholoc Babudc anddoong Tou CUCTANATOC B€puavong KTipiou
avagopdc

NEfe ETrioloc BaBpoc anodoong Tou OUCTANATOG BEpUAvoNnG evepyeElakda

anodoTikoU KTipiou

Bdaon avapopdg

Eidikn {ATnon via B£puavon Xwpwv npiv TNV €&VeEPYelakn avafabuion Tou KTipiou
[kWh/m?/a].

O1 TIyEg yia Tn IATnon Bfpuavong Xwpwv npenel va dlopdwBolv HPE TIC OXETIKEG
BaBuonuépeg BEpuavaonc.
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TIHEG:

Aldpkeia KUkAou {wn¢ JETpou o £Tn (NpokaBopiopévn)

KAlpaTifopevn enmigpdvela avakaiviopuevou KTipiou (eEsiOIkeupévn ava €pyo)

Eidikn {nTnon yia B€puavon Xwpwv KTIpiou ava@opdg (eEEIDIKEUPEVN ava €pyo)

Eidikf {NTnon yia Bépuavon Xwpwv evepyeiaka anodoTikoU KTipiou (e€sidikeupevn ava
£pY0)

Eidikr) {NTnon via {eoTo vepd xpnong (eEeidikeupevn ava £pyo)

SUVTEAEOTNC €MEKTACNG TOU CUOTHMATOC B£ppavong KTipiou ava@opdc (eEsIdikeupevn
ava épyo)

SUVTEAECTNG EMEKTAONG TOU CUCTNUATOG B€puavong evepyeiakd anodoTikoU KTipiou
(€€g1diIkeUpPEVN ava £pyo)

ETnoiog Babpog anddoong Tou cUCTNHATOG BEPUAvVONG KTipiou avagopdc (EEIOIKEUNEVN
ava €pyo)

ETrioloc BaBuog anddoong Tou ouoThnUAToG BEpuavong evepyelakd anodoTikoU KTipiou
(€&g1dikeUpEVN ava €pyo)

KaBopiopog TIHWV unoAoyioHoU

O1 akOAOUBEG TIMEG NpeNEl va GUAAEXBOUV €iTE WG NPOKABOPICHEVEG TIUEG EITE WG
€EEIDIKEUPEVEG TIMEC avA €pYo ME OKoMO va npoodioploTei n  €Eolkovounon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

KTiplakd kEAUPOG >25 &1
KoupwuaTta 30 €Tn
Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

'OAa Ta anaiToupeva peyedn Ba ekTiunBouv PEow Twv MioTonoINTIkKWV Evepyelakng
Anodoong, Ta onoia npensl va €kdoBouv npiv Kal PETA TNV uAonoinon Twv
NnapepBAcewV BEATIWONG TNG EVEPYEIAKNG anodoongc.
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II.III.VII Evepyelakn avaBadpion KTipiakoU KEAUPOUG
VEOOUNTWV KTIPIiWV EKTOG TOU OIKIAKOU TOMEQ

Ta veddunTta KTipla BewpouvTal UPNANG EVEPYEIAKNG anodoong, EpOooov NAnpouv
€va uwnAoTepo eninedo andédoong and O, TI NpoBAENETAl OToVv €0VIKO KAVOVIOUO
EVEPYEIOKNG anodoonc. TeETola KTipla unnpeciwv nepIAauBavouv  ypaogeia,
€KNAIOEUTIKA KTipla, VOOOKOWEia, ynpokoueia, E&evodoxeia kal eoTiatopla, aOANTIKEG
€YKATAOTACEIG, KTipId unnpeciwv XovopikoU kal AlavikoU gunopiou kail aAAa €idn
KTIPiWV NOU KATAVAAWVOUV EVEPYEIQ.

ESiocmon

EvaAAakTikn 1:
TFES = A * (SHDg,; — SHDgsy) * EFgyy

EvaAAakTiknA 2:

TFES = A x (SHDgey — SHDg s ) *

Nerr

OpPICHOGC

TFES: TeAikr €€olkovounon evepyelac [kWh/a]

A KAlgaTi{opevn emi@aveia veddunTou KTipiou [M2]

SHDRes Eidikry {NTnon yia B€ppavon xwpwv KTipiou avagopdc [kWh/m2/a]

SHDgg Eidikry ¢nTnon yia B€puavon Xwpwv VeEPYEIAKA anodoTikoU KTipiou
[kWh/m2/a]

EFge SUVTEAEOTNC €MNEKTAONC TOU OUOTAMATOC Ofpuavong veodunTou
KTIpiou

Nest Etroloc Babuoc anodoong Tou CUCTAHATOG B€puavong veOdunTou
KTIpiou

Baon avagopdg

MeyioTn {ATnon yia Béppavon Xwpwv n ornoia €MITPENETAl KATA Ta opIfOJEVA OTOV
€0vIkO Kavoviouo evepyelakng anodoong [kWh/m2/a].

O1 TIyEG yia Tn IATnon B€puavong Xwpwv npenel va dlopdwBolv HPE TIC OXETIKEG
BaBuonuépeg BEpuavonc.
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TIHEG:

Aldpkeia KUkAou {wn¢ JETpou o £Tn (NpokaBopiopévn)

KAlpaTiopevn enigpdveia veodunTou KTipiou (eEs1BIkeupévn ava €pyo)

Eidikr {NTnon yia B€ppavon Xwpwyv KTipiou avapopdc (eEIdiKeuPeVn ava pyo)

Eidikf {NTnon yia Bépuavon Xwpwv evepyeiakd anodoTikoU KTipiou (gEsidikeupévn ava
£pY0)

JUVTEAEOTNC ENEKTAONG TOU OUCTAMATOG B€puavong veOdUNTOU KTIpiou (€EEIDIKEUMEVN
ava €pyo)

ETnolog PBaBudc anddoong Tou OUOTAMATOG BEppavong  VveOdUNTOU  KTIpiou
(€€g1dikeUpEVN ava £pyo)

KaBopiopog TIHWV unoAoyioHoU

O1 akOAOUBEG TINEC NpENEl va OGUAAEXOOUV €iTe WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEC avA €pyo ME OkKond va npoodioploTei n  €€olkovounon
EVEPYEIQG:

Aiapkeia kUkAou {wNG HETPOU:

KTiplakd kEAUPOG >25 &1
KoupwpaTa 30 €Tn
Mnyn: Ynoupyikn Anoégaon A6/7094/B’/918/2011

'OAa Ta anaiToupeva Peyedn Ba ekTiunBolv peEow Twv MioTonoiNTiIkwv Evepyelakng
Anodoong, Ta onoia npensl va €kdoBouv npiv Kal PETA TNV uAonoinon Twv
napepBaocwv BeATiwmong TNG evepyelakng anddoong.
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II.III.VIII Evepyelakn avaBadpion KTipiakoU KeEAUPOUG
UQIOCTAMEVWYV KTIPIiWV EKTOC TOU OIKIQKOU TOMEQ

H ouykekpigévn HEBODOG agopd TnVv evepyelakn avapaduion Tou KTipiakou
KEAUPOUG O€ UQPIOTANEVA KTipld TOU TOMED TWV unNnpeciwv. Enionuaiveral 611 dev
agopd TNV avTikataoTaon Tou UPIOTAPEVOU CUCTHHATOC BEpuavonc.
TETOIO KTipIa UNNPECIWV NEPIAAUBAVOUV YpaPEid, EKNAIDEUTIKA KTipla, VOOOKOUEIa,
ynpokopeia, E&evodoxeia kal eoTiaTopla, ABANTIKEG EYKATACTACEIG, KTipIa UNNPECIWV
XOVOPIKOU Kal AlavikoU eunopiou kai AAAa €idn KTipiwv Mou KatavaAwvouv
EVEPYEIQ.

ESiocmon

EvaAAakTiknA 1:
TFES = A * ((SHDgey + HWD) * EFger — (SHDgss + HWD) * EFgsf)

EvaAAakTikn 2:

TFES = A+ (SHDRef+HWD _ SHDEff+HWD)
NREf ngff

OpioHoi

TFES: TeAikn €€oikovounaon evépyeiag [kWh/a]

A KAipaTiZopevn enipaveia avakaivi{opevou Kripiou [m2]

SHDges E1dikr) {NTnon yia B€ppavon Xwpwv KTipiou avapopdac [kWh/m2/a]

SHDg Eidikn {nTnon yia BEpuavon Xwpwv eVEPYEIAKA anodoTikoU KTipiou
[kWh/m2/a]

HWD E13ikA ZATnon via {eoTod vepd xprong [kWh/m?/a]

EFger SUVTEAEOTAC EMEKTAONG TOU OUOTAMATOC O€ppavong KTipiou
avagpopdag

EFes SUVTEAEOTAC €MNEKTAONG TOU OUCTAMATOG O£puavong evepyeiakd
anodoTikoU KTIpiou

NRef Etrioloc Babuoc anddoonc TOUu OUCTANATOG B€ppavong KTipiou
avaeopdac

NEfe ETrioloc BaBpoc anodoong Tou OUCTANATOG BEpUAvoNnG evepyelakd

anodoTikoU KTIpiou

Bdaon avapopdg

Eidikn IATnon yia B£puavon Xwpwv npiv TNV eVepPyelakn avafabuion Tou KTipiou
[kWh/m?%/a].

O1 TIyEg yia Tn IATnon Bfpuavong Xwpwv npenel va dlopdwBolv HPE TIC OXETIKEG
BaBuonuépeg BEpuavaonc.
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TIHEG:

Aldpkeia KUkAou {wn¢ JETpou o £Tn (NpokaBopiopévn)

KAlpaTifopevn enmigpdvela avakaiviopuevou KTipiou (eEsiOIkeupévn ava €pyo)

Eidikn {nTnon yia B€puavon Xwpwv KTIpiou ava@opdg (eEEIDIKEUPEVN ava €pyo)

Eidikf {NTnon yia Bépuavon Xwpwv evepyeiaka anodoTikoU KTipiou (e€sidikeupevn ava
£pY0)

Eidikr) {NTnon via {eoTo vepd xpnong (e€eidikeupevn ava £pyo)

SUVTEAEOTNC €MEKTACNG TOU CUOTHMATOC B£ppavong KTipiou ava@opdc (eEsIdikeupevn
ava épyo)

SUVTEAECTNG EMEKTAONG TOU CUCTNUATOG B€puavong evepyeiakd anodoTikoU KTipiou
(€€g1diIkeUpPEVN ava £pyo)

ETnoiog Babuog anddoong Tou oUCTANATOG BEPUAvVONG KTipiou avapopdc (EEIOIKEUNEVN
ava €pyo)

ETrioloc BaBuog anddoong Tou ouoThnUAToG BEpuavong evepyelakd anodoTikoU KTipiou
(€&g1dikeUpEVN ava €pyo)

KaBopiopog TIHWV unoAoyioHoU

O1 akOAoUBEG TINEG NpeENel va GUAAEXBOUV €iTE WG NPOKABOPIOHEVEG TIUEG EITE WG
€EEIDIKEUPEVEG TIMEC avA €pYo ME OKoMO va npoodioploTei n  €Eolkovounon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

KTiplakd kEAUPOG >25 &1
KoupwuaTta 30 €Tn
Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

'OAa Ta anaiToupeva peyedn Ba ekTiunBouv PEow Twv MoTonoiNTiIkwV Evepyelakng
Anodoong, Ta onoia npensl va €kdoBouv npiv Kal PETA TNV uAonoinon Twv
NnapepBAcewV BEATIWONG TNG EVEPYEIAKNG anodoongc.

92 Country specific document with case by case calculation values



St
0 ‘o,
~ '4
o
- -
’ \
vy RS
Trpnnd

Na Tnv eQappoyn TNG OUYKEKPIMEVNG HeEBOOoU anaitolvral ol akOAoubeg
npolUnoBoeic:

ITI.III.IX KevTpikaG cuoTnuaTta Yuéng

Ol OUMNIEDTEC NPENEl va AEITOUPYoUV HE NAEKTPIKNA EVEPYEIQA.

Ta ocuotnuata Wuénc pe dwpedv napoxn WUENC kal HPE oOuOTHMATA
avakTnong BeppoTnTac dev cUPNepPIAaUBAvovTal.

H péBodog duvaTtal va e@ApuOCTEl €ITE yia TNV NEPINTWON €yKATAOTAONG VEOU
OUOTNMATOC EITE yla TNV avTIKATAOTACON UQICTAPEVOU ouoThMAToG. H péEBodOG
MMOpPEl va £PApPUOCTEI TOOO O KTipla TOU OIKIOKOU TOWEQ, 000 KAl O€ KTipid Tou
TPITOYEVH.

MNapakdaTtw, duo JIAPOPETIKEG £EICWOEIC uPioTavTdl. H npwTn papudleTal yia Tnv
nepinTwon kata Tnv onoia n €0k {NTNON YIA WUKTIKA EVEPYEIA MNAPAMEVEI
oTabepn kal €va evepyelaka anodoTiko ouoTnpa WuUEng eykabioTatal. H deUTepn
epappoleTal T600 yia TNV nepinTwon BeATiwong TnG €101IKAG ATNONG YIa WUKTIKN
EVEPYEIQ, 000 Kdl YId TNV NEPINTWON €yKATAOTAONG EVOC €VEPYEIAKA anodoTIKoU
ouoTNHaTog YUENG.
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ESiocwon

EvaAAakTtiki 1 (yia pn avakaivi{opeva Kripia):

TFES=(PC*hFL)*< 1 )*n

ESEERRes  ESEERgff

EvaAAakTiki 2 (yia avakaivilOpeva KTipia HeEi@vovTag Tn {ATNOoON Yid WUKTIKNA
EVEPYEIA):

TFES = A = (SCDRef * ESTRRef— SCDEff * ESTREff)

OpioHoi

TFES: TeAikn €€oikovounon evépyeiag [kWh/a]

Pc EykaTeoTnuévn WUKTIKN 10XUG TOU oUCGTANATOG WUENG [kKW]

he '‘Qpec NAAPOUC QOPTIOU OE OXECN HWE Tn HEYIOTN EYKATECOTNHEVN
WUKTIKN 10XUG [h]

ESEER* rer Eupwnaikdg Adyog enoxiakoUu Babuou evepyelakng anodoong Tou
OUOTNHATOC avapopdag YUENG HE oupnieon

ESEERg Eupwnaikdc AOyoc enoxiakoU Babuou evepyeiaknc anddoong Tou
anodoTIKOTEPOU CUOTHMATOC WUENG JE ouunieon

n ApIBUOGC  €YKATEOTNUEVWY  OUCTNUATWV  WUENG  OUYKEKPIYEVNG
WUKTIKNG 10XU0G

A Wuxopevn emeaveia danédou kTipiou [mM?]

SCDget E1d1kn {ATNON Y14 WYUKTIKA evépyela kTipiou avapopac [kWh/m?/a]

SCDgs Eidikry {NTNON YIia WUKTIKA €VEpyela evepyelakd amnodoTikoU KTipiou

[kWh/m?/a]
Baon avapopdg

Néa eykaraoraon Kal avrikaraoraon HETa 1o TEAOG Tou KUKAouU (NG TOou: N
TIUA Tou ESEER (gnoxiakog BaBuog evepyelaknc anodooncg) Tou anodoTikoU CUOTHUATOG
WUENC Pe oupnieon ouykpiveTal Pge Tnv TiuR ESEER evoc péoou cuothuaTtog WUENC e
oupnigon nou diaTiBsTal oTnV ayopd.

AvTikatdoTraon npiv 1o TEAoG Tou KUKAou {wnG: n Ty ESEER Tou anodoTikou
ouoTANaTog WUENC PE Cuunieon Ouykpiverar Pe Tnv Ty ESEER Tou u@IoTAGueEvoUu
OUOTANATOC WUENG WE oupnieon.

2TNV nepiNTwon kata Tnv onoia n €oikovounan unoAoyileTal pe Baon Tn WUXOMEVN
enipavela dangdou, TOTE n Pdon avagopdc npoodiopileTar and Tnv anodoon Tou
EYKATEOTNPEVOU OUOTAMATOG WUENG nplv TNV avtikardaoraon (OTnv nepintwon veEag
€£yKAaTaoTaong, €va Pgéco ocuoTnua WUuénc S1abEéoiyo oTnV ayopd PNOpPEi va XpnoiheUoel
w¢ Baon ava@opdac) Kabwg kal and anaiToUhevn WUEN Tou KTipiou avagopdac.

47 The European Seasonal Energy Efficiency Ratio (ESEER) is a weighed formula enabling to take
into account the variation of EER (Energy Efficiency Ratio) with the load rate and the variation of air
or water inlet condenser temperature.

Source: http://www.eurovent-
certification.com/en/Certification Programmes/Programme Descriptions.php?lg=en&rub=03&srub=01&select prog=LCP-
HP, 13 July 2015.
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TIHEG:

Aldpkeia KUkAou {wnG YETpou oc £Tn (NnpokaBopiouévn)

ESEER TIPEG (enoxIakog BaBuoOC evepyelakng anddoonc) yia To KeEvTPIKO oUuoTnua WUEng
(oUoTnua avapopdc Kal evepyeiaka anodoTiko ouoTnua) (npokabopiopevn)

ApIBUOC EYKATECTNHEVWV WUKTIKOV CUOTNHATWV OUYKEKPIMEVNG WUKTIKAG 10XU0G
(e€s1dIkeUPEVN ava £pyo)

Wuxopevn enipavela dangdou KTipiou (eESIDIKEUPEVN ava £pyo)

EidikA {ATNON YIO WUKTIKN €VEPYEIA KTIpiou avapopag (npokabopiopevn)

EidikA {ATNON VIO WUKTIKN EVEPYEIA EVEPYEIAKA anodoTIKoU KTipiou (npokabopiguevn)

KaBopioHoG TIHWV UnoAoyiGHOU

O1 akOAOUBEG TIMEG NpENEl va GUAAEXBoOUV €iTe WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEG avA €PYo ME OKono va npoodloploTei n  €Eolkovounon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

KevTpikd cuotnuarta wuéng 17 €Tn
Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

'OAa Ta anaiToupeva Peyedn Ba ekTiunBouv PEow Twv MioTonoIiNTiIkwWV Evepyeiakng
Anodoong, Ta onoia npensl va €kdoBouv npiv Kal PETA Tnv uAonoinon Twv
napepBaocwv BeATiwmong TNG evepyelakng anddoong.
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IT.III.X AveEapTnTa cUOTAMATA WUENG < 12 kW WUKTIKNA
1IoXUG

Na Tnv eQappoyn TNG OUYKEKPIMEVNG HeEBOOoU anaitolvral ol akOAOUuBeg
npoUnoBosic:

Ta ave€dpTnTa OUOTANATA WUENG mpEnel va ASITOUPYoUV HE NAEKTPIKN
EVEPYEIQ.

Ta ave€dpTnTa cuoTnuaTa YUEng npénel va ival otabepa.

H péBodog duvaTtal va PApOCTEl €iTE yia TNV NEPINTWON €yKATAoTAONG VEOU
ouOoTAMATOC WUENG €iTE yia TNV AVTIKATAOTACN UPICTAPEVOU CUCTANATOG WUENG. H
MEBOOOC MMopei va epapuooTei TOOO O KTipld TOU OIKIOKOU TOMEA, OCO Kal Of€
KTipla TOU TPITOYEVH.

Ta oTabepd KAIMATIOTIKA ME WUKTIKA 10XU HIKpOTEPN Twv 12 kW Ba npenel va
KaTaTtacoovTal cUhewva e Tov Kavoviopo 626/2011. O Kavoviopog opilel 0TI ol
S1aIPOULEVEC CUOKEUEC Ba NpEnel va KaTaTtdooovTal cUNpwva Pe TNV TiuR SEER®,
EVW Ta KAIMATIOTIKA €vOC Kal duo agpaywywv Ba katatdaooovTtal cUPPwva HE TNV
Tiun EER*. O1 Tipég auTéc pnopouv va BpeBolv oTnv Eupwnaiki orjpavon yia Tnv
evepyeiakn anddoon.

MNapakaTtw, duo OIaPOPETIKEG eEICWOEIC uPioTavTal. H npwTn epapuodleTal yia Tnv
nepinTwon katd Tnv onoia n €idikn {NTNON YIa WUKTIKN EVEPYEIA NAPAMEVEI
oTabepn Kkal €va evepyelaka anodoTiko cuoTnpa WUEng eykabBioTatal. H deUTepn
€QPapuOleTal TOGO Yia TNV NePINTwon BeATIWONG TNG €1I81IKAG {ATNONG YIA WUKTIKN
EVEPYEIQ, 00O KAl YIa TNV MNEPINTWON €yKATAOTAONG EVOG €VEPYEIAKA AnodoTIKOU
ouoTNHUAaTog YUENG.

*® Enoxiakog Baduog evepyeiakng anddoong (SEER) gival o GUVOAIKOG BaBuodg eVEPYEIAKAG anddoong
NG Jovadag, avTiNnpooWNEUTIKOG yia OAN TNV nepiodo YUENG, o onoiog unoAoyileTal wg AOyog Tng
€TNO1AC anaIToUPeEVNG WUENG avapopdc Npog TNV €TN0IA KATAVAAWON NAEKTPIKNG EVEPYEIAG yia WUEN.

Mnyn: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R0626&from=EN, Mapdptnua L.
Anwn: 1n IouAiou 2015.

* BaBuog evepyelakng anddoong (EER) onuaivel To SNAWUEVO WUKTIKO popTio (10XUG) [KW]
diaipoUpevo Pe TNV 10XU €10600uU yia WUEn [kW] piag povadag éTav napexeTal Yugn o€ KAVOVIKEG
OUVONKEG.

Mnyn: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R0626&from=EN, MapapTtnual. Afwn:
1n IouAiou 2015.
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ESiocwon

EvaAAakTtiki 1 (yia pn avakaivi{opeva Kripia):

TFES = (P, * hypy) * (4—;) *n

SEERRef SEEREff

TFES = (P¢ * hg,) * (m Wm) o

EvaAAakTikl 2 (yia avakaivi{Opeva KTipia HeimvovTag Tn {ATNOoN yia WUKTIKA
EVEPYEIA):

1
TFES = A * (SCDgyy * ——— — SCDgpp % ————
* (SCDres * gppR— 51 * SEER)

1
TFES = A  (SCDgey * = — SCDygyy * ——o—
* CDrer * FER, 511 * EERyy,)

OpioHoi

TFES: TeAikr €€oikovounon evepyelag [kWh/a]

Pc EykaTeoTnuévn WUKTIKN 10XUG TOU CUOTANATOC WUENG [kW]

he '‘Qpec NMANPOUG (POPTIOU O OXECN ME TN MEYIOTN EYKATECTNHEVN
WUKTIKN 1oxUc [h]

SEERRges Enoxiakog BaBuog evepyelakng anodoong Tou CUCTANATOC ava@opdag

SEERg Enoxiakdog BaBudc  evepyelakng anddoong ToU  EVEPYEIAKA
anodoTIKOTEPOU CUOTAUATOC

EERRes Babuog evepyeiakng anddoong Tou ouoTAHATOC avagpopdag

EERg BaBuodc evepyelaknc anodoonG TOU EVEPYEIAKA aModOTIKOTEPOU
ouUOTNUATOC

n ApIBUOG eyKATEOTNHEVWY AVEEAPTNTWYV CUOTNHATWY YUENG < 12 kW

A Wuxopevn enipaveia danédou KTipiou [M2]

SCDges Eidikr) {NTNoN yia WUKTIKA evépyeia KTipiou avagopac [kWh/m2/a]

SCDgi Eidikfy ¢NTNON YIia WUKTIKA €VEPYEIA evepyelakd anodoTikoU KTipiou
[kWh/m2/a]

Baon avapopdg

Néa eykaraoTaon Kal avrikataotaon HETA To TEAOG ToOUu KUKAoOU {wAG Tou: N TIUN
Tou (EnoxiakoU) BaBuol evepyeiaknc anddoong (S)EER Tou anodoTikdTEpOU
KAIJATIOTIKOU OUOTAMPATOG OUYKpiveETal WE Tnv TIWN Tou (Enoxiakou) BaBuou
evepyelakng anodoong (S)EER evog péoou KAIMATIOTIKOU OUOTRAMATOG nou diaTifeTal
oTnv ayopd.

AvTikaTtdoTaon npiv To TEAOG Tou KUkAou wnG: n Tiun Tou (EnoyxiakoU) BaBuou
evepyelakng anodoong (S)EER Tou anodoTiKOTEPOU  KAIMATIOTIKOU  CUCTAMATOG
ouykpiveTal pe Tnv TiPf Tou (EnoyxiakoU) BaBuou evepyeiakng anodoong (S)EER Tou
UQIOTAPEVOU KAINATIOTIKOU OUGTNHATOG.

>TNV nepinTwon Kata Tnv onoia n e€oikovounon unoAoyileTal e BAcn Tn WUXOMEVN
empaveia dangdou, TOTE n Pacn avaeopdac npoodiopileTal anoé Tnv anddoon Tou
EYKATEOTNMEVOU OUOTAMATOG WUENG mpiv TNV avtikataoracon (oTnv nepinTwon Veag
gykardoraong, £va JEco ouoTnua WUENC d1aBEaiyo oTnV ayopd WMNopei va Xpnoinelael
w¢ Baon ava@opdac) Kabwg kal ano analTouhevn YUEN Tou KTIpiou ava@opdac.
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TIHEG:

Alapkeia KUkAou {wnG YETpou oc £Tn (npokaBopiouévn)

ESEER TINEG YIa Ta aveEdpTnTa cuoThuaTa WYUEng (ouoTnua avagopdac Kal EVEPYEIAKA
anodoTikd cuoTtnua) (NnpokaBopiouevn)

EER TIYEC yia Ta ave&apTnTa ouoTAUATa WUENG (ouoTnua ava@opdc Kal eVEPYEIAKA
anodoTikd cuoTnua) (Npokabopiouevn)

ApIBUOC EYKATECTNHEVWV WUKTIKOV CUOTNHATWV OUYKEKPIMEVNG WUKTIKAG 10XU0G
(e€s1dIkeUPEVN ava £pyo)

Wuxopevn enipaveia dangdou KTipiou (eESIDIKEUPEVN ava £pyo)

Eidikn {NTNON yia WUKTIKA evEpyEla KTIpiou avagopdac (npokabopiopevn)

Eidikn {NTNoN yia WUKTIKM evépyela evepyelaka anodoTikoU KTipiou (NnpokaBopiouevn)

KaBopiopog TIHWV unoAoyioHoU

O1 akOAOUBEG TINEC NpENEl va OGUAAEXOOUV €iTe WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEC avA €pyo ME OKoOMO va MpocodlopIoTEi

EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

AveEdpTnTa cuoThuaTa YUeng 10 €Tn
Mnyn: Ynoupyikn Anogaocn A6/7094/B’/918/2011
Napaperpog Tipn Nnyn
2 ' '
SCDgef = SCDggs [kKWh/m“] Enouevoc nivakag Cost-optimal study
ESEERRes 4.6 2016
ESEERgs npayuartika dedopéva ouoTnUaTwy
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TOnog kTipiou KAipaTikn {avn 'ETOG KATAOKEUNG SCDgef =
SCDes
A npiv 1980 103
A HETAEU 1980-2010 46
A pera 2010 40
B npiv 1980 133
B peTagu 1980-2010 55
MovokaToikia B pera 2010 51
r npiv 1980 52
r peTa&y 1980-2010 30
r HeTa 2010 29
A npiv 1980 43
A peTagu 1980-2010 27
A HeTa 2010 22
A npiv 1980 48
A peTagu 1980-2010 28
A HeTa 2010 30
B npiv 1980 61
B peTagu 1980-2010 37
MoAukartoikia B petd 2010 36
r npiv 1980 32
r peTagu 1980-2010 20
r |J£T('] 2010 20
A npiv 1980 26
A peTagy 1980-2010 15
A |J€T('J 2010 17
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II.III.XI EykataoTaon KukAo@opnTwVv uwnAng anodoong

ra Tn OUYKeKpPIPEVN HEBODO, N eykaTaAoTaon vog KUKAOPOPNTA UWNARG anodoong
OUYKPIVETAI JE Evav JETO KUKAOPOPNTH, 0 onoiog €ival d1aBEaiyog oTnv ayopd.

ESiocwon

TFES = n* (PRef* fa=Peff*ta *f“”)
1000

YnoAoyIopog npo®iA 1oxU0G:

frpr = to100% * Quoow T Lo7s% * Q7506 + tosons * Cson + tozsw * Q2s%

Opioyoi

TFES: TeAikr €€oikovounon evepyelag [kWh/a]

n ApIBUOG EYKATESTNHEVWV KUKAOQOPNTWV

Pret HAekTpIKN 10XUGC €vOc MECOU KUKAogopnTn nou eival d1ab&oiyog
oTnv ayopd [W]

Pest HAekTpIKN 10XUG evdG KukAo@opnTn uwnAnRg anodoong [W]

ta MEoec wpeg AsIToupyiag KUKAopopnTn o€ €Tnala Baon [h/a]

fLpr ZUVTEAEOTAG NPOPIA 10XU0G

Q Anddoon KuKAopopnTn

tq SXETIKOG XPOVOC AEIToupyiag gpopTiou

Baon avagopdg

MEon NAEKTPIKN 10XUG HEGOU KUKAOQ@OPNTA nou eival diaBEaigog oTnv ayopd

TIpEG:

Alapkela KUKAoU {wnG METPoOU o< £Tn (NpokaBopiopévn)

ApIBUOG eyKATECTNHEVWYV KUKAOQopNTWV (eEsIdIkeUPEVN ava €pyo)
HAekTpPIKN 10XUG evOC HETOU KUKAOQOpNTH (NpokaBoplopévn)

HAekTpIKN 10XUG evOC KUKAOQOPpNTH uwnAng anodoaong (npokabopliouevn)
Méoeg wpeG AIToupyiag KUKAoQopnTN og €Tnoia Bacn (npokaBopiouevn)
Anodoaon kukAogopnTtn (NpokabopioueEvn)

SXETIKOC XpOvoc d1apKelag popTiou (Npokadopiouevn)
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II.III.XII AvTikaTtaoTaon UPICTAPEVOU KUKAOQOPNTN

ra Tn OUYKEKpPIPEVN HEBODO, N eykaTaoTaon vog KUKAOPOPNTA UWNARG anodoong
OUYKPIVETAI JE EvaV JETO KUKAOPOPNTN, O OMoiog €ival EYKATECTNUEVOC O€ KTiplo.

ESiocwon

TFES = n * (PREf “ta=Pefrrta *f“”)
1000

YnoAoyIopog npo®iA 1oxU0G:

frpr = to100% * Quoow T Lo7s% * Q7506 + tosons * Cson + tozsw * Q2s%

Opioyoi

TFES: TeAikr €€oikovounon evepyelag [kWh/a]

n ApIBUOG EYKATESTNHEVWV KUKAOQOPNTWV

Pret HAeKTpIKN 10XUC €VOG EYKATAOTNHEVOU KUKAOQOPNTH XAWNARG
anddoong (oloTtnua avagopdc) [W]

Pest HAekTpIKN 10XUG evdG KukAo@opnTn uwnAnRg anodoong [W]

ta MEoec wpeg AsIToupyiag KukKAopopnTn o€ €Thola Baon [h/a]

fLpr ZUVTEAEOTAG NPOPIA 10XU0G

Q Anddoon KuKAopopnTn

tq SXETIKOG XPOVOC AEIToupyiag gpopTiou

Baon avagopdg

MEon NAEKTPIKN 10XUG EYKATECTNPEVOU KUKAOpOPNTH (cUCTNNa ava@opdac)

TipEg:

Alapkela KUKAou {wnG NETPOU o< £Tn (NpokaBopiopévn)

ApIOOC eyKATESTNHEVWV KUKAOQOPNTWY (€EEIDIKEUMEVN ava €pyo)
HAekTpIKN 10XUG evOC KUKAOQOPNTH XaunAng anodoong (npokabopiouevn)
HAekTpIKN 10XUG evOC KUKAOQOPpNTH uwnAng anodoaong (Nnpokabopliouevn)
MEoec WpPeC AIToupyiag KUKAoQopnTN oc €Tnoia Baon (npokaBopiopevn)
Anodoaon kukAogopnTtn (NpokabopioueEvn)

SXETIKOC XpOvoc d1apKelac popTiou (Npokadopiouevn)
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KaBopioHOG TIHWV UNOAOYICHOU

O1 akOAOUBEC TIMEG NpEnel va GUAAEXBOUV €iTE WG NPoKABOPIOPEVEG TIHEG EITE WG
€ECIDIKEUPEVEC TIMEC avA €pyo ME OKono va npoodioplioTei n €€olkovounaon
EVEPYEIQC:

Aiapkeia KUKAou {WNG HETPOU:

KukAogpopnTng: 10 €Tn
Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

Mapauerpog TiUA nnvyn
Pref [W] 75 topten 2011°°
10 (100% load)
9 (75% load)

Perr [W] 8 (50% load) topten 2011
7 (25% load)
t, [h/a] 3,648 TOTEE 2010°*

O unoAoylouog Tou npo@iA 1o0xU0¢ NpayuaTonolsiTal:

ZXETIKOG
Anodoon XPOvoG
KukAopopnTn diapkeiag
[Q71 @opriou [to]
25% - 100%
% %
100 6
75 15
50 35
25 44

>0 topten, 2011. Circulation pumps: recommendations.

>ITOTEE, 2010. National specifications for the calculation of the energy performance of buildings
and the issue of the Energy Performance Certificate.
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II.III.XIII Evepyelakoi EAEYXOI O TEXVIKEC OIEPYATIEC

Topeic: Ynnpeoiwv kal Blopnxaviag

Evepyeiakoi €Aeyxol yia enixeipnoeic: H Odnyia yia Tnv Evepyesiakn Anodoon,
apbpo 1(25) opilel TovV €VEPYEIAKO EAEYXO WG «.....N ouoTnuatikn diadikacia We
okond TNV anokTnon €napkouc yvwong Tou  UQPIOTAMEVOU  OUVOAOU
XAPAKTNPIOTIKWV EVEPYEIAKNG KATAVAAWONG €VOG KTIPIOU 1 HIAG opadag KTipiwy,
MIag Biodnxavikng n ePnopikng OpacTnpioTNTAag N eykatadoraong, kKabwg kal
IBIWTIKWV 1 dNUOCIWV UNNPETIOV, KWE TNV onoia evronifovTtal kai npoodiopiovTal
NOCOTIKA Ol OIKOVOMIKWG anodoTIKEG duvVaTOTNTEG €E0IKOVONNONG EVEPYEIAG, KAl ME
TNV onoia cuvTaocoeTal EKOEQN ANOTEAECHATWV .

ZUPQwva Je To apBbpo 8(2) Tng Odnyiag yia Tnv Evepyeiakn Anddoon « Ta kpdTn
MEAN kaTapTifouv npoypdupaTa nou Ba evBappUvouv TIC MIKPEC KAl HEOCAIEC
ENIXEIPAOEIC va unoBAAAovTal 0 evePYEIAKOUC €AEYXOUG Kal, OUVAKOAOUOwWG, va
UAonoloUV TIC CUOTACEIC TWV EAEYXWV AUTWV>». ANO TNV AAAN NAEUpd, ENIXEIPAOEIC
Nou anaoXoAoUv nepioooTepouc and 250 epyalopevouc €ival UNOXPEWHEVEC va
die€ayouv evepyelako eAeyxo (apBpo 8(4)) n evaAlakTikd, va dnuioupynoouv €va
ouoTnua evepyelakng f nepiBaAAlovTikng diaxeipiong, und Tov 0po OTI TO €V AOYW
ouoTnua diaxeipiong nepIAauBavel evepyeiako Eleyxo (apbpo 8(6)).

O unoAoyIopOG TNG €E0IKOVONNONG EVEPYEIAG MOU MPOKUNTElI ANO TNV €@Appoyn
TWV METPWV EVEPYEIAKNG anodoTIKOTNTAG OE €NIXEIPNOEIS Ba avagepeTal oTn
OUYKEKPIMEVN HEBODO. To METPO aAMNOCKONE oTNV au&non TnG EVEPYEIAKNG
anodoong Twv TexVIKWV O1adikaolwv napexovrag akpifry  dedopeva  TNG
KaTavaAwong evepyeiag ava Pgovada napaywyng, Apiv TNV eQApPoyn TwV HETPWV
EVEPYEIOKNG anodoTIkOTNTAG, Kal unoAoyilel TNV €&VEPYEIOKN KaTavaAwon TNG
EKOUYXPOVIOPEVNC/avTikaTeoTNHEVOU Blopnxavikng diadikaoiag/eEonAiopou.
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ESiocwon

E E
TFES = ( before _ after ) " Pafter
Pbefore Pafter

Opioyoi

TFES TeAikn €€oikovounon evepyelag [kWh/a]

Epefore TeAikn) kaTavaAwon evépyeiag npiv. TNV UAOMOINON TWV HETPWV
BeATiwong TnG evepyeiakng andédoong [kWh/a]

Eafter TeAlkn kaTavaAwon evépyeiag PETA TNV UAonoinon TwV HETPWV
BeATiwong TnG evepyelakng anddoong [kWh/a]

Poefore 'OYyKOC napaywyng npoioviwyv npiv Tnv UuAonoinon Twv MHETPWV
BeATiwONG TNG EveEPYEIAKNG anddoong

Pafter 'OYyKOGC napaywyng npoidvrTwv HETA TNV uAonoinon TwV HETPWV

BeATiwONG TNG evepyelakng anddoaong

Bdaon avagopdg

TeAIK KATavaAwon evEPYEIAC yia TV Napaywyn diag yovadag npoioviwy

TipEG

Aldpkeia KUkAou {wnG PETpoU o< £Tn (NpokaBopiouévn)

TeAIkR KaTavaAwaon evEpPyelag Npiv TNV UAOMOINCN TWV HETPWV BEATIWONG TNG
evepyelaknc anodoong (eEsidiIkeupévn avd £pyo)

TeAIKN) KATAVAAWGN EVEPYEIAC UETA TNV UAONOINON TwV PETPWV BEATIWONG TNG
evepyelakng anodoaong (eEeIdIKeEUUEVN ava £pyo)

'OYyKOG napaywync npoiovTwv npiv. TNV uAomnoinon Twv HETpwV BeATioong TNG
evepyelakng anodoaong (eEeIdIKeUPEVN ava £pyo)

'OYKOG Napaywyng npoiovTwyv PETA TNV uAonoinon Twv YETpwV BeEATI®ONG TNG
evepyelakng anodoaonc (eEeIdIKeUUEVN ava £pyo)

KaBopiopog TIH®WV unoAoyioHoU

O1 €EOIKOVOUNOEIG €VEPYEIQG MOU NpoEpXovTal and BeATiwWON TNG EVEPYEIAKNG
anddoong o€ TEXVIKEG Olepyacieg duvaTtal va UnoAoyloToUV HECW €EEEIDIKEUMEVWV
TIHWV ava €pyw, OIOTI Ol AnaITOUPEVEG NAPAMETPOI €ival TOOO YEVIKOI WOTE va
npoadiopioToUV NPOKABOPIOUEVEC TIHEG.
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II.III.XIV Eicaywyn ouoTnuatwyv evepyelakng diaxeipiong

H eEoikovOpnon evépyeldg nou MpokUNTeEl and TNV  €l0aywyn  &vog
MNXavoypagpnuUevVou CUCTAMATOC Olaxeipiong €vEPYEIAG, and TNV &€loaywyn Tou
npotunou ISO 50001 ;1 GAAwvV npoTUNwWV cuoTnUATwyv dlaxeipionc, unoAoyileTal
ME Bdon TNV €TNola TEAIKN KATAVAAWON €VvEPYEIAG (EEXWPIOTA YIA NAEKTPIOWO Kal
O&puavaon) npiv TNV €l0aywyr Tou GUOTHKATOG EVEPYEIAKNG diaxeipiong.

H eEoikovounon Tng TeAIKAG evepyelag unoAoyileTal oUPQwva HE TNV KATwOI
eEiowon. Kata tnv epappoyn Tou TUNou, 181aitepn npocoxn 6a npénel va dobei oTa
akoAouba:

H peBodog pnopei va enikevTpwOEl O OUYKEKPIPEVEG XPNOEIC Kal Ol KaT’
avaykn yia Tn GUVvOoAIKN TEAIKN KATAvaAwaon €VEPYEIAG TNG ENIXEipnong, €101Ka
O0Tav To oUOTNMA EVEPYEIAKNG Olaxeipiong oTOXEUEl JOVO OE OUYKEKPIMEVEG
xpnoeig (n.x. QWTIONO, WUEN). e TETOIOU €idOUC MNEPINTWOEIG, N GUVOAIKN
TEAIKN KATavAAwon evepyelag 6a avageperal oTnv  KATtavaAwon Tng
OUYKEKPIMEVNG XPNONG Kal Hovo o€ auTn. To idlo 1IoxUEl Kal oTnV MNeEPINTWon
nou n dlaxeipion evépyelag €oTiAlel JOVO OE OUYKEKPIPMEVOUG EVEPYEIAKOUG
Popeic (N.X. PUOIKO AEpIo).

EminAéov napdyovrteg nou evOEXOMEVWG Vva ENNPeAcouv TNV  TEAIKN
KATavaAwon evepyeElag TNG enixeipnong 6a npensl va An@Oouv unoyn npiv
and Tnv TeAIKN anoTUunNwon TWV ANOTEAECUATWV Yid TnVv €Eolkovounaon
EVEPYEIAG ano kdanolio METPO (Mn.x. aAAayEég oTnv napaywyn, Oepuaivopevn
emeaveia danedou).

Id1aiTepn npoooxny 6a npenel va doBei €101 WOTE va ano@euxBei n OINAN
KATauETPNON OTNV MEPINTWON €QAPHUOYNAG TOU OCUOTAMATOG EVEPYEIAKNG
dlaxeipiong To onoio Ynopei va odnynosl otn ANWn €nevOUTIKWV HETPpWV (M.X.
EKOUYXPOVIONOG TOU CUOTANATOC PWTIOPOU HWE TNV €10AYWYN €VOC EVEPYEIQKA
anodoTIkoU OUCGTANATOG). € WIa TETOIA NEPINTWON, N €E0IKOVOUNON EVEPYEIAG
Ba {nTnbei/afiwBei yia Tnv e@apuoyn evog kKal POvo HETpou  (n.X.
avTikataoTtaon AaunTnpwyv QWTIOUOU PE EVEPYEIAKA anodoTIKOUG).

To ouoTnua evepyelakng dlaxeipiong Ba npenel va e@appoleral ano
EVEPYEIQKOUC OIaXEIPIOTEG MNou nAnpoUv Ta anapaitnTa npooovtad n
NapOPoIoUG EUNEIPOYVWOVEG.
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ESiocwon

TFESZ FECEL*SEL+FECH*SH

Opioyoi

TFES TeAikn €€oikovounon evepyelag [kWh/a]

FECg, TeAhikn) kaTavaAwon evepyelac nAekTpiogyou [kWh/a]l oe pia
€NIXEipnon To TEAEUTAIO €TOC MpPIV TNV €10aywyn TOU CUOTAHATOG
gvepyelaknc dlaxeipionc

SeL JUVTEAEOTAC €EoikovOpnong nNAEKTPIKAG €veépyslag and Tnv
£10aywYyrn TOU OUCTNHATOG EVEPYEIAKNC dIAaXEipIoNnC

FECy TeAlkn kaTavaAwon evépyeiac yia Oéppavon [kWh/a]l oe uia

€NIXeipnon To TEAEUTAIO £TOC MpPIV TNV €10aywyrn TOU OUCTAMATOG
gvepyelaknc diaxeipiong

Sk SUVTEAEOTNC €Eolkovounong O€ppavong and Tnv €locaywyn Tou
gUOTNUATOC EVEPYEIAKNC dIAXEIpIoNC

Baon avagopdg

KaTtavaAwon evépyeiac npiv TNV €10aywyr Tou CUCTHKATOC EVEPYEIAKNG dlaxeipionc.
H TeAikn kaTavaAwon evepyelag 6a npénel va d1opBwOei Pe TN OXETIKEC BAOUONUEPEG
B€puavoncg/wuénc. EmnpooBeTa, Ta dedopéva Ba pnopouv va avaxbolv NePICCOTEPO
av auTto kpiBei anapaitnTo (n.X. av n Bgppaivopevn enipaveia danédou avayerai).

TipEg:

Aldpkeia KUkAou {wnG PETpou o< £Tn (NpokaBopiouévn)

TeAIKr] KATavaAwon evépyelag nNAEKTpIoPoU npIiv TNV €10aywyr TOU OUCTAHUATOG
evepyelaknc diaxeipiong (eEsidikeupévn ava £pyo)

SUVTEAEDTNG €E0IKOVOUNONG NAEKTPIKAG EVEPYEIAQC ANO TNV £10AYWYN TOU CUOTHUATOG
evepyelaknc diaxeipiong (eEsidikeupévn ava £pyo)

TeAIKr) KaTavaAwon evépyeiag yia O€ppavaon npiv TV €10aywyrn ToUu CUCTRAUATOG
evepyelaknc diaxeipiong (eEsidikeupévn ava £pyo)

SUVTEAEOTNC €folkovounong O€ppavong and TNV €l0aywyn TOU OUCTRAUATOG
evepyelaknc diaxeipiong (eEsidikeupévn ava £pyo)
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O1 akOAOUBEC TIMEG NpEnel va GUAAEXBOUV €iTE WG NPoKABOPIOPEVEG TIMEG EITE WG
€EEIDIKEUPEVEC TIMEC ava €pyo Me okond va npoodioploTei n  €€oikovounon
EVEPYEIQC:

KaBopiopoG TIHWV unoAoyioHoU

Aiapkeia KUKAou {WNG HETPOU:

Elocaywyn ouoTAPAToG EVEPYEIAKNG
dlaxeipiong
Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

5 €Tn

O1 TINEC yia Ta anaiToUpheva Peyedn 6a npoadlopioToUV MNPIV KAl JETA TNV €l0aywyn
TOU OUCTANATOG EVEPYEIAKNG dlaxeipionc.
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II.III.XV O©O&epuopOVWON CWANVWOEWY CUCTANATOC

Oeppavaong

H ouykekpigyévn HEBOOOC avagepeTal oTn OEPUOPOVWON TWV CWANVWOEWYV TOU
OUOTNHATOC BEPUAvVONG OE KTipId TOU OIKIAKOU KAl TOU TPITOYEVH TOMEQ.

E€iowon
n 1 1 1
TFES=Z AxSHD * *( - )
1 Npoiter Nini Nnew
OpIioHOI
TFES TeAikn €€oikovounaon evépyeiag [kWh/a]
A KAlpaTi{opevn enipdaveia avakaivi{OPevou KTipiou [m2]
SHD Eidikn ZATnon yia Bépupavon Xwpwv avakaivi(Ogevou KTipiou
[kWh/m2/a]
Nboiler BaBuoc andédoonc napaywyng BepuoTnTag
Nini BaBuoc anodoong diavoung BepudTnTag npiv TNV uAonoinon
TNG napepBaong
Nnew BaBuoc anodoong diavoung BepuoTNTAG WETA TNV uAonoinon
TNG NapepBaong
n Ap1BuOC avakaivi{OHEVWV KTIPiwV
Bdaon avagopdg
TeAIKN KATavaAwaon evEPYEIAg Nplv Tnv uAonoinon Tng nap€uBaonc.
H TeAhikfi katavaAwon evépyelag Oa npénel va OlopBwbei HPE TN OXETIKEC
Badbuonuépec BEpuavaong.

TipEg:

Alapkela KUKAouU {wnG METPoU o< £Tn (NpokaBopiopévn)

Eidikr nTnon yia B€puavon Xwpwv avakaivi{ohevou KTipiou (npokaBopiopevn)
KAlgaTi{opevn em@dveia avakaivi{opevou KTipiou (€E€10IKEUNEVN ava £pyo)

Babuocg anddoong napaywyng 8epudTnTag (Npokabopiouevn)

BaBuodc anddoong diavoung BeppoTtnTac (npokabopiopévn)

Babudc anodoong eknounng OegpudTnTag npiv. TNV uAonoinon Tng napéupaocng
(npokaBopiopévn)

BaBbudéc anddoong eknopnng OepudTnTag META TNV uAonoinon TnG napEuBaocng
(npokaBopiopévn)
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KaBopioHOG TIHWV UnoAoyIiGHOU

O1 akOAOUBEG TIMEC NpENEl va GUAAEXOoOUV €iTe WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEC ava €pyo MeE oOkond va npoodioploTei n  €Eoikovounon
EVEPYEIQG:

Alapkeia kUkAou NG HETPOU:

OEPUOUOVWON CWANVWOEWY GUOTHHATOC

BEppavong 20 &mn
Mnyn: Ynoupyikn Anogaon A6/7094/B/918/2011
Mapauerpog TiUA nnvyn

Mivakag MeBddou IL.ITI.XXV
AvVTIKATAOTAON UPICTANEVOU

2
SHD [kWh/m’] AEBNTA PE VEO AEBNTA UWNANG

EVEPYEIAKNC anodoong Cost-optimal study
Nboter 77% 2016
Nin 0.86
Nnew 0.95
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II.III.XVI EykaTtaoTtaon OeppootaTikwVv BaABidwv oTa
OeppavTika cwpaTa

H ouykekpigévn HEBODOC agopd Tnv eykaTaotacn BepuooTdTiKwV BaABidwv oTa
BepuavTikd cWPATA O€ KTipIa TOU OIKIAKOU KAl TOU TPITOYEVH TOWEQ.

Mpenel va avapepBei OTI N CUYKEKPIPEVN HEBODOOC avaPopika PE TNV €yKATACTAON
BepuooTaTiIKWV BaABidwv oTa BeppavTikG cwpaTta Pnopei va xpnoipgonoindei yia
TOV npoadIopioPo TNCG €EOIKOVOUNONG EVEPYEIAG anod NAPEUPACEIC OTO OUVOAIKO
cuoTnua B¢ppavong (napaywyn, dlavourn Kal eknopnn BeppotnTag) n o€
MEMOVWMEVA TUAMA Tou (napaywyn n diavoun n eknounn BeppoTnTac).

ESiocwon
1
TFES = A SHD » —————» (= — 1)
Npoiter * Nais Mini Mnew

OpioHoi

TFES: TeAikn €€oikovounaon evépyeiag [kWh/a]

SHD KAlpaTi¢opevn enipdavela avakaivi{OPevou KTipiou [m2]

A Eidikn ZATnon vyia Bfpuavaon Xwpwv avakaivi{OPJeEVoU  KTIpiou
[kWh/m2/a]

Nboiler BaBuog anddoong napaywyrg Beppdtntag

Ndis Babuoc anddoong diavoung BepuoTnTag

Nini BaBuoc anodoong eknopnng OepudTnTag npiv Tnv uAonoinon TNng
nap€upaonc

Nnew BaBuoc anodoong eknopnng BgpuoTNTAc WETA TNV uAonoinon TNng
nap€upaaonc

Baon avapopdg

H BeATimon Tng evepyeiakng anddoong eKTIUATAI  OUYKPIVOVTAG TNV  EKMOMMN
BepPOTNTAC HE KAl XWPIC TN Xpnoiyonoinon BgpuooTaTikwV BaABidwv.

H TeAikn katavalwon evépyeiac Oa npenel va d1opbwOei Ye Tn OXETIKEC BAONONUEPEG
Beppavonc.

TipEG:

Aldpkela KUKAoU {wnG METPOU Ot €Tn (Npokabopiopévn)

Eidikr nTnon yia B€puavon Xwpwv avakaivi{ohevou KTipiou (npokaBopiopevn)
KAlgaTi{opevn em@davela avakaivi{opevou KTipiou (€E€1IBIKEUNEVN ava £pyo)

Babuocg anddoong napaywyng 8epudTnTag (Npokabopiouevn)

BaBuodc anddoong diavoung BeppoTtnTac (npokabopiopévn)

BaBudc anodoong eknounfg OepuoTnTag npiv Tnv uAonoinon Tng napéupaong
(npokaBopiopévn)

BaBuodc anddoong eknopnng OepudTnTAg METG TNV UAomoinon TnGg napEpBaong
(npokaBopiopevn)
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O1 akOAOUBEC TIMEG NpEnel va GUAAEXBOUV €iTE WG NPoKABOPIOPEVEG TIMEG EITE WG
€ECIDIKEUPEVEC TIMEC avA €pyo ME OKonO va npoodioplioTei n €Eolkovounon
EVEPYEIQC:

KaBopiopoG TIHWV unoAoyioHoU

Aiapkeia KUKAou {WNG HETPOU:

EvykaTaoTaon BepuooTaTik®wVv BaABidwv 10 €Tn
Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

NapaueTpog Tiyn nnyn
Mivakag MeBodou II.III.XXV
AVTIKATAOTAON UQICTAUEVOU

AEBNTA PE VEO AEBNTA UWNARG

EVEPYEIAKNC anodoong

SHD [kWh/m?]

Cost-optimal study

Nboiler 77% 2016
Ndis 0.88
Nini 0.86
Nnew 0.93
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II.III.XVIIEvepyelaka anodoTIKOC WTICHOC O KTipla Tou

olKlakoU TOHEQ

H ouykekpigévn HEBODOC avagepeTal oTNV  aQvTIKATAOTAON UQPICTAPEVWV
AQUNTAPWV PE VEOUC EVEPYEIOKA ANOJOTIKOTEPOUC O€ KTipla TOU oIkiakoU TOMEQ.

ESiocwon
1 * (Pstock_average — Pest Market romoted) * t
TFES = ( Stock_A g 1(;3001th ket_P t d)
OpioHoi
TFES: TeAikn e€oikovounaon evepyelag [kWh/al
n Ap1BuoOc AaunTripwv nou Ba avTikatacTabouv
Pstock Average MéEon 10xU¢ uploTapevwyv Aaunthpwyv [W]

Pgest Market_Promoted ~ MEON 10XUG EVEPYEIQKA ANOBOTIK®V AQUATHPWY

t MéEoec eTroleC wpeG AeiToupyiag [h/a]

Bdaon avagopdg

Meon 10xUG ano®&uaTtog oupBaTikoU/un anodoTikoU CUCTANATOC QWwTIONoU (AQUnThPEC
aAoyovou WG oupBaTikoi AAUnTrpeg €xouv oTadlakd KaTtapynbei YEow Tou Kavoviouou
NG E.E. 244/2009).

TipEg:

Alapkela KUKAouU {wnG METPOU ac £Tn (NpokaBopiouévn)

Ap1Buoc AaunTrpwyv nou Ba avTikataotaboulv (eEeidikeupévn ava £pyo)
Meon 10xUC U@IoTANEVWY AaPnThApwY (NpokaBopiouevn)

Méan 10XUG EVEPYEIAOKA anodoTIKWV AaunTipwyv (NpokabopiGuevn)
MEoeg €TNOIEC WPEC AsiToupyiag (NpokaBoplioueEvn)
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KaBopiopoG TIHWV unoAoyioHoU

O1 akOAOUBEC TIMEG NpENel va GUAAEXBOUV €iTE WG NPOKABOPIOPEVEG TIMEG EITE WG
€EEIDIKEUPEVEC TIMEC avA €pYyo ME OKonoO va npoodioplioTei n  €Eolkovounon
EVEPYEIQC:

Aiapkeia KUKAou {WNG HETPOU:

Evepyeliaka anodoTikoi AQunThAPES O KTipid TOU
oIKIaKoU TopEéa

Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

5 £€1n (nepinou 6,000 wpeg)

Napaperpog Tipn Mnyn

Meon 10XUG ~uU@IoTauEVWY 60 CRES tender 201552
Aauntipwv [W]

Meon IOXUG  EVEPYEIOKA 24 yia )\apnTnPsq CFLs & 11 CRES tender 2015
anodoTIKwV AaUNTNpwV yia AaunTtnpeg LEDs

Meoec  etnaleg WPEG 1,642.5 CRES tender 2015
AeiToupyiag [h/a]

>2CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey data.

113 Country specific document with case by case calculation values



mu \t@é
II.III.XVIII  Evepyelakd anodoTIKOG WTICHOC O KTipld

EKTOC TOU OIKIQKOU TOMEQ

H ouykekpigévn HEBODOC avagepeTal OTNV  AQVTIKATAOTAON UQICTAPEVWV
AQUNTAPWV HE VEOUC EVEPYEIAKA ANOJOTIKOTEPOUC OE KTipIa TOU TPITOYEVN TOMEQ.

ESiocwon
_ A*(PRef_PEff*Fred)*t
TFES = 1000
Opioyoi
TFES: TeAikr €€oikovounon evepyelag [kWh/a]
A Enmigpaveia kTipiou oTo onoio 8a npayuartonoindei n avaBaduion

[m2]

p EykaTeoTnuevn 10XUG pwTIOWOU KTIpiou nplv TNV avaBadpuion
Ref [W/mz]

p EykaTteoTnuevn 10XUG wTIOMOU KTIPIoU PETA TNV avaBasuion
Eff [W/mz]

SUVTEAEOTAC €E0IKOVOUNONG AOYW €MNPOTOETWVY PETPWV>>

Fred
Mepikn au€opeiwaon pong
v' XpoVIKOC NpoypaupaTionods
v AloBnTApag kivnong
v/ AUTOMATN NPOCGApMOYN O NUEpa-vUXTa
t ETrolec wpeg Asitoupyiag [h/a]

Baon avagopdg

YQIoTapevo oUoTNHA PWTIOPOU KTIpiou

TipEG:

Alapkela KUKAouU {wnG METPoU o< £Tn (NpokaBopiopévn)

Enipdavela kTipiou oTo onoio 8a npaypatonoinBei n avaBabuion (eEsIdikeupevn ava
£pY0)

EykaTeoTnuévn 10XUG QWTIOPOU KTIpiou npiv TNV avapaduion (eEsIdIKEUPEvVN ava €pyo)
EykaTeoTnuévn 10xUG QWTIOWOU KTIpiou PETA TNV avaBaduion (eEeidikeupévn ava £pyo)
SUVTEAEDTNC EE0IKOVOUNONG AOYW EMINPOCBETWV PETPWV (€EEIDIKEUNEVN Ava €pYO)
EThoiec wpeg Aeitoupyiag (eEeidikeupuevn ava £pyo)

>3EMEEES, 2009. Method 9: Improvement of lighting systems (Tertiary Sector).
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O1 akOAOUBEC TIMEG NpEnel va GUAAEXBOUV €iTE WG NPoKABOPIOPEVEG TIMEG EITE WG
€EEIDIKEUPEVEC TIMEC avA €pYyo ME OKonoO va npoodioplioTei n  €Eolkovounon
EVEPYEIQC:

KaBopiopoG TIHWV unoAoyioHoU

Aiapkeia KUKAou {WNG HETPOU:

Evepyeiaka anodoTikoi AaunThpeg og KTipia
EKTOG TOU OIKIOKOU TOMEQ

Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

12 émn

O1 TINEC yla Ta anarroUheva HeyedBn 6a npocdloplioToUV MNPV KAl HETA Tnv
uAonoinon Twv enePpacewy.
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II.III.XIX Evepyelakad anodoTIKOC 000PWTIONOG

H ouykekpigévn MEBODOC avagepeTal oOTNV  aQvTIKATAOTAON  UQPICTAPEVWYV
AQUNTAPWV HE VEOUG EVEPYEIAKA ANOJOTIKOTEPOUC O CUOTANATA 000PWTICHOU.
EninpdoBeTa, To OUYKeKPIMEVO WETPO Oivel Tn duvaToTNTA va odnynoel O HEIWON
TNC TEAIKAC KATAvaAwonc vyia od0oPWTIONO ME €I0IKEC pubpioslic Tn VUKTA
MEIOVOVTAG TN PWTEIVOTATA ano 50% £wc 100%.

ESiocmwon
TFES = ((Lrer * Pref) = (Lezs * Pogs  Frea)) -t
Opioyoi
TFES TeAikn €€oikovounaon evépyeiag [kWh/a]
Lref ApIBUOC PWTIOTIKWV CNHUEIWV UPIOTAPEVOU CUOTNHATOG
000(pWTIGUOU
Lese ApIBUOC PWTIOTIKWV ONUEIWV EVEPYEIAKA anodoTIKoU CUCTANATOG
000(pWTIGUOU
Pret IoxUc ava QwTIoTIKO ONUEIO UPICTAPEVOU CUCTANATOG
000pwTIoHOU [kW]
Pest IoxUc ava ewTIoTIKO onueio evepyelaka anodoTIKoU GUOTHATOC
000pwTIoNOU [kW]
Fred SUVTEAEOTAC €E0IKOVOUNONG AOYW ENIMPOCBETWY PETPWV
Xwpi¢ VUKTEpIVH puBuion (0% €E0IKOVOUNON EVEPYEIAG)
MepikA VUKTEPIVA pUBuIon (n.X. 50% £€olkovounaon
EVEPYEIAG M.X. METAEU 11 p.p. and 6 n.y.)
OAIKM VUKTEPIVR puBuion (100% €E0IKOVOUNGCN EVEPYEIAG)
t Méon eTrola wpa AsiToupyiag [h/a]

Baon avagopdg

YQIoTapevo oUoTNHA 0d0PWTIGUOU TO £TOG XX

TipEg:
Aldpkeia KUkAou {wnG JETpou o< £Tn (NnpokaBopiouévn)

ApIOUOC QWTIOTIKWV ONUEIWY UPIOCTAPEVOU OUCTAHATOG 000PWTIOHOU (€EEIOIKEUMEVN
ava €pyo)

IoxUG avd @wTIOTIKO OnMEio UPIOTAPEVOU OUOTNHATOG 000PWTIoUOU (eEEIBIKEUNEVN ava
£pY0)

IoxUG avd @wTIOTIKO onueio evepyelakd anodoTikoU GUOTHHATOC 000PWTIOHOU
(€Es1dIkeUpPEVN ava £pyo)

SUVTEAEOTNC €E0IKOVOUNONG AOYW €MINPOCBETWY PETPWV (€EEIDIKEUUEVN ava £€pyo)
Méon eTAola wpa AsiToupyiag (ESIDIKEUPEVN ava €pyo)
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KaBopiopoG TIHWV unoAoyiouoU

O1 akOAoUBEG TIMEG NMpENEl va OUAAEXBOUV €iTE WG NPOKABOPICHUEVES TIMEG EITE WG
€EEIOIKEUPEVEG TIMEG ava €pyo ME okond va npoodiopioTei n  €€oikovopnon
EVEPYEIQG:

Ailapkela kUkAou {wNG HETPOU:
Evepyeglakd anodoTikog 000PpwWTIOHOG 15 €1n

Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

OI TIMEG yla Ta anairroUpeva Heyebn Ba npoodiopioToUV MpIv KAl META TNV
uAonoinon Twv enePpacewvy.
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II.III.XX Evepyelaka anodoTIKOC pWTIOHOC o€ Blopynxavika
KTipla

H ouykekpigévn HEBODOC avagepeTal OTNV  AQVTIKATAOTAON UQICTAPEVWV
AQUNTAPWY ME VEOUC evepyelaka anodoTIKOTEPOUC Ot KTipid Tou Blopnxavikou
TOMEQ.

ESiocmwon
(PRef — Pgsp * red) * T
TFES = 1000 * N
Opioyoi
TFES: TeAikn €€oikovounaon evépyeiag [kWh/a]
Pret EykaTteoTnuevn 10XUG pwTIOWOU KTIpiou npiv TRV avaBaduion [W]
Pesr EykaTeoTnuévn 10XUG GWTIOPOU KTIpiou PETA TNV avapBabuion [W]
Fred SUVTEAEOTNAG E0IKOVOUNONG AOYW EMINPOCOETWV PETPWV™?
v' Mepikn au€opeiwaon pong
v' XpoVvIKOC NpoypaupaTionog
v AloBnTApag kivnong
v' AuTOpaTn Npocapuoyn os nUépa-vuxTa
t Méon eTrola wpa Asitoupyiag [h/a]
n ApIBUOC PWTIOTIKWV CUCTNUATWV

Baon avagopdg

YoioTtapevo cUoTnua pwTIoHoU KTIpiou

TIpEG:

Alapkela KUKAoU {wnG METPoU ot £Tn (NpokaBopiopévn)

EykaTeoTnuévn 10xUG QWTIOPOU KTIpiou npiv TNV avapabpuion (e&1dikeupévn ava €pyo)
EvykaTeoTnuévn 10XUG QWTIOPOU KTIpiou NETA TNV avaBaduion (eEsidikeupévn ava £pyo)
SUVTEAEDTNC €E0IKOVOUNONG AOYW €MINPOCBETWV PETPWV (€EEIDIKEUNEVN Ava €pYO)
Méon eThola wpa AsiToupyiag (eE€1dIkeupévn ava €pyo)

ApIBHOC QWTIOTIKWV oUCTNUATWYV (EEEIBIKEUNEVN ava £pyo)

>*EMEEES, 2009. Method 9: Improvement of lighting systems (Tertiary Sector).
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KaBopioHOG TIHWV UnoAoyIiGHOU

O1 akOAOUBEG TIMEC NpENEl va GUAAEXOoOUV €iTe WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEC avA €pyo ME OkKono va npoodloploTei n €Eoikovounon
EVEPYEIQG:

Alapkeia kUkAou NG HETPOU:

Evepyelakad anodoTikoG QWTIOHOG OE
Blounxavika kTipia

Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

12 €Tn

O1 TINEC yla Ta anairToUheva HeyedBn 6a npocdloplioToUV MNPV KAl HETA Tnv
uAonoinon Twv enePpacewvy.
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II.III.XXI MpowOBnon eVvaAAAKTIKWV TEXVOAOYIWV OXNUATWYV

H peBodoc avagepeTal oTnv ayopd AUTOKIVATOU MOU XPNOIUOMOIEl EVAAAAKTIKO
KaUoIJo, ME N XwpPIic avTikatdoTaon Tou naAdioUu AQuTOKIVATOU HWE CUMBATIKa
kauaolua.

'OTav €va anodoTIKOTEPO AuTOoKivNTO ayopdleTal Xwpic va €XEl AVTIKATAOTNOEl €va
NaAldTEPO TOTE AUTO 0dONYEl 0 NPOCOETN/ENINAEOV KATAVAAWON €VEPYEIAC. MapoAa
autd, n NpoobeTn KATAVAAWON EVEPYEIAC €ival XaunAoTepn €av ayopdleral €va
auTokivnNTo nou Xpnoldonolei evaAAakTikO kauolgo avTi &vog ouppaTikou
AQUTOKIVNATOU.

AvTiBeTa, evepyela Oa pnopei va eEolkovopnBei av éva naAaid auTokivnTo
avTikaBioTaTal and €va kaivoupylo.

ESicwon
Mil
TFES = n * (SFECges — SFEFgsfp) * —
100
Opioyoi
TFES TeAikr €€oikovounon evepyelag [kWh/a]
n Ap1BUOG oxnuaTwV nou Ba avTikatacTabouv
FECrer MeEon €0kl  katavadAwon evepyelag UQPIOTAPEVOU  OXMMATOC
[kKWh/100 km]
FECes MéEon €0kl  KATavaAwaon EVEPYEIAC €VEPYEIAKA anodoTikou
oxnuartog [kWh/100 km]
Mil Méeon OiavuBeioa anootaon [km/a]

Baon avagopdg

Ayopd €vOC QUTOKIVATOU MOU XpnolJonolel evaAAakTIKO kaUoigo Xwpic avTikatdoraon
€vOG naAaioU oupBaTikoU AQUTOKIVATOU: HEON TEAIKN KATAVAAWGON EVEPYEIAC EVOG VEOU
QUTOKIVATOU PE OUPBATIKA Kauaoiud.

AvTikaTaoTaon evoc naAaiol cupBartikoU auTokIviTou (AUTOKIVATO MOU KIVEITAl HE
oupBaTika kaugiha) PE €va auToKivTO MOU XPNOIMONOIEl EVAAAAQKTIKO KAUOIHO: HEON
TEAIKN KATAvAaAwon eveépyelag evog naiaioU enifaTtikoU auTokiviTou (anoBeua).

TipEG:

Aldpkela KUKAoU {wnG METPOU Ot €Tn (Npokabopiopévn)

ApIBuoG oxnuaTwV nou B8a avTikataotadbouv (gEsIBIKEUNEVN ava £pYo)

Méan €101k KATAVAAWON EVEPYEIAC UPIOTANEVOU OXNHATOG (NpokaBopiopévn)

Méan 101K KATAVAAWON EVEPYEIAC EVEPYEIAKA anodoTikoU oXrpaTog (npokabopiopévn)

Méon diavuBeioa anootaon (Nnpokaboplouevn)
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O1 akOAOUBEC TIMEG NpEnel va GUAAEXBOUV €iTE WG NPoKABOPIOPEVEG TIMEG EITE WG
€EEIDIKEUPEVEC TIMEC avA €pYyo ME OKonoO va npoodioplioTei n  €Eolkovounon
EVEPYEIQC:

KaBopioHOG TIHWV UNOAOYICHOU

Aiapkeia KUKAou {WNG HETPOU:

EvaAAakTIKEG TEXVOAOYIEC OXNUATWV 10 €rn (nepinou 100,000 km)
Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

Napaperpog Tipn Nnyn
Méon €10Ikn KaTavaAwaon eveépyeiag 4 . EU regulations
upioTagevou oxnpatoc [kWh/100 62 f (EHI?GTIKG) , 443/2009 and
km] (eAagpia popTnya) 510/2011
Meon €10iIkn katavalwon evépyelag | 34 (emiBaTikd -Bevlivn)
EVEPYEIQKA aModOTIKOU OXAMATOG | 38 (emiBaTika -CNG) market data&
[kWh/100 km] 15 (emiBaTika specific defined

NAEKTPIKA) targets

46 (eAa@pia popTnya)
10,222 (emBaTika)

Méon dilavuBeioa anootaon [km/a] 16,491 (shappia

popTnyad)

CRES tender
2015°°

>SCRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey data.
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II.III.XXIIOIKkOVOuIKR 0dnynon

O1 €knaideUTIKEG OUVEDPIEG OTNV OIKOVOMIKN 0o0nynon é€xouv eEanAwBei Ta
TeEAeUTaia xpovia kal anoTeAouv, Ot KAMOIEG XWPEC, aAvanodoonacTo KOUMATI TwV
HaBNuATwV 00nynonG. XTIG MEPEC MAG, Ol €KNAIDEUTIKEG OUVEDPIEC OIKOVOMIKAG
0dnynong dev ansuBuvovTal JOVo O€ IDIWTEG 00NYOoUC AAAA Kal O€ eNayyEAUATIEG.

MNa va aAAa&el n odnyikr oupnepipopd kabwg kal va ggoikovounbouv kalaoiua,
HakponpoBeopa, 0ev apkei JOVO o1 odnyoi va akoAouBoUv OXETIKEG OUMPBOUAEG
aAAa Ba npénelr €niong va CUMMETEXOUV Of €KMNAIOEUTIKEC OUVEDPIEC OIKOVOUIKNG
0dnynong ol onoiec Ba divovTal and €IOIKEUPEVOUC €KNAIDEUTEG. TETOIOU €idOUC
ouvedpiec, Oa npenel va anotelouvTal and OewpnTIKO KAl MPAKTIKO KOUMPATI O€
001kd OJikTuo. Enopeévweg, 6a avayvwpilovral POVO €KEIVEC Ol E€KNAIOEUTIKEG
ouvedpiec ol onoie¢ Oa nepiEXouv NPAkTIKO HEPOG kal Ba yivovrar ano
€10IKEUPUEVOUC €KNAIDEUTEC.

KpIiTApIa via TV avayvwpion KardapTiong «£E0IKOVOUNONG KAUTIH®YV >»

>Tnv AuoTpia, Ta KpITNpla Twv ekNaldeuTIKWV €yXEIPIdiwV yia Ta auTokivnTa,
EUNOPIKA OXNMATa Kal €AkovTa oxnuata Tou OpocnovdiakoU YRoupyeiou
MepiBaAAovTtog, xpnoigonoioUvTtal w¢G PBdon ava@opdg yia To Kabopiopo TNng
€€01IKOVOUNONG KAUCIJWV OTIC EKMNAIOEUTIKEC OUVEDPIEG.

Mivakag 2: KpItnpia yia Tnv avayvwpion KatapTiong «€E0IKOVOUNON KAUGidwv>»

TUnog karapTiong Aiapkeia MéyioToG apiBuog MPAaKTIKO HEPOG
eknaidsuong OUHHETEXOVTWV NG eknaidsuong
ava eKnaideuTn

KatapTion opadag 8 eknaIdEUTIKEG 6 4 eKNAIOEUTIKEG

odnywv (eniBaTiko ouvedpieg ouvedpieg
auTokivnTo)

'‘Qpa 0IKOAOYIKNG 1 ekna1deuTIKnA 1 1 eknaIdeuTIKn
odnynong ouvedpia ouvedpia
(emiBaTikd

auTokivnTo)

Opada KaTapTiong 8 eknaIdeuUTIKEG 4 2 EKNAIOEUTIKEG

OXNMATWV KOIVAG ouvedpieg ouvedpieg
w@eAeiag

'‘Qpa 0IKOAOYIKNG 2 €KNAIOEUTIKEG 1 2 €KNAIOEUTIKEG
odnynong ouvedpieg ouvedpieg

OXNUATWV KOIVNG
WQEAEIAG

EknaideuTikn ouvedpia [50 AenTd Tnc wpag]
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O1 eknaldeUTEG MPENEI VA CUPHETEXOUV OE€ OEUIVAPIA MIOTOMNOINONG £€TClI WOTE va
oupnepIAauBavovTal oTn AioTa TwV NICTONOINUEVWY EKNAIOEUTWV.

MoTonoinUEVOC EKNAISEUTNG:

O TUNOC nou akoAoubBei pnopei va xpnolgonoinBei yia Tov UMOAOYIOPO TNG
€E0IKOVOUNONG €VEPYEIAC and TNV KATAPTION OTNV OIKOAOYIKR 0dnynon Twv
IDIWTWV KAl ENAYYEAHATIOV 00NYWV.

ESiocwon

MNa eknAidEUTIKEG OUVEDPIEC OIKOVOMIKNG 0dnynong nou oXeTidovral e 101WTIKA
auToKivVNTA VOIKOKUPIWV

n
TFES = —2~

* nvehicles,o * FECave,O * See,O
Ntpo

MNa eknaideuTIKEC OUVEDPIEC OIKOVOMIKNG odfyNnong &vrog EMIXEIPAOEWY OE OXEON ME
EUNOPIKA OXNMATA 1] OXNHUATa oTOAOU MIAG €TAIpEiag

3
TFES = ) —EPL, & FECapp; * S
- nvehicles,i ave,i ee,i
=1

—! Np i
OpioHoi
TFES TeAikn €€oikovopunon evépyeiag [kWh/a]
i KaTtnyopia oxnuarog
= 0 = I10IWTIKA auToKivNTa
= 1 = gunopika auTtokivnTa,
= 2 = eAa@pU enayyeApaTikd oxnua (Katw Twv 3.5 TOVWV),
= 3 = Aew@opeia kal opTnya (avw Twv 3.5 TOVwV)
Ngp; ApIBUOC CUMMPETEXOVTWY OTNV KATAPTION OIKOVOUIKAG 0odrynong nou
0dnyoUV OUYKEKPIYEVN KaTnyopia oXfAuaTog
Nrp; SUVOAIKOC apiBuog aTopwVv nou odnyoUv CUYKEKPIKEVN KaTnyopid
OXNMAToG (EKNAIDEUOHEVOI + aveknaideuTol)
Nyenicles,i SUVOAIKOC apiBuoc oXNUATWY OUYKEKPIYEVNC KATNYOPIAG oXNUATWV
FECave,i Méon eTrjola TeEAIKI KaTavaAwaon evEPYEIAg EVOG OXNMATOC
OUYKEKPIMEVNC KaTnyopiag oxnuaToc [kWh/a] npiv Tnv KatapTion
See,i ZUVTEAEOTNC €E0IKOVONONG EVEPYEIQG OUYKEKPIPEVNG KATNYOpPIag
oxrpatog [%]
Baon
ava@opag

MEon KaTavaAwaon evEPYEIAc dIAPOPETIKWV KATNYOPI®V OXNHATWV npiv TNV diIEEaywyn
TNG KATAPTIONG
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Values:

Alapkeia KUkAou {wnG YETpou oc £Tn (npokaBopiouévn)

ApIBUOG CUPHETEXOVTWY OTNV KATdpTion yia kabe katnyopia oxnuatog (eEcidikeupevn
ava €pyo)

SUVOAIKOG aplBudc atopwv nou odnyoUv OUYKEKPIYEVN KATnyopia OXNAHUATOG
(eknaideuodpevol + aveknaideuTtol) (eEsiIdikeupévn ava €pyo)

ApIBUOC CUMMETEXOVTWV OTNV  KATAPTION OIKOVOMIKAC 0odfynong nou odnyouv
OUYKEKPIMEVN KaTnyopia oxnuaTog (eEsIBIKEUPEVN ava €pyo)

SUVTEAEDTNG EEOIKOVOUNONG EVEPYEIAC GUYKEKPIMEVNG KATNYOPIag oxnUaTog
(npokaBopiopevn)

Méan eThoIa TEAIKA KaTavaAwan evEPYEIag EVOG OXNMATOC GUYKEKPIKEVNG KATnyopiag
oxnuaTog (npokadopiopevn)

KaBopiopoc TIH®WV UnoAoyioHOoU

O1 akOAOUBEG TINEC NpENEl va OGUAAEXOOUV €iTe WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEG avA €PYo ME OKoMO va npoadloploTei n  €Eolkovounon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

OikovopIkn odnynon 2 &Tn
Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

MapapeTpoc Tign Mnyn
MéEon €TAOIA TEAIKA KATAVAAWON 7,909 (enmiBaTika)
EVEPYEIAG EVOG OXNHATOG 17,458 (eAappid
OUYKEKPIPEVNG KATNyopiag popTNYa)
oxnuarog [kWh/a] 176,079 (Bapéa CRES tender 20155
popTNya)

68,526 (Ta&i)
261,961 (Aswpopeia)
5%-10% vyia

ZUVTEAEOTNC €E0IKOVOUNONG 1I01WTIKOUG 0dnyouc &
EVEPYEIAG CUYKEKPIPEVNG 6,5% via multEE2016°’
KaTNyopiag oXAHATOG See,i enayyeANaTieg

odnyoug

*CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey data.

>’multEE, 2016. Document with general formulae of bottom-up methods.
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IT.III.XXIII  YAonoinon HETPWV BEATIWONG TNG EVEPYEIAKNG
anodoong OTIC HETAPOPEC

H ouykekpiyévn PEBODOC avagEPeTal oTnV UAonoinon TwWV akKOAOUBwV HETPWV
BeATIWONG TNG evepyeldknG anddoong OTIC UETAPOPEG: €YKATAOTACON AUTOMATWV
OUOKEUWV €AEYXOU nNieonG eAacTIKwV, OlaopAAion BEATIOTNG Mieon €AACTIKWYV,
gykataoraon unoAloyiotr  Ta&idiou, npowbBnOn  NPOCOETIKWY  KAUCGIHWV,
€£yKATAOTAoN anodoTIKWV CUCTNHATWY KAIHATIOHNOU, NpowBnaon eAACTIK®WV XAUNANG
avTtiotaong kAl  AIMavTikwV  UWPNAAG evepyelakng anodoonc Kal  HETPA
guaiocbnTonoinong.

ESiocwon

5
TFES = Z Nyenicles,i * FECave,i * [1 - (1 - Styrdev) * (1 - Styropt) * (1 - Seco) * (1 - Sadd) * (1 - Scool)
1

* (1= Spp) * (1 - Styr) * (1 = Sawar)]

Opioyoi

TFES TeAikr €€oikovounon evepyelac [kWh/a]

I KaTtnyopieg oxnuatwyv (empBaTtika oxruarta, eAagpid ¢popTtnyd,
Bapga @opTnya, Ta&i kalr Aew@opeia)

Nyenicles i Ap1BLOG oxnpaTwv TNG KABe kaTtnyopiag

FECave i MeEon katavadAwon  evépyelac  OIA@OPETIKWYV  KATNYOPI®V
OXNMATWV NpIv TNV UAonoinon Tou peTpou [kWh/a]

Styrdev SUVTEAEOTAC £EO0IKOVOUNONG EVEPYEIAC AOYW €ykaTdoTaong
QUTOHUATWY CUCKEUWV EAEYXOU MNiednC EAACTIKWV [%]

Styropt SUVTEAEOTNAC €&olkovopunong evépyelagc Adyw diaoc@aAiong
BeEATIOTNG Nigon eAacTiKwV [%]

Seco SUVTEAEOTNC €EolkovOounong evépyelac AOYw €ykKATaoTaong
unoAoyioth Ta&idiou [%]

S.4d SUVTEAEOTNG €€olkovopnong evépyeiac Adyw npowbdnong
NPOCOETIKWV KAUTiUwV [%]

Scool SUVTEAEOTNC €Eolkovopnong evépyeiag AOYw €ykKATAoTaong
anodoTIK®V CUOTNHATWV KAIYATIoONoU [%]

Siub SUVTEAEOTNC €efolkovounong evépyelag Adyw npowbdnaong
€AAOTIKWV XapunAAg avTtioTaong [%]

Siyr SUVTEAEOTNG €folkovopnong evépyelag Adyw npowbnaong
AInavTikwv uwnAng evepyelakng andédoong [%]

Sawar SUVTEAEOTNG  €EOIKOVOPNONG  EVEPYEIAGC  AOYyw  HETPWV

guaiodnTonoinong [%]
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Bdaon avagopdg

MeEon kaTtavaAwon eveépyelag OIapOPETIKWYV KATNYOPIWV OXNMATWV MpIiv TNV
uAoroinon Twv PETPWV.

Tipég:

Alapkeia KUkAou {wng yETpou oc £€Tn (NnpokaBoplopgvn)

ApIBuOC oxNUATWYV TNG KaBe kaTtnyopiacg (eEIdikeupevn ava £€pyo)

Méon kaTavaAwaon evépyelac JIaPOPETIKWV KATNYOPIWV OXNUATWY NpIv TNV uAonoinon
Tou PETpoU (npokaBopiouévn)

SUVTEAEOTNC €E0IKOVOUNONG EVEPYEIQG AOYW €YKATAOTACONG QUTOUATWY CUCKEUWV
eAéyxou nieong eAacTik®WV (Npokabopiouevn)

SUVTEAEOTAC €EOIKOVOUNONG EVEPYEIAG AOYW O1acPaAiong BEATIOTNG Nigon EAACTIKWV
(npokaBopiopévn)

SUVTEAEOTNC €E0IKOVOUNONG EVEPYEIQC AOYW €£YKATACOTACNG UNoAoyIoTrh Ta&idiou
(npokaBopiopévn)

SUVTEAEOTAC EEOIKOVOUNONG EVEPYEIAC AOYW NPpowONnoNG NPooOETIKWV KAUGIHWV
(npokaBopiopévn)

SUVTEAEOTNC €E0IKOVOUNONG EVEPYEIQG AOYW €YKATAOTAONG anodoTIKWV CUGTNHATWYV
KAlJaTIogoU (NpokaBopiouevn)

SUVTEAEOTNC €E0IKOVOUNONG EVEPYEIQC AOYW NpowBnaong EAACTIKWY XAUNANG avTioTaong
(npokaBopiopévn)

SUVTEAEOTAC €E0IKOVOUNONG EVEPYEIAG AOYW NpowBnong AINavTiIK®V UWNANG
gvepyelakng anodoong (npokabopiouévn)

SUVTEAEOTNC €E0IKOVOUNONG EVEPYEIQC AOYW PETPWYV gUAIoBNTONOINGNG
(npokaBopiopévn)

KaBopiopoG TIHWV UNOAOYICHOU

O1 akOAoUBEC TIMEG NpeENel va GUAAEXBOUV €iTE WG NPOKABOPICPEVEG TIHEG EITE WG
€EEIDIKEUPEVEG TIMEC avA €PYo ME OKoMO va npoodioploTei n  €€olkovounon
EVEPYEIQG:

Aiapkeia kUkAou {wNG HETPOU:
Mpowdnaon eAacTikwv XapnAng avrioraong 5 €Tn
o€ €nIBATIKA

MpowBnon €AdCOTIKWV XAWNANG avTioTaong 3 €Tn
o eEAaQpIa popTNya

Mnyn: EKTIUACEIG OUYYPAPEWY
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Mapauerpoc

Tipn

Mnyn

M£on KaTavaAwon EevEPYEIAC
OIaPOPETIKWV KaTnyopiwv
oxXNUATWV npiv TNV uAonoinon

7,909 (enmiBaTika)
17,458 (eAappia popTnya)
176,079 (Bapéa gpopTnya)

CRES tender

Tou pérpou [kWh/a] 68,526 (TaEi) 2015
261,961 (Aew@opeia)
1% (eykaTaoTaon auToOATWV
OUOKEUWV €AEYXOU MNigONG
EAAOTIKWV) IEA/OECD
1% (S1ao@aiion BEATIOTNG nigon 2010%
eANACTIKQV) IEA/OECD
SuvTeAeoTég  €Eoikovopnong | 5% (eykaTtaoTacn UMOAOYIOTN 2010
EVEPYEIAG Styrdevs Styroptsr Secos Ta&idiou) IEA/OECD
Sada @nd Scool 2% (NpowOnon NPoCOETIKMY 2009%°
KAQUGIHWV) ATC 2013%!
3%-6% (eykatdoTaon IEA/OECD
anodoTIKWV CUCTNHATWV 2009

KAIMATIOPOU yia eniBaTika kai
enayyeAPaTika oxnuara)

SUVTEAEOTEC  €EOIKOVONNONG
EVEPYEIAG Siyp and Sy,

2.7% (npowBnon AINAvTIKOV
UWNARG evepyelakng anddoong)
2.9% (npowBnaon eAacTIKWV
XaunAnG avriotaong o€ eniBaTika
oxnuara)

5% (npowBnon eAACTIKOV
XAUNANC avTioTaong os
popTnya)

MUultEE2016°2

*8CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey data.

>IEA/OECD, 2010. Transport Energy Efficiency Implementation of IEA Recommendationssince 2009

and next steps.

80ATC, 2013. Fuel Additives: Use and Benefits.

811EA/OECD, 2009. Transport, Energy and CO, - Moving Towards Sustainability.

52multEE, 2016. Document with general formulae of bottom-up methods.
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II.III.XXIV ~ AvTIKGTAOTAON CUCKEUWV YpapEiou

Topeic oTOXEUONC: dNUOCIEC KAl IDIWTIKEG EMIXEIPNOEIC (KTipIa TPITOYEVOUC TOMEQ)

H ouykekpipyévn pEB0dOC npoBAEnsl Tnv a&loAdynon Tng €rnoiag £€oikovounong
EVEPYEIAC MOU MPOKUNTElI anod TNV £ykKATAOTAon VEou eEonAlogoU ypageiou O€
KTipla TOU TPITOYEVI TOMEA N TNV AVTIKATACTACN TOU UQPICTAPEVOU €EomnmAIopoU peE
anodoTikoTEPO.*3

H eToia ouvoAikn TeAIkn €€oikovounon evépyelag 6a npenel va unoAoyileTal ava
TUNO OUOKeUNG ypageiou (n.x. H/Y, 000Veg, EeKTUNWTEC, PWTOAVTIYPAPIKEG
OUOKEUEC, TNAEOUOIOTUNIKI CUGKEUN, KAl GUOKEUEC NOAAANAAG Asiroupyiac)®?

H katwbi e€iowon eniTpenel Tov UNOAoyIoPO TNG €E0IKOVOUNONG EVEPYEIAC n onoia
NPOKUNTEl ANd TNV AVTIKATAOTACN TOU UPICTAPEVOU N TNV €yKATAOTAON TOU VEOU
€EONAIOUOU YpaPEiou yia TPEIC DIAPOPETIKEC KATAOTATEIC/eNnIAOYEC AsiToupyiac:©®

1. TeAikn €€0IkOVOUNON EVEPYEIAC YIA TNV KATAOTACON AEITOUpPYIAg
2. TeAikn €€olkovOunNon EVEPYEIQC YIA TNV KATACGTACN avauovig Kal

3. TeAikn €€olkovounon €véPyelag yia TNV aAAayn Tou Tpomnou Xpnong,
oToXeuovTag oTn BeATiwon TNG KaTaoTaong avauovnc/Asiroupyiag Tou 18iou
€EonAIopoU PE NpoypaupaTa n HETpa (Xwpic avTikataoTaon).

63 SuoTaoeic peBOdWV enaAfBeuonc kal PETpNonG oTa nAaicia TnG Odnyiag 2006/32/EC yia Thv
Evepyeiakn Anddoon kaTda Tnv TEAIKN Xpnon kai Tig Evepyeiakeg Ynnpeaieg, oehida 82; Anyn:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June 2015

64 Ibidem

65 Ibidem
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EZiowon®®

KataoTtaon AsiTtoupyiag:

(PAreferenceyearstockaverage - PAreferenceyearbestperfmarket)

TFES = n x 1000 * Roctive
KataoTtaon avagovig:
TFES = n * (PSreferenceyearstockaverage 1_0:Osreferenceyearbestperfmarket) * hstandby

BeATimon Tponou XpAONG:

PAreferenceyearstockaverage * hactive + PSreferenceyearstockaverage * hstandby
TFES = n*( -

1000
(PAnew*hactive+PSnew*hstandby)))
1000
OpioHoi
TFES TeAikn €€oikovounaon evépyeiag [kWh/a]
n E€onAiopog (apiBuog) ypageiou nou €xel avTikataoTaBei 1
npooQpaTa eyKaTaoTabei
PAeferenceyearstockaverage HAekTpIkn 10XUG, avd ouokeur, o€ katdoTaon Asitoupyiag [W]

PAreferenceyearbestperfmarket HAEKTPIKA 10XUG O KaTAoTaon AeiToupyiag ava anodoTikr
ouokeun and Tnv ayopd [W]

IDSrefc—:rencc—:yc—:arstockaverage H)\EKTler'] |OX0CI ava GUO-KEUﬁI o€ KCITC'IUTCIUF] CIVCI|JOVI"]C; [W]

PS eferenceyearbestperfmarket ~ HAEKTPIKA 10XUG 0O€ kaTdoTaon avapovig ava anodoTiKh
guoKkeun anod Tnv ayopd [W]

PAnew HAekTpIKN 10XUG avd OUOKEUN O KATAOTAON AEIToupyiag, PETA
TNV Tpononoinon TNG UPIoTAPEVNC OUOKEUNG [W]

PShew HAekTpIkn 10XUC ava OUOKEUN OE KATAOTAGN AVAWOVACG, META
TNV Tpononoinon TNG UPIoTAPEVNC OUOKEUNG [W]

Ractive EToleg wpeg og kaTtaoTaon AsiToupyiag [h/al

Rstandby ETrolec wpeg o kaTaoTaon avapovng [h/a]

66 Recommendations on Measurement and Verification Methods in the Framework of
Directive 2006/32/EC on Energy End-Use Efficiency and Energy Services, page 83;
Download: https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June
2015

129 Country specific document with case by case calculation values


https://www.energy-community.org/pls/portal/docs/906182.PDF

]

RUALHIEER

EN ‘o

~ '4’
@ o

P

,f \“
(s RS

Trainy

Bdaon avagopdg

>e kataoTaon AsiToupyiag: unoAoyileTal wg n diagopd PeTa&l KaTavaAwaong NAEKTPIKNAG
ioxUog, oTnv katdoTaon AsIToupyiag, ava CUOKEUN TOU UQ@ICTAPEVOU anoBéuaToc Tou
E€TOUC ava@opdc Kal TNG KATavaAwong NAEKTPIKAG 10XUOC, O KATAoTaon AeiToupyiag,
Tou anodoTikoU e€onAiopoU ypageiou nou NwAeiTal otnv ayopd noAAanAacialopevn e
TOV apIBPO TWV WPWV O KATAOTAON AEIToupyiag.

J€ KATAOTAON avapovng: unoAoyiletal wg n diagopd PeTa&U kaTavaAwaong NAEKTPIKNAG
IoxU0oG, oTnVv KatdoTaon avagovng, avda OUOKEUNR TOU UQICTAMEVOU anoBEéuaToc Tou
€TOUC ava@opdc Kal TNG KatavaAwong NAEKTPIKNG 10xU0G, 0 KaTAoTaon avauovng, Tou
anodoTikoU €EonAiopoU ypageiou nou NwAEeiTal ornv ayopd noAAanAacialoyevn PE Tov
apiBud TwV WPWV O€ KATAOTAON AVAUOVNAG.

MNa BeATiomon Tponou xpnong: BeATiwon Tou Adyou katdoTaong avapovnc/AsiToupyiag
Tou 10iou €EonAIoPOU PE NpoypaupaTa n METpa (Xwpig avTikataoraon) Kal unoAoyiopog
w¢ n dla@opd HETA&U Tou apiBuol TwWV WPWV O KATAoTaon AsiToupyiag ava EonAiguo
TOU UQIOTAYEVOU anoBEuartoc npiv Tn AsIToupyia kali Tou apiBpol TwV wpwV OE
KaTaoTaon AsiIToupyiag JETA TN AsIToupyia.

TipEg:
Alapkela KUKAoU {wnG METPoOU oc £Tn (NpokaBopiopévn)

E€onAiopdc (apiBpocg) ypagpeiou nou €xel avTikaTtaoTabei (| Nnpoo@aTa eykataoTabei
(e€e1dIkeupEVN ava €pyo)

HAekTpIKN 10XUG, ava CUOKEUN, O KaTaoTaon AsiToupyiag (npokaBopiopévn)

HAekTpikn 10XUC o kaTdoTaon AsIToupyiag ava anodoTiKr CUOKEUN ano Tnv ayopd
(npokaBopiopévn)

'‘Qpec o kaTtaoTaon AsiToupyiag (npokabopiopévn)
HAekTpikn 10XUC, ava GUOKEUN, o€ KaTdoTaon avapoving (npokabopiopévn)

HAekTpIKN 10XUC 0€ KATAOTACN AVAWOVAC ava anodoTIKr CUGKEUN ano Tnv ayopd
(npokaBopiopevn)

'‘Qpec o€ KATaoTaon avapovig (npokaboplouegvn)
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KaBopiopoG TIHWV unoAoyioHoU

O1 akOAOUBEC TIMEG NpENel va GUAAEXBOUV €iTE WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEC TIMEC avA €pYyo ME OKonoO va npoodioplioTei n  €Eolkovounon
EVEPYEIQC:

Aiapkeia KUKAou {WNG HETPOU:

dopnToi UNOAOYIOTEG 3 €Tn
EniTpanédiol unoAoyloTeg 3 €Tn
06obvec 3 €Tn
EKTUNWTEG 3 €Tn

Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

HAekTpIKN 10XUG, ava | HAekTpIk 10XUG O€

. . OUOCKEUN, o€ | KaTaoTaon
TU"O;; UEUigEEGl;rI‘; KaTraoTaon AsiToupyiag ava
ypagp AsiToupyiag [W] anodoTIK] OUOKEUNR
ano Tnv ayopa [W]
®opnToi UNOAOYIOTEC 84 27
EmiTpanédiol 84 52
UMOAOYIOTEC
0B806veg 43 18
EKTUNWTEC 137 39
TUNOG CUOKEUNG ETI10'IE'<; WPEG OF
ypapeiou karaoTraon
AgiToupyiag
®opnToi 2,613
UNOAOYIOTEG
EmTpanéliol 2,613
UNOAOYIOTEG
080oveg 2,586
EKTUNWTEG 2,279

87topten.eu for monitors and printers & University of Pennsylvania for laptops and desktops.

58EU Recommendations on measurement and verification methods in the framework of directive
2006/32/EC on energy end-use efficiency and energy services.
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II.III.XXV AvTikaTaoTaon upIoTAPeEVOU AEBNTA ME VEO AERNTA
UWNANG eveEPYEIAKNC anodoong

H ouykekpipgévn HEBODOC epapuoOleTaAl O POVOKATOIKIEG KAl MOAUKATOIKIEG KABWC
KAl O JEYAAd OUYKPOTAMATA KATOIKIWV OMOouU UPIOTAPEVOI AEBNTEG yia BEppavaon
Kal napaywyn {eotoU vepoU avTikabioTavTal HE VEOUG evepyelaka anodoTikoug. O
TUNOG autodg Oa pnopei eniong va eQApPOOTEI O€ KTipla TOU TPITOYEVA TOMEA UNO
TNV npoUnoBeon OTI Ol NPOEMIAEYMEVEG TIMEC Yyia Tov UMOAoyIoud TNG
e€olkovopnong eival d1aB€oIPEG.

EEiocwon

EvaAAakTikn 1:
TFES =n+ A * ((SHD + HWD) * EFgop — (SHD + HWD) » EFEff))

EvaAAakTikn 2:

1 1
TFES =nxA* (SHD + HWD) * ( - )

Nref MEefr

OpioHOi

TFES TeAikr e€oikovounon evepyelag [kWh/a]

n Ap1Buoc AeBrATwV nou Ba avTikaraoTadouv

A KAlpaTiCopevn enigpdvelia avakaivi¢OPevou KTipiou [m2]

SHD Eidikry {NTnon via 8€ppavon xwpwv [kWh/m2/a]

HWD Eidikn ¢nTnon yia (eoTd vepo xpnong [kWh/m2/a]

EFrer SUVTEAEOTNAC €EMNEKTAONG TOU OUCTAMATOG B€puavong uQioTAPEVOU
OUOTHKATOG

EFeee SUVTEAEOTNC EMEKTAONG TOU OUCTANATOC O€puavong evepyeiakd
anodoTIKoU guoTRUATOoC

NRef ETroloc BaBuog anddoong Tou GUOTHMATOC B£pUavong UQPICTAUEVOU
OUOTHKATOG

NEff EToloc Babuog anddoong Tou cuaoThUATOC BEpuavong evepyeiaka

anodoTIKOU CUGTAHATOC

Baon avagopdg

AvTikaTaoTaon oTo TeEAog Tng didpkeiag {wng Tou AgRnTa: péon anddoon AERnTA o
onoiog €ival diaBEaipog oTnv ayopd.

AvTiKaTaoTaon npiv To TEAog Tng diapkelag (wng Tou AeBnTa: péan anodoaon A£BnTa o
onoiog eival diaBéagipog g anobepa.

H €0k ¢ntnon via Ofppavon xwpwv 6a npénel va diopbwbei PeE TIC OXETIKEC
BaBuonuépeg BEpuavonc.
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TiIHEG:

Alapkeia kKUkAou {wng yETpou oc £€Tn (NnpokaBoplopgvn)

Ap1BuoOc AeBnTwV Nou Ba avTikataoTabouUv (e€sIdIkeuhévn ava €pyo)

KAlgaTi{opevn enipdaveia avakaivi{OPevou KTipiou (EsIdIKeUPEVN ava €pyo)

Eidikr ¢nTnon via B€ppavon xwpwv (npokabopiopévn)

E1dikr) ¢nTnon via {eoTto vepod xpriong (npokaBopiopevn)

SUVTEAEOTAC €MNEKTAONG TOU OUOTAMATOC B€puavonc UQPICTAPEVOU  OUCTAMATOG
(e€e1d1keupévVn ava €pyo)

SUVTEAEOTNC ENEKTAONG TOU OUCTHMATOC B€puavong evepyeiakd anodoTikoU CUOTANATOC
(e€e1d1keupévn ava €pyo)

ETAoloc BaBuog anddoonc Tou OuoTAPATOC O£puavong UQICTAUEVOU CUOTHMATOG
(npokaBopiopévn)

ETAoloc Pabuoc anodoong Tou ouoTAMatog B€puavong  evepyelakd  anodoTikoU
guoTnuaTog (npokadopiopévn)

KaBopioHoG TIHWV UnoAoyiGHOU

O1 akOAOUBEG TINEC NpENEl va OGUAAEXOOUV €iTE WG NPOKABOPIOPEVEG TIMEG EITE WG
€EEIOIKEUPEVEG TIMEG ava €pyo MeE okond va npoodiopioTei n  €Eoikovopnon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

AVTIKATAOTACON UQPICTAUEVOU AEBNTA HE VEO

AEBNTA UWNANC evepyEIaKnC anodoong 20 &mn
Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011
NapaueTpog Tiyn nnyn
SHD[KkWh/m?] . .
5 Mivakag nou akoAouBei
HWD[kWh/m“] Cost-optimal study
NRef 86% 2016
Nefr npaydaTika dedopéva ouoTNUATWY
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TUnog KTIpiou KAipaTikn 'ETOG KATAOKEUNG SHD HWD
Zmvn
MovokaTolikia A Mpiv 1980 170 0
A 1980-2010 92 0
A MeTta 2010 48 7.9
B Mpiv 1980 203 0
B 1980-2010 103 0
B MeTta 2010 50 8.4
r Mpiv 1980 360 0
r 1980-2010 188 0
r MeTa 2010 107 9.1
A Mpiv 1980 388 0
A 1980-2010 235 0
A MeTta 2010 118 9.7
MoAukaTolkia A Mpiv 1980 86 17.4
A 1980-2010 48 17.4
A MeTa 2010 39 7.0
B Mpiv 1980 90 17.0
B 1980-2010 48 17.0
B MeTa 2010 39 6.8
r Mpiv 1980 186 18.3
r 1980-2010 99 18.3
r MeTa 2010 84 7.3
A Mpiv 1980 237 21.3
A 1980-2010 128 21.3
A MeTa 2010 101 8.5
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IT.ITI.XXVI HAlakn evepyela yia unoBondnon BEppavaong
XWPWV

To PETPO AUTO aAva@EPETAl OTNV €YKATAOTACON NAIGK®V CUAAEKTWOV YId napaywyn
(eoToU vepOU Kal BondNTIKA yia avayKeg BEpuavong O UQPICTAPEVA Kal VEOOUNTA
KTipla. H napayopevn BepuUIKn €vEPYEIQ ANO TOUC NAIAKOUC CUAAEKTEC MEIWVEI TNV
noootnTa OepudTNTAG nNou npenel va napaxBei Pe To UPIOTAPEVO OUCTNHA
Bépuavonc.

H pébodoc epapudleTal o€ €ninedouc NAIAKOUC GUAAEKTEC KAl NAIAKOUG OUAAEKTECG
KevoU Kal dlapEpel ano TNV napayopevn BepuIkn eveépyeia (BeppoTnTa).

ESiocmwon

EvaAAakTiki 1:
TFES = A * Qave,ioiq * EFrer

EvaAAakTikn 2:

1
TFES = A= Qave_yield *—

NRef

Opiopoi

TFES TeAikr) kaTavaAwon evépyeiac [kWh/a]

A EykaTeoTnuévn eniQpAaveia NAIGKWV CUAAEKTOV [M2]

Qave_yield Méon eTrola napaywyrn BgpudTnTac ava eykaTeoTnuevn em@aveia
NAIGK®OV OUAAeKTOV [KWh/m2/a]

EFger SUVTEAEOTAC ENEKTACONG TOU GUCTNHATOC Napaywyng ZNX

NRef BaBuoc anddoong u@IoTAUEVOU CUCTNHATOG Napaywyng ZNX

Baon avagopdg

Yoiotapevo cuoTnua napaywyng ZNX pe xprion neTpeAaiou, puaoikoU asgpiou K.d.

TipEG:
Alapkela KUKAouU {wnG METPoU o< £Tn (NpokaBopiopévn)
EykaTeoTnuévn enipaveia nAIaKOV CUAAEKTOV (EEEIBIKEUPEVN ava £pyo)

Méon €TOI0 Napaywyn BepuoTNTAC AvA €YKATECTAMEVN EMIPAVEID NAIGKOV CUAAEKTOV
(npokaBopiopévn)

BaBudc anodoong ugioTapeEVoU oUOTNHATOG Napaywyng ZNX (npokabopiopévn)
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KaBopioHOG TIHWV UNOAOYICHOU

O1 akOAOUBEG TIMEC NpENEl va GUAAEXBOUV €iTE WG NPOKABOPIOPEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEC avA €pyo ME OkKonod va npoodioploTei n  €€olkovounon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

HAlakn evépyeia yia unoBonbnon 6épuavaong

: 20 €mn
XWPWV
Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011
NMapAaperpog TiuA Mnvyn
MeEon etnola napaywyn OepudTnTag CRES national
ava eykaTteoTnUévn eniPAveia nAIaKwvV 520 statistics
guAAekTwv [kWh/m2/a]
99.7% vyia KTipia Tou
0IKIaKOU TOpEa & CRES tender
MRef 81.7% yia KTipia Tou 2015°%°
TPITOYEVH TOMEQ

89CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey data.
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IT.III.XXVII  HAlakn eveépyela yia napaywyn ZNX

To PETPO AUTO aAva@EPETAl OTNV €YKATAOTAON NAIGK®V CUAAEKTWV YId napaywyn
{eoToU vepoU Kal BondNTIKA yia avaykes BEpuavong o upIoTAPEVA Kal veOdUNTa
KTipla. H napayouevn BepuIKn evEpyelia anod Touc NAIAKOUC OUAAEKTEC MEIWVEI TNV
noootnTa OepudTNTAG nNou npenel va napaxBei Pe To UPIOTAPEVO OUCTNHA
B&épuavonc.

H péBodoc epapudleTal o€ eninedouc NAIAKOUCG GUAAEKTEG KAl NAIAKOUG OUAAEKTEC
KevoU Kal dlapEpel ano TNV napayopevn BepuIkn evepyeia (BeppoTnTa).

ESiocmwon

EvaAAakTiknA 1:
TFES = A * Qave,ioiq * EFrer

EvaAAakTiknA 2:

1
TFES = A * Qave_yield * @

Opiopoi

TFES TeAikr kaTavadAlwon evépyeiac [kWh/a]

A EykaTeoTnuévn eniQpAaveia NAIGKWV CUAAEKTOV [M2]

Qave_yield Méon eTrola napaywyn BepudTNTAg ava eykaTeoTnUEvn enpavelda
NAIGK®OV OUAAeKTOV [KWh/m2/a]

EFrer SUVTEAEOTAC ENEKTAONG TOU GUOTHKATOG Napaywyng ZNX

NRef BaBuoc anddoong u@IoTAUEVOU CUCTNHATOG Napaywyng ZNX

Baon avapopdg

Yoiotdpevo cuoTnua napaywyng ZNX pe xpnon nerpeAaiou, puaoikoU agpiou K.d.

TipEG:
Aldpkela KUKAoU {wnG METPOU Ot €Tn (Npokabopiopévn)
EykaTeoTnuévn enipaveia nAIaKOV CUAAEKTOV (EEEIBIKEUPEVN ava £pyo)

Méon €TOI0 Napaywyn BepuoTNTAC AvA €YKATECTAMEVN EMIPAVEID NAIGKOV OUAAEKTOV
(npokaBopiopevn)

BaBudc anddoong upioTAPeEVOU CUOTRUATOG Nnapaywync ZNX (npokaBopiopévn)

137 Country specific document with case by case calculation values



St
0 ‘o,
~ IJ
e t N
- -
’ \
vy RS
Trpnnd

O1 akOAOUBEC TIMEG NpEnel va GUAAEXBOUV €iTE WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEC TIMEC avA €pYyo ME OKonoO va npoodioplioTei n  €Eolkovounon
EVEPYEIQC:

KaBopiopoG TIHWV unoAoyioHoU

Aiapkeia KUKAou {WNG HETPOU:

HAiakn evépyela yia unoBonenon B£puavong

: 20 €mn
XWPWV
Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011
Napaperpog Tipn Mnyn
Méon e€Tnoia napaywyn OegpudTnTag CRES national
ava eykaTteoTnUEVN EM@AVEId NAIGK®OV 520 statistics
guAAekTwv [kWh/m2/a]
99.7% yla KTipia Tou
OIKIaKOU TOMEQ & CRES tender
MRef 81.7% yia KTipia Tou 20157°
TPITOYEVH TOHEQ

7OCRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey data.
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IT.III.XXVIII Standby killer oe voikokupid

TouEAG OTOXEUONG: VOIKOKUPIA

H p€Bodog auth napeéxel Tov Tpdno a&oAdynong TnG €TAOIAG €§0IKOovOUNOoNgG
EVEPYEIAG ano Tnv eykaTtaoTaon standby killers pe diakdnTn oTa voikokupid.

H katavadAwon o€ KaTaoTaon <«avagovic» avagEPeTal oOTnV  KaTavaiwon
NAEKTPIKNG EVEPYEIAC MOU MNPoKUNTEl OTAV MId OUOKEUR anoouvdebesi and To
NAEKTPIKO OikTUO aAAG napdaAAnAa dev anoouvdEeTal ano Tnv napoxr pevupatog. Ol
standby killers givar autopaTol d1AKONTEG €ViOXUONG anevepyonoinong Asiroupyiag
nou avayvwpifouv TNV Katavalwon 10XUoG kal dIakONTOUV TNV Napoxn NAEKTPIKAG
EVEPYEIAG TNG ouVvOEDEPEVNG CUCKEUNG HOAIG auTn anevepyonoinoei.

H xpron standby killers odnyei og peiwon TNG KATAVAAWONG NAEKTPIKNG EVEPYEIAC
eEaA&ipovTac TNV KATavaAwon o€ KaTaoTaon «avapovnc» TwV CUoKEUwV. MapoAa
auTtd, vyia €va AEnTOPEPN unoAoyIiopo TnG €€olkovounong, n 1diokatavaiwon
NAEKTPIKNG eveépyelag Twv standby killers 8a npénel va AngBei unown peiwvovTag
eAa@pa To dUVANIKO £EOIKOVOUNONG EVEPYEIAC.

ESicmwon

TFES = ngyy + 26 tSBlgongK *la

Opipooi

TFES TeAikn) katavaAwon eveépyeiac [kWh/a]

NsBK Api6uog standby killers

Pg Meon 10XUC OUOKEUNG O KATAoTaon avapovng [W]

Psex Méan kaTtavaAwaon NAEKTPIKAG evépyelag standby killer [W]
ta Meoec €Tnoleg wpeg AsiToupyiag standby killer [h/a]

tss MEOEC €TNOIEC WPEC AEITOUPYIAC CUOKEUNG O KaTdoTaaon

avapovnc [h/a]

Baon avagopdg

S UOKEUEC O KATAOTAON AVAPOVNG Xwpic Xprnon standby killers

TipEG:

Aldpkela KUKAou {wnG METPOU Ot €Tn (Npokabopiopévn)

Ap1Buog standby killers (eEg1dikeupévn ava £pyo)

Méaon 10XUG CUOKEUNG OE KaTaaTaon avapovig (npokabopiopevn)

Méan kaTtavaAwon NAeKTPIKAC evépyelag standby killer (npokaBopiopévn)
Méoec €TROIEC WPEC AsiToupyiag standby killer (npoka®opiougvn)

MEOEC €TROIEC WPEC AEITOUPYIAC OUOKEUNC O KaTaoTaon avauovng (npokabopiopévn)
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KaBopiopoG TIHWV unoAoyioHoU

O1 akOAOUBEC TIMEG NpEnel va GUAAEXBOUV €iTE WG NPoKABOPIOPEVEG TIHEG EITE WG
€EEIDIKEUPEVEC TIMEC avA €pYyo ME OKonoO va npoodioplioTei n  €Eolkovounon
EVEPYEIQC:

Aiapkeia KUKAou {WNG HETPOU:

Standby killers o€ voikokupia 5 &mn
Mnyn: Ynoupyikn Anogacn A6/7094/B’/918/2011

NapaueTpog Tiyn Mnvyn
Méeon 10xUG OUOKEUWV O KATAoTaon 6 (unoBETovTag
avapovng [W] ouvdeon TpI®V SELINA"!

OUOKEUWV)

Meon katavaiwon NAEKTPIKNG 72
evepyelag standby killers [W] 0.5 multEE2016
MEoec €TNOIEC WPEC  AsiToupyiag
standby killers [h/a] 8,760 multEE2016
Meoec  etnolec wpec Aerroupyiag Hellenic Statistical
OUOKEUNG O€ KATAOTAON avVAPovAg 7,924 Authority 201373
[h/a]

’1Selina. Consumer guide on stand-by losses of appliances.
72multEE, 2016. Document with general formulae of bottom-up methods.

73Hellenic Statistical Authority, 2013. Survey on daily time allocation to various uses.
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IT.ITI.XXIX >UOTAMAaTa avakTnong BeppdTNTAC O KTipla

O unoAoylopoc TnG €€oikovounong BacileTal oTnV NOCOTNTA TNC METAPEPONEVNG
BepuOTNTAC anod TA anagpid OTnV €loaywyrn Tou dagpa. H eEoikovounon
kaBopileTal O OXEOn ME TNV E€MIPAVEID TOU KTIPIOU OTO OMoio AEITOUPYEI TO
ouoTnua €€aegpiopol, HE TN XPNON MPOEMAEYHEVWV TIMWOV Yid TO PuUBuO
evaAAaync a€pa kal €€apTtdTal and TO XPOVO AE£ITOUPYIAC TOU OUOTHHATOC
BEppavong katda Tnv nepiodo BEpuavaong, To UWoG TnG enipavelag (ano To dansdo
MEXPI TNV Kopu®n), Tn diapopd Bepuokpaciag PMETAEU anaegpiwv Kal €10aywyng
agpa, pubuod avakTnong BepudTNTAG KAl NUKVOTNTA agpa.

H eEoikovOunon e€vépyeiag nMou MNPOKUNTEl and TNV €yKATAOTAON CUCTANATOG

e€aepiopgoU Pe avaktnon BeppoTnTac unoAoyilovral Oonwc napoucialeTal oTov
akoAoubo nivaka:

ESiocmon

TFES = Axh*B*txcxp*xAT xn=*n

OpioHoi

TFES ZUVOAIKN TEAIKR g€olkovounon evepyeiag [kWh/a]

A KAlgaTi{opevn em@aveia danedou Tou KTipiou [m2]

h 'Ywog TNG enipavelag nou aspiletal (anod To danedo PEXpI TNV
opoen) [m]

B Pubpoc evaAiayncg agpa [h-1]

t ETnoia wpa AsiToupyiag Tou ouaoThuaTog agpiopou [h/a]

c Eidikr) 6eppoTnTa Tou aépa [kWh/kg K]

p MukvoTnTa aépa [kg/m3]

AT Alapopd Beppokpaaciag nepiBaAAovToc vs aépa nepiBAAAovTog
(M€on TIUN) kaTa Tn didpkeia nepiodou BEppavaong (° Babuoug
KeAaoiou)

n PuBuoc avakTnong BgpuoTnTac

n ApIBUOG EYKATEOTNNEVWVY HOVADWY AEPITHOU

Bdaon avapopdg

KTipio nou Beppaiveral pe cupBaTiko cUuoTnua B€puavancg

141 Country specific document with case by case calculation values



St
0 ‘o,
~ '4
o
- -
’ \
vy RS
Trpnnd

TIHEG:

Alapkeia KUkAou {wnG Tou PNETpoU o< £€Tn (NpokaBopiouevn)

KAlpaTifopevn enigpdveia danédou Tou KTipiou (eEEIDIKEUYEVN AvaA €pyo)
Ywog TnG enipavelac nou agpilerarl (e€sidikeupévn ava €pyo)

PuBuoc evaAAayncg agpa (n €EsIBIKEUPEVN ava £pyo)

ETNoia wpa A€IToupyiag TOu oUOTAHATOC AEpIoPoU (eEEIDIKEUUEVN AvaA €pyo)
Eidikr) BepuoTnTa TOU agpa (e&sIdIKEUPEVN ava Epyo)

MukvoTnTa agpa (eEsIBIKEUPEVN ava £pyo)

Alapopa Beppokpaciag nepiBaAlovToc vs aépa nepiBaAlovTtoc (MEON TIWN) KaTa Tn
Oldpkela nepiodou BEppavaong (eEsIdIkeuhévn ava €pyo)

Pubuoc avaktnong BepudTnTacg (€EEIBIKEUPEVN ava £pyo)
ApIBPOG eyKATECTNHEVWY HOVAdWV agpiohoU (eEsidIkeUunévn ava £pyo)

KaBopiopog TIHWV unoAoyioHoU

O1 akOAoUBEG TINEG NpeENel va GUAAEXBOUV €iTE WG NPOKABOPICPEVEG TIHEG EITE WG
€EEIDIKEUPEVEG TIMEG avA €PYO ME OKOMO va npoodloploTei n  €Eolkovounon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

>U0oTnua avakTnong BepudTnTag o€ KTipla 17 €mn
Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

'OAEG ol anaIToUPEVEG TIHEG Ba kabBopioToUv peow Twv MoTonoInNTIKWV Evepyeiakng
Anodoong, Ta onoia 6a ekdoBouv npiv Kal JETA TNV uAonoinon Twv NapeUBAcEwy.
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IT.III.XXX Ayopa €vepYEIaKA anodoTIKWV AEUKWV CUCKEUWYV

O TUNOC aQuTOG epapuoleTal o PETPA Nou OXeTi(ovTal PE TNV ayopd AEUKWV
OUOKEUWV ONWG WUYEId KAl KATAWUKTEG, NAUVTNPIA, OTEYVWTAPIA poUXwV Kal
MAaTwv, Y TNV KaAUTEPN O1aB€0INN KATNyopia EVEPYEIOKAG anodoong oTnv ayopd
(n.x. A++ n A+++4) Kal OUYKpivOVTAl HPE OUOKEUEC MOU E£XOUV XAWNAOTEPN
KaTnyopia evepyelakng andédoonc.

ESiocwon

TFES = n % (Eqye — Eofs)

Opioyoi

TFES TeAikn €€oikovounaon evépyeiag [kWh/a]

n ApIBUOC TWV EVEPYEIOKA ANodOTIKWV GUOKEUWV MOU EXOUV
ayopacBei ye Tn peyioTn dIabEaiun KAaTNyopia eVEPYEIAKNG
anoédoong

Eave MéEon €TAOIA eVEPYEIAKN KATAvaAwaon TNG AlyoTEPo anodoTIKAG
AEUKNAC OUOKEUNG Nou €ival diaBgoiun otnv ayopd [kWh/a]

= MéEon €TAOIA evEPYEIAKN KATAvaAwaon TnG 1I01aiTepa UWnANG

anodoong AeUKAC OUOKEUNG Nou Ba eykaTtaoradei (A++ n
MEYIoTN d1aBEaiun kaTtnyopia evepyeiakng anddoong) [kWh/a]

Baon avapopdg

MEon €TNOI0 €VEPYEIAKN KATAvAAwon TNG AlyOTEPO ANodOTIKNG AEUKNG OUOKEUNC Mou
gival diaBéoiun oTnv ayopa

TIpEG:
Aldpkeia KUkAou {wnG Tou PJETpoU o< £€Tn (NpokaBopiouévn)

ApIBUOGC TwV evePYEIAKA anodoTIKWV CUCKEUWV MOU €XOUV ayopdcdei pe Tn HEYIOTN
d1aBEoiun kaTnyopia evepyelakng anodoong (€EEIDIKEUNEVN ava €pyo)

Méon €TRAOIA EVEPYEIAKN KATAVAA®WGON TN AlyOTEPO ANOdOTIKAG AEUKNG CUOKEUNG MOU
gival diaBgoiun ornv ayopd (npokabopiopévn)

MEon €TrOId EVEPYEIAKN KATAVAAWON TN 191aiTepa UWnARC anddoong AEUKNG CUOKEUNG
nou Oa eykartacTtabei (A++ 1 péyiorn d1aBEoiun KaTtnyopia €vepyelakng anodoong)
(npokaBopiopevn)
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IT.ITI.XXXI Mpowpn avTikaTaoTaon AEUKWV CUOKEUWV

AuTh n PEBODOOC e@ApPOlETAl O AEUKEC OUOKEUEG ONWG YuyeEia KAl KATAWUKTEG,
NAUVTAPIA, OTEYVWTNPIa poUxXwV Kal mdaTtwv nou avtikabioTavral npdéwpa, dnAadn
npiv To TEAOC Tou KUKAou {wnG TOuc, Kal avTikabioTavtal and CUOKEUEC WE TNV
KaAUTeEpN O1aBE0IUN KATnyopia €VeEPYEIAKNC anodoonG Mou UMnApxel oTnv ayopd
(n.x. A++n A+++).

ESiocwon

TFES =n* (Esocx — Eeff)

Opioyoi

TFES > UVOAIKN TeAIKN €€olkovopnaon evépyelag [kWh/a]

n ApIBuOG TwV EveEPYEIOKA anodoTIKWV CUOKEUWYV MOU €XOUV
ayopacBei pye Tn peEyioTn O1aB€aiun KaTnyopia evepyEIaknG
anodoong

Estock MEon €TN01a EVEPYEIAKN KATAVAAWGN TNG UPICTAMEVNG AEUKNG
ouokeunc os anoBeua [kWh/a]

= MéEon €TAOIA EVEPYEIAKN KATAVAA®WaOn TNG 1I01aiTEPA UWPNANG

anoddoong AeUKNAC OUOKEUNG Nou Ba eykaTtaoTtabei (A++ n
MEYIoTN d1aBEaiun kaTnyopia evepyelakng anodoong) [kWh/a]

Baon avagopdg

Méon €TAOIA EVEPYEIAKT KATAavAAwaon UPICTAPEVNG AEUKNC OUOKEUNG 0 andBeua

TipEg:
Alapkela KUkAou {wrG Tou YETpoU o€ €Tn (NpokaBopiouevn)

ApIBUOGC TwV eVEPYEIAKA AnNodOTIKWV OUCKEUWV MOU €XOUV ayopdcBei Pe Tn MEYIOTN
d1aBEaiun kaTnyopia evepyelakng anodoaong (eEsIdIKEUPEVN ava €pyo)

Méon €TRAOIA EVEPYEIAKN KATAVAAWON TNG UQPIOTAUEVNG AEUKNC CUOKEUNG 0t andBeua
(npokaBopiopévn)

MEon €TNOI0 EVEPYEIAKN KATAavaAwaon TG 101aiTepa uWwnAng anddoong AEUKAC OUOKEUNG
nou Oa eykaTtacTtabei (A++ 1 péyioTn dIaBEoiun KaTtnyopia €vePYEIaKnNG anodoong)
(npokaBopiopevn)
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KaGopioHOG TIHWV UNOAOYICHOU

O1 akOAOUBEG TIMEC NpENEl va GUAAEXOoOUV €iTe WG NPOKABOPIOHEVEG TIMEG EITE WG
€EEIDIKEUPEVEG TIMEC avA €pyo ME OkKono va npoodloploTei n €Eoikovounon
EVEPYEIQG:

Aiapkeia KUKAou {WNG HETPOU:

MAUVTAPIO POUXWV 12 émn
STEYVWTNPIO 12 €Tn
MAuvTnpio MATWV 12 €Tn
Wuyeia 15 £mn
KaTawukTeg 15 &€Tn

Mnyn: Ynoupyikn Anogaon A6/7094/B’/918/2011

(kWh/a) A+++ |A++ | A+ | A B C D | A-D
Wuyeia 142 171 257 | 325|414 | 465 | 650 | 377
Wuyeia ME

. 153 183 267 | 331|419 | 482 | 629 | 395
KaTaWUKTEG
KaTapukTeg 146 175 | 245 | 254 | 326 | 388 | 460 | 281

o - CRES tender
o] 74
uvmnpl 231 | 245 | 275 | 310 | 349 | 393 | 416 | 339 2015

naTwv
STEYVWTNpIa 108 126 | 167 | 241 | 317 | 362 | 383 | 295
MAuvTnplo

) 153 163 185 | 212 | 242 | 274 | 290 | 236
poUxwV

74CRES tender, 2015. Deliverable 13: Application of criteria for quant control of all survey data.
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