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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 Slovakia (Slovak Innovation and
Energy Agency)

The list of the methods contained in this report including the defined national
default values was created according to the collected information on national

After consultation with relevant parties and people who take care of the Slovakian
MSEE, the following methods where chosen:

Building envelope and building components

Introduction of building codes for new residential and tertiary
buildings

Thermally improved building envelop of newly constructed residential
buildings

Thermally improved building envelop of refurbished residential
buildings

Thermally improved building envelop of newly constructed non-
residential buildings

Thermally improved building envelop of existing non-residential
buildings

Thermal improvement of single building components (windows, roof,
etc.)

CHP plants in industry

Energy audits of technical processes

Heat pumps

Installation of a soil -, water or air-source heat pump in new
buildings

Installation of soil -, water or air-source heat pump in existing
buildings

Heating system improvement

Improvement of heat generation, distribution and emission
Thermal insulation of pipes in the heating system

Installation of thermostatic valves on radiators

2 Country specific document with case by case calculation values
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Lighting
Energy efficiency lighting in residential buildings
Energy efficiency lighting in non-residential buildings
Energy efficiency lightning in gastronomy and hotels
Energy efficient street lighting
Lighting in industrial buildings
Mobility
Alternative vehicle technologies (passenger cars)
Photovoltaic plants
Photovoltaic plants

Replacement of energy inefficient boilers

Replacement of an old gas- or oil boiler with an efficient gas- or oil
boiler

Replacement of an old boiler with an efficient biomass boiler

Biomass boilers (escorted with old existing ones as additional energy
source)

Solar thermal panels
Water heating with solar energy
White goods

Purchase of highly efficient white goods

All methods were chosen according to the availability of data for individual
measures. Most of the European countries are working with monitoring data
based on bottom-up methods so this is a good opportunity to pool the monitoring
system in Slovakia with other systems based on bottom-up methods.

3 Country specific document with case by case calculation values
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II.11.1 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.?

Bottom-up formula®

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

Option 2:
TFES = A * (SHDinocode _ SHDnewcode)
Ninicode NMnew

Definition

TFES: Total Final Energy Savings [kWh/a]

A Heated 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]

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

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

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

Mo Annual use efficiency of the heating system in the building

constructed according to the new (newcode) building code

2 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

3 Ibidem, page 67.
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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.

Values:
Lifetime of the measure in years (default)
Heated gross floor area (project specific)

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

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

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 (default)

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

4 Ibidem, page 66.
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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:

Enforcement of the initial building code 2002
Enforcement of the new building code 2016
Average lifetime of the measure 14 years

Source: Average based on amendmend in building codes

Heated floor area / Specific Heating Demand / Efficiency of the heating
system:

Value Source
Heated gross floor area [m?] project specific -
SFH - 81.4 STN 730540-1 (valid from
2
SHDRef [kWh/m a] AP - 50 year 2002)
SFH - 40.7 STN 730540-2 (valid from
2
SHDes [kWh/m*a] AP - 25 year 2012)

Transformation and
distribution factor of energy
according to decree No.

Njnicode 0.5 364/2012, annex 2,
calculated like average
value for district heating by
natural gas and wood chips

Transformation and
distribution factor of energy
according to decree No.

Nnew 0.7 364/2012, annex 2,
calculated like average
value for district heating by
natural gas and wood chips

SFH - single family houses
AP — Apartment building

Heating Degree Days:

AP, SFH - 3,422
Source: STN 73 0540-2 table 14

6 Country specific document with case by case calculation values
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IT.II1.1 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 big
housing blocks.

Bottom-up formula

Option 1:
TFES = A x (SHDgey — SHDgs) * EFg s

Option 2:
TFES = A » (SHDgey — SHDg 5 ) *
Nerf

Definition

TFES: Total Final Energy Savings [kWh/a]

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

SHDget Area-related Space Heating Demand of the reference building
[kWh/m?/a]

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

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

NEff 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?/a].

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

Values:

Lifetime of the measure in years (default)

Heated gross floor area of the newly constructed building (project specific)
Area-related Space Heating Demand of the reference building (default)
Area-related Space Heating Demand of the energy efficient building (default)

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

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

7 Country specific document with case by case calculation values
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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:

Building shell 30 years
Windows / glazing 30 years
Source: Decree No. 327/2015 annex 4

Heated floor area / Specific Heating Demand / Efficiency of the heating
system:

Value Source
Heated gross floor area [m?] project specific -
SFH - 42 Decree 364/2012. Annex 3, class
2 r
SHDger [kWh/m“a] AP - 27 D
SFH - 35 Decree 364/2012. Annex 3, class
2 ’
SHDEff[kWh/m a] AP - 20 Al
SFH - 1.08 I?e_cree No. _4_22/2012, annex 2,
EFes AP - 1.08 Minimum efficiency of condensing
T boilers up to 100kW
Decree No. 422/2012, annex 2,
NEff 0.93 Minimum efficiency of condensing
boilers up to 100kW

AP - Apartment house
SFH - single family house

Heating Degree Days:

AP, SHF - 3,422
Source: STN 73 0540-2 table 14

8 Country specific document with case by case calculation values
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IT.II1.1 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 big
housing blocks.

Bottom-up formula

Option 1:
TFES = A x ((SHDges + HWD) * EFgor — (SHDgss + HWD) x EFgsf)

Option 2:
TFES = A * (SHDRef+HWD _ SHDEff+HWD>
- NREF nefy

Definition

TFES: Total Final Energy Savings [kWh/a]

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

SHDges Area-related Space Heating Demand of the reference building
[kWh/m?/a]

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

HWD Area-related Domestic Hot Water Demand [kWh/m?/a]

EErer Expenditure Factor of the heating system in the reference building

EFgs Expenditure Factor of the heating system in the efficient building

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

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

Baseline

Area-related 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.

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

Lifetime of the measure in years (default)

Heated gross floor area of the refurbished building (project specific)
Area-related Space Heating Demand of the reference building (default)
Area-related Space Heating Demand of the energy efficient building (default)
Area-related Domestic Hot Water Demand (default)

Expenditure Factor of the heating system in the reference building (default)
Expenditure Factor of the heating system in the efficient building (default)
Annual use efficiency of the heating system in the reference building (default)
Annual use efficiency of the heating system in the 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:

Building shell 25 years
Windows / glazing 30 years
Source: Decree No. 327/2015 annex 4

10 Country specific document with case by case calculation values




Heated floor area / Specific Heating Demand / Hot Water Demand /
Efficiency of the heating system:

Value Source
Heated gross floor area [m?] project specific -
SHDger [KWh/m?a] S:;'_-110762 Decree c?ig:é gnnex 3,

Based on information
from the heating system

EF SFH - 1.18 inspection reports sent to
Ref AP - 1.14 the SIEA by professionals
qualified by law
314/2012
Decree No. 422/2012,
EF SFH - 1.08 annex 2, Minimum
ol AP - 1.08 efficiency of condensing
boilers up to 100kW
Based on information
from the heating system
SFH - 0.85 inspection reports sent to
Ref AP - 0.88 the SIEA by professionals
qualified by law
314/2012
Decree No. 422/2012,
SFH - 0.93 annex 2, Minimum
et AP - 0.93 efficiency of condensing

boilers up to 100kW

AP - Apartment house
SFH - single family house

Heating Degree Days:

AP, SHF - 3,422
Source: STN 73 0540-2 table 14

11 Country specific document with case by case calculation values
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II.II.I Thermally improved building envelop 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, kindergartens and schools, universities,
hospitals, nursing homes, hotels, indoor swimming pools etc.

Bottom-up formula

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

Option 2:
TFES = A (SHDges — SHDgsy) *
Nefr

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 Area-related Space Heating Demand of the reference building
[kWh/m?/a]

SHDgg Area-related 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.

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)

Area-related Space Heating Demand of the reference building (default)
Area-related Space Heating Demand of the energy efficient building (default)
Expenditure Factor of the heating system in the efficient building (default)

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

12 Country specific document with case by case calculation values
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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:

Building shell
Windows / glazing
Source: Decree No. 327/2015 annex 4

25 years
30 years

Heated floor area / Specific Heating Demand / Efficiency of the heating

system:

Value Source
Conditioned gross floor area ) if
[mz] project specific -
AB - 28
SCHaSCHF - 28
HB - 35 Decree 364/2012
2 7
SHDger [kWh/m“a] HaR - 36 annex 3, class D
SaSF - 33
WaRTB - 33
AB - 25.2
SCHaSCHF - 25.2
HB - 31.5 Decree 364/2012
2 14
SHDer [kWh/m?a] HaR - 32.4 annex 3, class Al
SaSF - 29.7
WaRTB - 29.7
AB - 1.08
SCHaSCHF - 1.08 Decree No. 422/2012,
EF HB - 1.08 annex 2, Minimum
ol HaR - 1.08 efficiency of condensing
SaSF - 1.08 boilers up to 100kW
WaRTB - 1.08
AB - 0.93
SCHaSCHF - 0.93 Decree No. 422/2012,
HB - 0.93 annex 2, Minimum
et HaR - 0.93 efficiency of condensing
SaSF - 0.93 boilers up to 100kW
WaRTB - 0.93

13 Country specific document with case by case calculation values




AB - administrative buildings

SCHaSCHF - schools and schools facilities
HB - Hospital buildings

HaR - Hotels and restaurants

SaSF - Sports and sport facilities

WaRTB - Wholesale and retail trade buildings

Heating Degree Days:
AB - 3,104

SCHaSCHF - 3,083

HB - 3,846

HaR - 3,422

SaSF - 2,680

WaRTB - 2,553
Source: STN 73 0540-2 table 14

14 Country specific document with case by case calculation values
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II.II.I Thermally improved building envelop 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, kindergartens and schools,
universities, hospitals, nursing homes, hotels, indoor swimming pools etc.

Bottom-up formula

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

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

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 Area-related Space Heating Demand of the reference building
[kWh/m?/a]

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

HWD Area-related Hot Water Demand [kWh/m?/a]

EFRrer 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

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

Baseline

Area-related 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.

15 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 relating to the average space heating demand of the
reference building (project specific)

Area-related Space Heating Demand of the reference building (default)
Area-related Space Heating Demand of the energy efficient building (default)
Area-related Hot Water Demand (default)

Expenditure Factor of the heating system in the reference building (default)
Expenditure Factor of the heating system in the efficient building (default)
Annual use efficiency of the heating system in the reference building (default)
Annual use efficiency of the heating system in the 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:

Building shell 25 years
Windows / glazing 30 years
Source: Decree No. 327/2015 annex 4

Heated floor area / Specific Heating Demand / Hot Water Demand /
Efficiency of the heating system:

Value Source

Conditioned gross floor area

roject specfic -

AB - 112
SCHaCHSF - 112
HB - 140 Decree 364/2012,
HaR - 142 annex 3, class D
SaSF - 132
WaRTB - 130

SHDger [KWh/m?a]

AB - 28
SCHaCHSF - 28
HB - 35 Decree 364/2012,
HaR - 36 annex 3, class A
SaSF - 33
WaRTB - 33

SHDgx [kWh/m?a]

16 Country specific document with case by case calculation values
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AB - 4
SCHaCHSF - 6
HB - 26 Decree 364/2012
2 !
HWD [kWh/m-a] HaR - 32 annex 3, class A
SaSF -6
WaRTB - 5
AB - 1.33 Based on information
SCHaCHSF - 1.33 from the heating
HB - 1.33 system inspection
EFRrer HaR - 1.33 reports sent to the SIEA
a ) by professionals
SaSF - 1.33 qualified by law
WaRTB - 1.33 314/2012
Transformation and
distribution factor of
AB - 1.14 energy according to
SCHaCHSF - 1.14 decree No. 364/2012,
EF HB - 1.14 annex 2, calculated like
B HaR - 1.14 average value for
SaSF - 1.14 district heating by
WaRTB - 1.14 natural gas and wood
chips
NRef AB - 0.75 Based on information
SCHaCHSF - 0.75 from the heating
HB - 0.75 system inspection
HaR - 0.75 reports sent to the SIEA
a ’ by professionals
SasF - 0.75 qualified by law
WaRTB - 0.75 314/2012
g Transformation and
AB - 0.88 :ins(;f::igbyuuozccoflzlﬁ:)gr ’?c:
SCH;(;HS(I; ;80'88 decree No. 364/2012,
) annex 2, calculated like
HaR - 0.88
SaSF - 0.88 average value for
asr = ©. district  heating by
WaRTB - 0.88

natural gas and wood
chips
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AB - administrative buildings

SCHaCHSF - schools and schools facilities
HB - Hospital buildings

HaR - Hotels and restaurants

SaSF - Sports and sport facilities

WaRTB - Wholesale and retail trade buildings
Heating Degree Days:

AB - 3,104

SCHaSCHF - 3,083

HB - 3,846

HaR - 3,422

SaSF - 2,680

WaRTB - 2,553
Source: STN 73 0540-2 table 14
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IT.II1.1 Thermal improvement of single building
components (windows, roof etc.)

The method provides for evaluating the energy savings derived from the thermal
improvement of single building components (e.g. windows, building shell). The
heating system will not be replaced while improving single building components.

Bottom-up formula

Wall insulation:

Option 1:
TFESyqu = (URef_wall - UEff_wall) * Ax HDD = f * EFRef
Option 2:
TFESyqu = (URef_wall - UEff_wall) * A x HDD = f *
Nref
Window replacement:
Option 1:
TFESyingows = (URef_window - UEff_WindOW) * A+ HDD  f * EFpey
Option 2:
TFESwingows = (Uref window = UEff window) * A * HDD * f
Nref
Roof insulation:
Option 1:
TFESro0r = (Uref_roor — Ugff.roor) ¥ A * HDD * f + EFgey
Option 2:
TFESwinaows = (Ures window = UBff wingow) * A ¥ HDD * f
- NRref
Definition
TFES: Total Final Energy Savings [kWh/a]
URef wall U-value of the reference building component: overall heat transfer
URef_windows coefficient [W/m?K]
URef_roof
Uttt wall U-value of the efficient building component: overall heat transfer
Ukt windows coefficient [W/m?K]
UEfr_roof
A Area of the building component refurbished [m?]
HDDac Heating degree days at average climatic conditions [Kd/a]
f Conversion factor to kWh [kh/d]
EFRer Expenditure Factor of the heating system in the reference building
NRef Annual use efficiency of the heating system in the reference

building
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Baseline

U-value of each refurbished component or average U-value of each component in the
period of construction of the building undergoing refurbishment or in the year of last
refurbishment.

Values:

Lifetime of the measure in years (default)

U-value of the reference building component (default)

U-value of the efficient building component (default)

Area of the building component refurbished (project specific)

Heating Degree Days (default)

Conversion factor (default)

Expenditure Factor of the heating system in the reference building (default)

Annual use efficiency of the heating system in the reference 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:

Wall insulation 30 years
Windows replacement 30 years
Roof insulation 25 years

Source: Decree No. 327/2015 annex 4
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Heated floor area / Specific Heating Demand / Efficiency of the heating

wall Windows Rooz;oflat, Source
insulation change . .
including
Area of the building i i )
project project project
component 2 specific specific specific )
refurbished [m~]
SFH - 0.85 SFH - 2.86 SFH - 1.9 STN 73 0540-
-val W/m?K
U-valueger [W/m*K] AB - 1 AB - 4 AB - 4 1 (2002)
SFH - 0.22 SFH - 1.11 SFH - 0.1 STN 73 0540-
_ 2
U-valuegs [W/m?K] AB - 0.22 AB - 1 AB - 0.1 2 (2012)
Based on
information
from the
heating
system
inspection
SFH - 1.14 SFH - 1.14 SFH - 1.14
EFrer reports  sent
AB - 1.19 AB - 1.19 AB - 1.19

to the SIEA

by
professionals
qualified by

law 314/2012

SFH - Single family houses
AB - Administrative buildings

Conversion factor: 0.024

Source: formula: W/1000*24 - it is recalculation of losts for 24 hours in Watts

Heating Degree Days:

Heating Degree Days at average climatic conditions [Kd/a]:

Source: STN 73 0540-2 table 14

3,422
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IT.II1.1 Combined Heat and Power (CHP) plants in

industry

Applying this method requires that the thermal and electric capacity as well as
the efficiency of the installed CHP plant are known.

Bottom-up formula

Pel,CHP ch,CHP Pel,CHP

TFES = ( ) “t100 - (1 = fpg)

Net,Ref  MNtnpref  NelcHP

Factor for feeding electricity and heat into the public grid

B Qure T Werre
Tre = Qunenp T Weicnp
Definition
TFES Total Final Energy Savings [kWh/a]
Pel,crp Electrical power of the CHP plant [kWg]
Nel,Ref Electrical efficiency of the reference electricity generation plant [%]
Qtn,crp Thermal power of the CHP plant [kW]
Nth,Ref Thermal efficiency of the reference heat generation plant [%]
Nel,cHP Electrical efficiency of the CHP plant [%]
ti00 Average yearly full load hours of the CHP plant [h/a]
frg Factor for feeding electricity and heat into the public grid
Qth pc Heat fed into the public grid (e.g. district heat)
Wel pg Electricity fed into the public grid
Qtn,crp Heat generated in CHP plant
Wel,crp Electricity generated in CHP plant
Baseline

Generation of heat and power through a separate system, i.e. not a combined one

Values:

Lifetime of the measure in years (default)

Electrical power of the CHP plant (project specific)

Electrical efficiency of the reference electricity generation plant (project specific)
Thermal power of the CHP plant (project specific)

Thermal efficiency of the reference heat generation plant (d project specific)
Electrical efficiency of the CHP plant (project specific)

Average yearly full load hours of the CHP plant (project specific)

Factor for feeding electricity and heat into the public grid (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:

Parameters

Value

Source

Lifetime [years]

20

Decree 327/2015 annex 4

Electrical power of the CHP
plant [kWg]

project specific

Electrical efficiency of the
reference electricity
generation plant [%]

project specific

Thermal power of the CHP
plant [KW]

project specific

Thermal efficiency of the
reference heat generation
plant [%]

project specific

Electrical efficiency of the
CHP plant [%]

project specific

Average vyearly full load
hours of the CHP plant
[h/a]

project specific

Factor for feeding electricity
and heat into the public grid

project specific

Heat fed into the public grid
(e.qg. district heat)

project specific

Electricity fed into the
public grid

project specific

Heat generated in CHP plant

project specific

Electricity generated in CHP
plant

project specific
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IT.II1.1 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.
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Bottom-up formula

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

Definition

TFES Total Final Energy Savings [kWh/a]

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

Eafter 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

Patter Industrial production volume in units of production after
implementation of energy efficiency measure

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.11.1I Installation of a soil-, water or air-source heat
pump in new buildings

The method provides for evaluating the energy savings derived from the
installation of soil, water- or air-source heat pumps in newly constructed
residential buildings. An average heating system for producing heat and hot water
serves as reference system.

When applying the formula, the following conditions have to be met:
The criteria for the minimum Seasonal Performance Factor (SPF)

according to Annex VII of the Renewable Energy Directive 2009/28/EC
must be taken into account.

When installing the heat pump, all technical prerequisites for the optimal
functioning of the heat pump have to be met.

Bottom-up formula for single-family homes

Option 1:
TFES = A + ((SHD + HWD) * EFgep — (SHD + HWD) * EFEff))

Option 2:
TFES = A (SHD + HWD B SHD + HWD)

NRef Neff
Definition
TFES Total Final Energy Savings [kWh/a]
A Heated gross floor area of the newly constructed building [m?]
SHD Area-related Space Heating Demand [kWh/m?2/a]
HWD Area-related Domestic Hot Water Demand [kWh/m?2/a]
EFrer Expenditure Factor of the reference heating system
EFes Expenditure Factor of the efficient heating system
MNRef Annual use efficiency of the reference heating system
NEfe Annual use efficiency of the efficient heating system
Baseline

Average heating system producing heat and hot water.

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)

Heated gross floor area of the newly constructed building (project specific)
Area-related Space Heating Demand (default)

Area-related Domestic Hot Water Demand (default)

Expenditure Factor of the reference heating system (default)

Expenditure Factor of the efficient heating system (default)

Annual use efficiency of the reference heating system (default)

Annual use efficiency of the efficient 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:

Installation of a heat pump in new buildings 25 years
Source: Decree No. 327/2015 annex 4
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Heated floor area / Specific Heating Demand / Hot Water Demand /
Efficiency of the heating system:

Single-family homes

Source

Heated gross floor area of the
constructed building

newly
[m?]

project specific

SHD [kWh/m2/a]

42

Decreee 364/2012, annex 3,
class A

HWD [kWh/m2/a]

12

Decreee 364/2012, annex 3,
class A

EFRef

1.18

Refence minimum efficiency
of boilers for solid fuels
(Ecodesign, Commission
regulation 2009/125/ES)

EFes

0.38

Inverted value of average
seasonal performance factor
SPF air/water/
http://www.siea.sk/letaky/c-
4733/ako-vybrat-tepelne-
cerpadlo/

INRef

0.85

Refence minimum efficiency
of boilers for solid fuels
(Ecodesign, Commission
regulation 2009/125/ES)

NEff

2.63

SPF (seasonal performance
factor) air/water
http://www.siea.sk/letaky/c-
4733/ako-vybrat-tepelne-
cerpadlo/

Heating Degree Days: 3,422

Source: STN 73 0540-2 table 14
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II.II.III Installation of a soil-, water or air-source heat
pump in existing buildings

The method provides for evaluating the energy savings derived from the
installation of soil, water- or air-source heat pumps in existing refurbished
residential buildings. An average heating system for producing heat and hot water
serves as reference system.

When applying the formula, the following conditions have to be met:
The criteria for the minimum Seasonal Performance Factor (SPF)

according to Annex VII of the Renewable Energy Directive 2009/28/EC
must be taken into account.

When installing the heat pump, all technical prerequisites for the optimal
functioning of the heat pump have to be met.

Bottom-up formula for single-family homes

Option 1:
TFES = A + ((SHD + HWD) * EFgep — (SHD + HWD) * EEEff)

Option 2:
TFES = A » (SHD + HWD B SHD + HWD)

NRef Nerf
Definition
TFES Total Final Energy Savings [kWh/a]
A Heated gross floor area of the existing building [m?]
SHD Area-related Space Heating Demand [kWh/m?2/a]
HWD Area-related Domestic Hot Water Demand [kWh/m?/a]
EFRes Expenditure Factor of the reference heating system
EFge Expenditure Factor of the efficient heating system
MNRef Annual use efficiency of the reference heating system
NEfif Annual use efficiency of the efficient heating system
Baseline

Average heating system producing heat and hot water.

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)

Heated gross floor area of the newly constructed building (project specific)
Area-related Space Heating Demand (default)

Area-related Domestic Hot Water Demand (default)

Expenditure Factor of the reference heating system (default)

Expenditure Factor of the efficient heating system (default)

Annual use efficiency of the reference heating system (default)

Annual use efficiency of the efficient 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:

Installation of a heat pump in existing buildings 25 years
Source: Decree No. 327/2015 annex 4
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Heated floor area / Specific Heating Demand / Hot Water Demand /

Efficiency of the heating system:

Value

Source

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

project specific

SHD [kWh/m2/a]

86

Decreee 364/2012, annex
3, class A

HWD [kWh/m2/a]

24

Decreee 364/2012, annex
3, class A

EFRef

1.18

Refence minimum efficiency
of boilers for solid fuels
(Ecodesign, Commission
regulation 2009/125/ES)

EFes

0.38

Inverted value of average
seasonal performance factor
SPF air/water/

http://www.siea.sk/letaky/c-
4733/ako-vybrat-tepelne-
cerpadlo/

NRef

0.85

Refence minimum efficiency
of boilers for solid fuels
(Ecodesign, Commission
regulation 2009/125/ES)

NEff

2.6315779

SPF (seasonal performance
factor) air/water
http://www.siea.sk/letaky/c-
4733/ako-vybrat-tepelne-
cerpadlo/

Heating Degree Days: 3,422
Source: STN 73 0540-2 table 14
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II.II.IV  Improvement of heat generation, distribution and
emission

The formula for heating system improvements may be applied to residential and
non-residential buildings. The savings calculation may consider the following
options:

New installation and replacement of boilers:

o Regular replacement of existing boilers after the end of their lifetime
with new boilers being more energy efficient than the old ones;

o Early replacement of defect old boilers (instead of repair) and
installation of new boilers being more energy efficient;

o Early replacement of existing boilers and installation of new boilers
being more energy efficient;

o New buildings: installation of boilers being more efficient than the
standard one.

Partial or complete replacement of the heaters
Partial or complete replacement or improvement of distribution network

New installation or improvement of control system

The method also allows for calculating the energy savings of the different heat
subsystems (generation, distribution, and emission, each including its controls)
by comparing the system losses and defining system performance factors.

The annual energy savings should be referred to end-use actions related to the
installation of condensing boilers with modulated burners operating with a return-
water temperature not exceeding 60°C which can be associated or not with an
improvement in heat distribution.
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Bottom-up formula

Option 1:
TFES = A x SHD * (EFges — EFgyf)

Option 2:

1 1
TFES=A*SHD*< - )
Nref  MNEff

MIRef = Mrb Mre Nrd
NEeff= Tleb Nee Ned

Definition

TFES Total Final Energy Savings [kWh/a]

A Heated gross floor area of the building

SHD Area-related Specific Heating Demand [kWh/m?a]
EFgrer Expenditure Factor of the reference heating system
EFgs Expenditure Factor of the new heating system

Nper Annual use efficiency of replaced heating system
N Annual use efficiency of condensing heating system
Nrb Annual use efficiency of replaced boiler

Nre Annual use efficiency of replaced heaters

Nrd Annual use efficiency of replaced distribution system
Neb Annual use efficiency of efficient new boiler

Nee Annual use efficiency of new heaters

Ned Annual use efficiency of efficient distribution system
Baseline

Replacement of the boiler at the end of its lifetime: market average of an energy
inefficient boiler.

Anticipated replacement: market average of an energy inefficient boiler or of boilers in
stock.

New installation: market average of an energy inefficient boiler or of boilers in stock.

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

Values:

Lifetime of the measure in years (default)

Area-related Specific Heating Demand (default)

Heated gross floor area of the building (project specific)

Expenditure Factor of the reference heating system (default)

Expenditure Factor of the new heating system (default)

Annual use efficiency of replaced heating system (with participating parts) (default)
Annual use efficiency of condensing heating system (with participating parts) (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:

Improvement of heat generation, distribution
and emission

Source: Decree No. 327/2015 annex 4

15 years

Heated floor area / Specific Heating Demand / Efficiency of the heating
system:

Value Source
Heated gross floor area 172 Average from INFOREG 2016
of the building [m?] based on energy cetificates
SHD [kWh/m2/a] 86 Decree 364/201;, annex 3, class
1.3 Based on information from the
heating system inspection reports
EFrer sent to the SIEA by professionals

qualified by law 314/2012

1.15 Decree No. 422/2012, annex 2,
Minimum efficiency of condensing

EFes boilers up to 100kW

NRef 0.77 Based on information from the
heating system inspection reports
sent to the SIEA by professionals
qualified by law 314/2012

NEr 0.87 Decree No. 422/2012, annex 2,
Minimum efficiency of condensing
boilers up to 100kW

Heating Degree Days: 3,422
Source: STN 73 0540-2 table 14
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IT.II1.1 Thermal insulation of pipes in the heating system

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

Bottom-up formula

(qinit - qnew) * L+ HD x24 % c

TFES = 1000

Definition

TFES: Total Final Energy Savings [kWh/a]

Qinit Initial pipe heat loss [W/m]

Onew Pipe heat loss after thermal insulation [W/m]

L Length of insulated pipes [m]

C Intermittency coefficient depending on not continuous operation of
the heating system

HD Heating Days

Baseline

New installation: the g value of the heat loss of pipes with thermal insulation is
compared to the existing q value of the heat loss.

Values:

Lifetime of the measure in years (default)
Initial pipe heat loss (project specific)

Pipe heat loss after thermal insulation (default)
Length of insulated pipes (project specific)
Intermittency coefficient (default)

Heating Days (default)

35 Country specific document with case by case calculation values



mult @
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: Decree No. 327/2015 annex 4

Parameters Value Source
Initial pipe heat loss [W/m] project specific -
Pipe heat loss after thermal 10 http://vytapeni.tzb-
insulation [W/m] info.cz/tabulky-a-

vypocty/44-tepelna-ztrata-
potrubi-s-izolaci-kruhoveho-

prurezu

Length of insulated pipes project specific -

[m]

Intermittency coefficient 0.97 STN EN 15316-2-1
Heating degree days 212 STN 73 0540-2 table 14
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I1.11.1 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 x %*(;_ ! )
Npoiter * Nais ~ \Mini  Tnew
Definition
TFES: Total Final Energy Savings [kWh/a]
SHD Specific heating demand of the building [kWh/m?/a]
A Total heated floor area [m?]
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)
Total heated floor area (default)

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:

Lifetime of the measure:

Installation of thermostatic valves on radiators

Source: Decree 327/2015 annex 4

10 years

Heated floor area / Specific Heating Demand / Efficiency of the heating

system:

Parameters

Value

Source

Total heated floor area [m?]

172

Decree 364/2012, annex
3, class D

SHD [kWh/m2/a]

42

Decree 364/2012, annex
3, class Al

Nboiler

0.82

Decree No. 422/2012,
annex 2, Minimum
efficiency of condensing
boilers up to 100kW

Ndis

0.92

Decree No. 422/2012,
annex 2, Minimum
efficiency of condensing
boilers up to 100kW

Nini

0.88

Decree No. 422/2012,
annex 2, Minimum
efficiency of condensing
boilers up to 100kW

Nnew

Decree No. 422/2012,
annex 2, Minimum
efficiency of condensing
boilers up to 100kW

Heating Degree Days: 3,422
Source: STN 73 0540-2 table 14
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IT.II1.1 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* (Pstock,Average - PBest,Market,Pramoted) *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 30 years
Source: Decree No. 327/2015 annex 4

Power average of lamps / Average yearly operating hours:

Parameters Value Source

Power average of the 100 Average power based on
existing lamp [W] data collection process
Power average of the 11 Project average values in
efficient lamp [W] year 2016
Average yearly operating 2,000 Decree No. 364/2012
hours [h/a]
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II.II.I Energy 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 * (Ppor — Prrs * *t
TFES = ( Ref Eff red)

1000
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? (default)
Installed lighting power after replacement per m? (default)
Reduction factor for additional measures (e.g. dimming) (project specific)

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 system in non-
residential buildings

Source: Decree No. 327/2015 annex 4

12 years

Floor area / Installed lighting power / Reduction factor / Average yearly
operating hours:

Parameters Value Source

Floor area of office building project specific -
where lighting system has
been refurbished [m?]

Installed lighting power 80 National estimation
before replacement per m? based on projects
[W/m?]

Installed lighting power 50 National estimation
after replacement per m? based on projects
[W/m?]

Reduction factor for project specific -

additional measures:

Partial dimming - -

Interval timer - -

Occupancy sensor - -

Automatic  adaption to - -

daylight
Average yearly operating 3,300 Decree No. 364/2012
hours [h/a] table 4
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IT.II1.1 Energy efficient lighting in gastronomy and hotels

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

Bottom-up formula

nx* (PStock_Average - 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 the 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 gastronomy and
hotels

Source: Decree 327/2015, annex 4

30 years

Power average of lamps / Average yearly operating hours:

Parameters Value Source
Power average of the 75 Project average based on
existing lamp [W] existing projects
Power average of the 35 Project average based on
efficient lamp [W] existing projects
Average yearly operating 4,000 Decree No. 364/2012
hours [h/a] table 4
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IT.II1.1 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 *Prer) = (Less * Pegr 'Fred)) 't

Definition
TFES Total Final Energy Savings [kWh/a]
LRef Number of light points of the energy inefficient street lighting
system
Lese Number of light points of the energy efficient street lighting system
Pres Power output per light point of the energy inefficient system [W]
Pes Power output per light point of the energy efficient system [W]
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 2016

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 (default)

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

Reduction factor for additional measures (project specific)

Average yearly operating hours (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:

Lifetime of the measure:

Energy efficient street lighting
Source: Decree 327/2015, annex 4

15 years

Power output per light point / Reduction factor / Average yearly

operating hours:

of the energy efficient
system [W]

Parameters Value Source

Power output per light point 291 Average project specific
of the lighting system value
(inefficient) [W]

Power output per light point 100 Average project specific

value

Reduction factor for
additional measures:

project specific

Without night setback

Night setback (X %)

Night setback (100%)

Average yearly operating
hours [h/a]

3,900

Operation during the whole
year (STN EN 13201)
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IT.II1.1 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]
PRrer Installed lighting power before replacement [W]
Pesr 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 (default)
Power output per light point of the energy efficient system (default)
Reduction factor for additional measures (project specific)

Average yearly operating hours (default)

Number of lighting systems modernized (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:

Lifetime of the measure:

Lighting in industrial buildings
Source: Decree 327/2015, annex 4

25 years

Installed lighting power / Reduction factor / Average yearly operating

hours:

Parameters Value Source
Installed lighting power 250 Average project specific
before replacement [W] value
Installed lighting power 100 Average project specific

after replacement [W]

value

Reduction factor for
additional measures:

project specific

Partial dimming

Interval timer

Motion sensor

Automatic adaption to day-
light

Average yearly operating
hours [h/a]

8,000

Operation during the whole
year based on projects
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II.II.1 Photovoltaic plants

Target sectors: households (residential buildings), public and private services
(tertiary buildings)

The bottom-up formula provides for the evaluation of annual energy savings from
the installation of photovoltaic plants (PV plants) to cover the final consumer’s
own electricity consumption. Only the amount of electricity used to cover the
consumer’s final energy consumption (own consumption) may be considered
when claiming for energy savings within the monitoring of the implementation of
the EED; electricity fed into the public grid may therefore not be considered.

This measure results in reduction of final energy sold to customers of energy

utilities (and thereby possible primary energy savings) and not in final energy
savings.

Bottom-up formula

Option 1:
TFES = Ppy * t * PR * (1 — eegiq)

Option 2:

1
TFES = Ppy * + Hm * 1 * (1 — Ppogs) * (1 — eegyyq)
SPPV

Definition

TFES Total Final Energy reduction of electricity delivered from public grid
[kWh/a]

PPV Installed peak power of the PV system [kWpeak]

t Sunshine duration at 1000 W/m2 (full-time load) at site [h/a]

PR Performance ratio of the PV plant: ratio of the actual and theoretical
energy output of the PV plant [%]

eegrid Share of electricity that is fed into the public grid and cannot be
counted as reduction of energy sold [%]

sPPV Specific peak power of the PV system [kWpeak/m2 module area]

Hm Average sum of global irradiation per square meter received by the
modules of the given system with a certain slope (e.g. 35°) and
azimuth (e.g. 0°, i.e. oriented towards south) (kWh/m2)

Ny Average electric efficiency of the modules

Ploss Combined PV system losses [% of Hm]

Estimated losses due to temperature and low irradiance: 8.1%
(using local ambient temperature)5

Estimated loss due to angular reflectance effects: 2,99 rror! Bookmark
not defined.

Other losses (cables, inverter etc.)

> Source: PVGIS - Joint Research Centre - Europa: http://re.jrc.ec.europa.eu/pvgis/
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Baseline

No PV system installed; all electricity needed by final customer is supplied via public
electricity grid.

Values:

Lifetime of the measure in years (default)

Installed peak power of the PV system (default)

Sunshine duration at 1000 W/m2 (full-time load) at site (default)

Performance ratio of the PV plant: ratio of the actual and theoretical energy output of
the PV plant [%](default)

Share of electricity that is fed into the public grid and cannot be counted as reduction of
energy sold (default)

Specific peak power of the PV system related to installed module area (project specific)

Average sum of global irradiation per square meter received by the modules of the
given system (project specific)

Average electric efficiency of the modules (project specific)
Combined PV system losses (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:

Photovoltaic Plants 20 years
Source: Decree 327/2015, annex 4

Parameters Value Source*
Installed peak power of the 25 %
PV system [kWpeak] )
Sunshine duration at 1000 980 %
W/m?2 at site [h/a]
Performance ratio of the PV 95 %
plant [%]

Specific peak power of the
PV  system related to
installed module area
[kWpeak/m2 module area]

Average sum of (global
irradiation per square meter
received by the modules of
the given system

Average electric efficiency
of the modules

Combined PV system losses
[%]

Share of electricity that is fed into the public grid and cannot be counted as
reduction of energy sold (default or project specific):

PV systems private homes - -

PV systems in companies - -

Stand-alone PV systems 50 *
[%]

*Source: PVGIS - JRC - Europe: http://re.jrc.ec.europa.eu/pvgis/
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IT.II1.1 Replacement of an old gas- or oil boiler with an
efficient gas- or oil boiler

The following formula can be applied to single- and multi-family homes as well as
to big housing 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) * EFgep — (SHD + HWD) » EFEff))

Option 2:
TFES =n*Ax* (SHD + HWD) * ( ! —L))

Nref MNEff
Definition
TFES Total Final Energy Savings [kWh/a]
n Number of boilers replaced
A Heated gross floor area of the building [m?]
SHD Area-related Space Heating Demand [kWh/m?2/a]
HWD Area-related Domestic Hot Water Demand [kWh/m?2/a]
EFgrer Expenditure Factor of the existing heating system
EFes Expenditure Factor of the new heating system
NRef Annual use efficiency of the existing heating system
NEf 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.

Values:

Lifetime of the measure in years (default)

Number of boilers replaced (project specific)

Heated gross floor area of the building (project specific)
Area-related Space Heating Demand (default)

Area-related 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)
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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:

Replacement of an old gas- or oil boiler with
an efficient one

Source: Decree 327/2015, annex 4

20 years

Heated floor area / Specific Heating Demand / Hot Water Demand /
Efficiency of the heating system:

Single family Source
houses (value)
Heated gross floor
area of the newly roiect specific )
constructed building Pro] P
[m?]
SHD [kWh/m?2/a] 53 Decree No. 364/2012
HWD [kWh/m?2/a] 16 Decree No. 364/2012
Based on information
from the heating system
83% inspection reports sent to
TlRet ° the SIEA by professionals
qualified by law 314/2012
Decree No. 422/2012,
annex 2, Minimum
97% .. .
nNEse efficiency of condensing
boilers up to 100kW

Heating Degree Days: 3,422
Source: STN 73 0540-2, table 4
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IT.II1.1 Replacement of an old boiler with an efficient
biomass boiler

The formula provides for calculating the energy savings resulting from the
replacement of old inefficient boilers used for heating and hot water (oil, gas or
biomass) with energy efficient biomass boilers. It can be used for single- and
multi-family homes as well as for big housing blocks.

Bottom-up formula

Option 1:
TFES =nx A+ ((SHD + HWD) * EFyy — (SHD + HWD) * EFgyf))

Option 2:
TFES =n*Ax* (SHD + HWD) * ( ! —L>

Nref MNefr
Definition
TFES Total Final Energy Savings [kWh/a]
n Number of boilers replaced
A Heated gross floor area of the building [m?]
SHD Area-related Space Heating Demand [kWh/m?2/a]
HWD Area-related Domestic Hot Water Demand [kWh/m?2/a]
EFRer Expenditure Factor of the existing heating system
EFes Expenditure Factor of the new heating system
NRes Annual use efficiency of the existing heating system
Neff Annual use efficiency of the new heating system
Baseline

Replacement at the end of the boiler’s lifetime: average oil, gas or biomass 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)

Heated gross floor area of the building (project specific)
Area-related Space Heating Demand (default)

Area-related Domestic Hot Water Demand (default)

Expenditure Factor of the reference heating system (project specific)
Expenditure Factor of the efficient heating system (project specific)
Annual use efficiency of the reference heating system (default)
Annual use efficiency of the efficient 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 biomass boiler

Source: Decree 327/2015, annex 4

20 years
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Heated floor area / Specific Heating Demand / Hot Water Demand /
Efficiency of the heating system:

Single family Souce
houses (value)

Heated gross floor

area of the newly . e
project specific -

constructed

building [m?]

SHD [kWh/m?2/a] 53 Decree No. 364/2012
HWD [kWh/m?2/a] 16 Decree No. 364/2012

Based on information from the
heating system inspection reports
NRef 67% sent to the SIEA by professionals
qualified by law 314/2012

Decree No. 422/2012, annex 2,
Minimum efficiency of condensing

0,
NEfr 85% boilers up to 100kW

Heating Degree Days: 3,422
Source: STN 73 0540-2, table 4
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IT.I1.1I Biomass boilers (escorted with old existing ones
as additional energy source)

The measure is about replacing conventional fossil fuel fired boilers with biomass
boilers. The biomass boiler can represent:

The only heating system in the building (please refer to chapter Error!
Reference source not found.) or

An additional heating system in the building.

The existing fossil fuel boiler (FFB) is supplemented by a biomass boiler (BMB).
The annual heat consumption (Q) is divided into two parts, according to the ratio
of heat production (usually: BMB = base load; FFB = peak load/backup). The
values refer to the heat demand (useful heat) by biomass (Qsiomass, €.9. Qiomass =
90% of total heat demand) and by fossil fuels (Qrossi, €.9. Qrossi = 10% of total
heat demand).

Bottom-up formula

Option 1:
TFES =nxAx ((SHD + HWD) * EFgor — (Qrossi * (SHD + HWD) * EFges + Qpiomass * (SHD + HWD)
* EFEff))
Option 2:
PEES = mxax (L SHD +HWD) (Q Fossit* SHD + HWD) | Qpiomass * (SHD + HWD)>
TRef NRef Nefr
Or:
(SHD + HWD) (SHD + HWD)
TFES = n * A * Qpjomass * -
NRef NEff
Definition
TFES Total gross annual energy savings [kWh/a]
n Number of biomass boilers installed/replaced
A Heated gross floor area of the building [m?]
SHD Area-related Space Heating Demand [kWh/m?2/a]
HWD Area-related Domestic Hot Water Demand [kWh/m?2/a]
EFger Expenditure Factor of the existing heating system (fossil fuel boiler)
EFgs Expenditure Factor of the new heating system (biomass boiler)
Mkef Annual use efficiency of the existing heating system (fossil fuel
boiler)
Nefr Annual use efficiency of the new heating system (biomass boiler)
Baseline

Average efficiency of heating systems substituted by biomass boiler:
Market average of an inefficient biomass boiler.

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 biomass boilers installed/replaced (project specific)
Heated gross floor area of the building (project specific)
Area-related Space Heating Demand (default)

Area-related Domestic Hot Water Demand (default)

Expenditure Factor of the existing heating system (project specific)
Expenditure Factor of the new heating system (project specific)
Annual use efficiency of the existing heating system (default)
Annual use efficiency of the new heating system (default)
Percentage of heat demand covered by fossil fuel boiler (project specific)

Percentage of heat demand covered by biomass boiler (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:

Biomass boiler escorted with old fossil fuel
boiler

Source: Decree 327/2015, annex 4

20 years
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Heated floor area / Specific Heating Demand / Hot Water Demand /
Efficiency of the heating system:

Single family Source
houses (value)

Heated gross floor
area of the newly

constructed building project specific B

[m?]

SHD [kWh/m?2/a] 53 Decree No. 364/2012

HWD [kWh/m?2/a] 16 Decree No. 364/2012

INRef 70% Based on information from the
heating system inspection reports
sent to the SIEA by professionals
qualified by law 314/2012

st 85% Decree No. 422/2012, annex 2,

Minimum efficiency of condensing
boilers up to 100kW

Heating Degree Days: 3,422
Source: STN 73 0540-2, table 4
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II.II.1 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 * EFer

Option 2:

TFES = A= Qave_yield * HR%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

NRes 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 (default)

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

Expenditure Factor of the existing heating system (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 water heating

Source: Decree 327/2015, annex 4

20 years
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Installed collector surface / Average yearly heat output / Efficiency of

the heating system:

Solar water heating

Source

Installed collector surface 6 Average value based on
[m?] data from Slovak
national dotation
programme Green
Households
Average yearly heat output 525 Minimum value from
per m? installed collector national subsidy program
surface [kWh/m2/a] Higher utilization of
biomass and solar
energy in households
EFger 1.22 1/effectivity - inverted
value of normalized
value
INRef 0.82 STN 73 0540-2
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II.II.1 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.

Bottom-up formula

TFES = n* (Egye — Eeff)

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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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:

Fridges
Parameters Value Source
Number of energy efficient goods roiect
purchased with the highest available projec -

- specific
energy efficiency class
Average yearly energy consumption of the Consumption of highly
highly efficient white good to be installed efficient white good (A++
(A++ or highest available energy efficiency 180 and A+++) on market
class) [kWh/a] recalculated to consumption

during the year

Average yearly energy consumption of the Weighted average from B,
least efficient good available on the market 266 A, A+
[kWh/a]
Lifetime [years] 15 Decree No. 327/2015 annex

4
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IT.1I1.1 Zavedenie stavebnych noriem pre nové obytné a
tercialne budovy

Metdda zavedenia stavebnych noriem pre nové obytné a tercidlne budovy
zabezpecuje vyhodnotenie ro¢nych energetickych Uspor odvodené zo zavedenia
stavebnych noriem so striktnejs$imi poziadavkami vo vztahu k narokom budov na
priestorové vykurovanie a zo zavedenia opatreni podporujucich budovy ktoré
prekraduju existujuce stavebné normy.®

Vzorec metddy zdola nahor’

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

Moznost 2:

TFES = A * (SHDinocode _ SHDnewcode)
Ninicode Nnew

Definicia

TFES: Celkova konecna Uspora energie [kWh/a]

A Hrubad podlahovd plocha s upravovanym stavom prostredia
novopostavenej budovy [m?]

SHDinicode Specificky narok na priestorové vykurovanie budovy postavenej
podla starych stavebnych noriem zavedenych po roku YYYY alebo
podla platnych noriem od roku YYYY [kWh/m?/a]

SHDewcode Specificky narok na priestorové vykurovanie budovy postavenej
podla novych stavebnych noriem zavedenych v roku YYYY
[kWh/m?/a]

EFger Nakladovy faktor vykurovacieho systému v budove postavenej podla
starych stavebnych noriem

EFes Nakladovy faktor vykurovacieho systému v budove postavenej podla
novych stavebnych noriem

Nicode Ro¢néd efektivnost pri vyuzivani vykurovacieho systému v budove
postavenej podla starych (prvych) stavebnych noriem

N, Ro¢na efektivnost pri vyuzivani vykurovacieho systému v budove

postavenej podla novych stavebnych noriem

6 Odporué&ania Meracich a Overovacich Metdd v Ramci Smernice EK &. 2006/32/EC o Efektivnosti
Koncového Vyuzitia Energie a Energetickych Sluzbach, str. 66; Na stiahnutie: https://www.energy-
community.org/pls/portal/docs/906182.PDF, 30. jun 2015

7 Ibidem, str. 67.
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Zakladny predpoklad®

Specificky narok na priestorové vykurovanie budovy postavenej podla starych
stavebnych noriem zavedenych po roku YYYY alebo podla platnych noriem od roku
YYYY. Ak v roku YYYY nebol v platnosti ziaden stavebny =zakon, zakladnym
predpokladom je priemerny narok na priestorové vykurovanie budovy postavenej v roku
YYYY.

V pripade opatreni podporujlcich budovy prekracujice stavebné normy (poziadavky) sa
rocné konecné Uspory energie vypocitaji na zaklade rozdielu pomeru medzi
$pecifickym narokom na priestorové vykurovanie a energetickou efektivnostou
vykurovacich systémov medzi prvym stavebnym zakonom v platnosti alebo zavedenym
po roku YYYY a pomeru podporovanych budov.

Ak stavebny zakon zavadza aj poziadavky efektivnosti na vykurovacie systémy, tie by
mali byt takisto zahrnuté.

Hodnoty $pecifického potreby tepla na vykurovanieby mali byt upravené podla
prislusného stupria vykurovania v danych dnoch.

Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovand hodnota)
Hruba podlahova plocha s upravovanym stavom prostredia (projektova hodnota)

Specificky narok na priestorové vykurovanie budovy postavenej podla starych
stavebnych noriem (preddefinovana hodnota)

Specificky narok na priestorové vykurovanie budovy postavenej podla novych
stavebnych noriem (preddefinovana hodnota)

Nakladovy faktor vykurovacieho systému v budove postavenej podla starych stavebnych
noriem (projektova hodnota)

Nakladovy faktor vykurovacieho systému v budove postavenej podla novych stavebnych
noriem (projektova hodnota)

Ro¢néd efektivnost pri vyuzivani vykurovacieho systému v budove postavenej podla
starych stavebnych noriem (preddefinovana hodnota)

Roc¢nd efektivnost pri vyuzivani vykurovacieho systému v budove postavenej podla
novych (prvych) stavebnych noriem (preddefinovana hodnota)

8 Ibidem, str. 66.
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Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Definicia vypoctovych hodnot

Zivotnost opatrenia:

Prijatie prvého stavebného zdkona 2002
Prijatie nového stavebného zakona 2016
Priemernd Zivotnost opatrenia 10 rokov

Zdroj: Priemer na zaklade zmien v oblasti stavebnych noriem

Vykurovana podlahova plocha / Merna potreba tepla na kiarenie /
uéinnost vykurovacieho systému:

Hodnota Zdroj

Hruba vykurovana ) , -
podlahozé plocha [m?] projektova hodnota

D-81.4 STN 730540-1 (platna od roku

SHDinicode [kWh/mza] OB - 50 2002)

D -40.7 STN 730540-2 (platna od roku

SHDnewcode [kWh/mza] OB - 25 2012)

Faktor transformacie a
distriblcie energie podla
vyhlasky ¢. 364/2012,
priloha ¢.2 vypocitany ako
priemerna hodnota pre
dialkové vykurovanie
zemnym plynom a drevnou
Stiepkou

Njnicode 0.80

Faktor transformacie a
distribucie energie podla
vyhlasky ¢. 364/2012,
priloha ¢.2 vypocitany ako
priemerna hodnota pre
dialkové vykurovanie
zemnym plynom a drevnou
Stiepkou

Nnew 0.80

D - Domacnosti (jednogeneracné domy)
OB - Obytné budovy

Vykurovacie dennostupne:
Vykurovacie dennostupne (HDD): D, OB - 3,422
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II.III.I  Tepelne vylepSeny obvodovy plast
novopostavenych obytnych budov

Novopostavené budovy sa povazuju za energeticky efektivne ak spifiaju vyssi
Standard acinnosti nez ten, ktory vyplyva z narodného stavebného zdkona pre
nové stavby.

Nasledujlci vzorec sa vztahuje na rodinné domy pre jednu a viac rodin, ako aj
pre obytné bloky.

Vzostupny vzorec

MozZnost 1:
TFES = A x (SHDgey — SHDg s ) * EFg s

Moznost 2:

TFES = A » (SHDgey — SHDg s ) *

Nerf

Definicia

TFES: Celkové konecné Uspory energie [kWh/a]

A Hrubad podlahovd plocha s upravovanym stavom prostredia
novopostavenej budovy [m?]

SHDges Mernda potreba tepla na priestorové vykurovanie referencnej budovy
[kWh/m?/a]

SHDgi Mernd potreba tepla na priestorové vykurovanie energeticky
efektivnej budovy [kWh/m?/a]

EFeq Nakladovy faktor efektivneho vykurovacieho systému v
novopostavenej budove

nNEff Ro¢nd efektivnost pri vyuZivani vykurovacieho systému v

novopostavenej budove

Zakladny predpoklad

Maximalna potreba tepla na priestorové vykurovanie vyplyvajuca z narodného
stavebného zakona [kWh/m?/a].

Hodnoty potreby tepla pre priestorové vykurovanie by mali byt korigované podla
relevantného poctu vykurovacich dennostupnov.
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Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Hrubd podlahova plocha s upravovanym stavom prostredia v novopostavenej budove
(projektova hodnota)

Mernd potreba tepla na priestorové vykurovanie referencnej budovy (preddefinovana
hodnota)

Mernd potreba tepla na priestorové vykurovanie energeticky efektivnej budovy
(preddefinovana hodnota)

Nakladovy faktor efektivheho vykurovacieho systému v novopostavenej budove
(preddefinovana hodnota)

Roc¢nd efektivnost pri vyuzivani vykurovacieho systému v novopostavenej budove
(preddefinovana hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Plast budovy 30 rokov
Okna/ zasklenie 30 rokov
Zdroj: Vyhlaska 327/2015 priloha 4
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Vykurovana podlahova plocha / Specificky narok na kirenie / efektivhost

vykurovacieho systému:

Hodnota

Zdroj

D - projektova

Hrubd vykurovana podlahova hodnota i
plocha [m?] OB - projektova
hodnota
D-42 Vyhlaska 364/2012, Priloha
2 r
SHDRef[kWh/m a] OB - 27 3, trieda D
D -35 Vyhlaska 364/2012, Priloha
2 ’
SHDex [kWh/m“a] OB - 20 3, trieda Al
Vyhlaska ¢. 422/2012 Z.z.
EF D-1.08 Priloha ¢.2 Minimalna
ol OB - 1.08 Géinnost kondenzacnych
kotlov do 100 kW
Vyhlaska ¢. 422/2012 Z.z.
Priloha ¢.2 Minimalna
NEff 0.93

Gc¢innost kondenzacénych
kotlov do 100 kW

D - Domacnosti (jednogeneracné domy)

OB - Obytné budovy
Vykurovacie dennostupne:

Vykurovacie dennostupne (HDD): D, OB - 3,422
Zdroj: STN 73 0540-2 tabulka 14
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I1.II1.1 Zatepleny plast budovy v renovovanych obytnych
budovach

Tato metdda umoznuje vyhodnotenie energetickych Uspor z opatreni suvisiacich s
tepelnou renovaciou existujicich obytnych budov. Je nutné poznamenat, ze tato
metdda neposkytuje nahradu za existujuci vykurovaci systém.

Nasledujlci vzorec sa vztahuje na rodinné domy pre jednu a viac rodin, ako aj
pre obytné bloky.

Vzostupny vzorec

Moznost 1:
TFES = A x ((SHDges + HWD) * EFgor — (SHDgss + HWD) x EFgsf)

Moznost 2:

TFES = A * (SHDRef+HWD _ SHDEff+HWD>
NREf ngff
Definicia

TFES: Celkové konecné Uspory energie [kWh/a]

A Hruba podlahova plocha s upravovanym stavom prostredia v
renovovanej budovy [m?]

SHDRes Merna potreba tepla na priestorové vykurovanie referen¢nej budovy
[kWh/m?/a]

SHDgg Merna potreba tepla na priestorové vykurovanie energeticky
efektivnej budovy [kWh/m?/a]

HWD Mernd potreba teplej vody v doméacnosti [kWh/m?/a]

EEgres Nakladovy faktor vykurovacieho systému v referen¢nej budove

EFes Nakladovy faktor vykurovacieho systému v efektivnej budove

NRef Roc¢na efektivnost pri  vyuzZivani vykurovacieho systému v
referencnej budove

nNEf Ro¢nd efektivnost pri vyuzivani vykurovacieho systému v efektivnej

budove

Zakladny predpoklad

Potreba tepla na priestorové vykurovanie pred tepelnou renovaciou budovy [kWh/m?/a].

Hodnoty mernej potreby tepla na vykurovanie by mali byt korigované podla
relevantného poctu vykurovacich dennostupnov.
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Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Hruba podlahovd plocha s upravovanym stavom prostredia renovovanej budovy
(projektova hodnota)

Mernd potreba tepla na vykurovanie referenc¢nej budovy (preddefinovana hodnota)

Mernd potreba tepla na vykurovanie energeticky efektivnej budovy (preddefinovana
hodnota)

Mernd potreba teplej vody v domacnosti (preddefinovana hodnota)

Nakladovy faktor vykurovacieho systému v referencnej budove (preddefinovana
hodnota)

Nakladovy faktor vykurovacieho systému v efektivnej budove (preddefinovana hodnota)

Ro¢nd efektivnost pri vyuzivani vykurovacieho systému v referenénej budove
(preddefinovana hodnota)

Ro¢nd efektivnost pri vyuzivani vykurovacieho systému v efektivnej budove
(preddefinovana hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako preddefinované alebo konkrétne
hodnoty pre dany projekt za ucelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Plast budovy 25 rokov
Okna/ zasklenie 30 rokov
Zdroj: Vyhlaska 327/2015 priloha 4
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tepla na vykurovanie /

Hodnota

Zdroj

Hruba vykurovana podlahova
plocha [m?]

projektova hodnota

D-172 Vyhlagka 364/2012
2 ’
SHDger [kWh/m*a] OB - 106 priloha 3, trieda D
D-42 Vyhlaska 364/2012
2 r
SHDer [kWh/m*a] OB - 27 priloha 3, trieda Al
D-12 Vyhlaska 364/2012,
2 riloha 3, trieda A1l
HWD [kWh/m<“a] OB - 13 p
Na zaklade informacii
zo sprav o kontrole
vykurovacich
EF D-1.18 systémov, ktoré
Ref OB - 1.14 zasielajli odborne
spoOsobilé osoby na
SIEA zakon 314/2012
Z.z.
Vyhlagka & 422/2012
_ Z.z. Priloha ¢.2
EFce ODB _11'0088 Minimalna uc¢innost
' kondenzacnych kotlov
do 100 kW
Na zdklade informacii
zo sprav o kontrole
vykurovacich
D-0.85 systémov, ktoré
Ref OB - 0.88 zasielaju odborne
spOsobilé osoby na
SIEA zakon 314/2012
2.z
Vyhlaska ¢. 422/2012
D - 0.93 oz ,'Trr""or,‘?.fr'lz p
= OB - 0.93 inimalna ucinnos

kondenzacnych kotlov
do 100 kW

D - Domacnosti (jednogeneracné domy)

OB - Obytné budovy

Vykurovacie dennostupne:

D, OB - 3422
Zdroj: STN 73 0540-2 tabulka 14
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II.III.I  Zatepleny plast novopostavenych nebytovych
budov

Tato metdda sa vztahuje na novopostavené servisné budovy spifiajlce vyssie
Standardy energetickej efektivnosti nez sU stanovené v narodnom stavebnom
zakone. Takéto servisné budovy su napr. kancelarske budovy, skblky a skoly,
univerzity, nemocnice, sanatoria, hotely, kryté plavarne, atd.

Vzostupny vzorec

MozZnost 1:
TFES = A x (SHDgey — SHDg s ) * EFg s

Moznost 2:

TFES = A (SHDger — SHDgsp) *

Nerr

Definicia

TFES: Celkové konecné Uspory energie [kWh/a]

A Hruba podlahova plocha s upravovanym stavom prostredia vo
vztahu ku priemernej potrebe tepla na vykurovanie referencénej
budovy [m?]

SHDges Potreba tepla na vykurovanie prislichajuca k ploche referencnej
budovy [kWh/m?/a]

SHDgi Potreba tepla na vykurovanie prislichajica k ploche efektivnej
budovy [kWh/m?/a]

EFes Nakladovy faktor vykurovacieho systému v efektivnej budove

nNEf Ro¢nd efektivnost pri vyuzivani vykurovacieho systému v efektivnej
budove

Zakladny predpoklad

Maximalna povolend potreba tepla na vykurovanie podla stavebného zakona pri
novopostavenej nebytovej budove [kWh/m?/a].

Hodnoty potreby tepla na vykurovanie a by mali byt korigované podla relevantného
poctu dennostupriov.

Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Upravend hrubd podlahovad plocha s upravovanym stavom prostredia vo vztahu ku
vykurovanej ploche referencnej budovy (projektova hodnota)

Potreba tepla na vykurovanie plochy prislichajica referen¢nej budove (preddefinovana
hodnota)

Potreba tepla na vykurovanie plochy prislichajicej energeticky efektivnej budove
(preddefinovana hodnota)

Nakladovy faktor vykurovacieho systému v efektivnej budove (preddefinovana hodnota)

Ro¢nd efektivnost pri  vyuzivani vykurovacieho systému v efektivnej budove
(preddefinovana hodnota)
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Nasledovné hodnoty je potrebné zozbierat ako preddefinované alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Definicia vypoctovych hodnot

Zivotnost opatrenia:

P1ast budovy 25 rokov
Okna/ zasklenie 30 rokov
Zdroj: Vyhlaska 327/2015 priloha 4

Vykurovana podlahova plocha / Specificky narok na kirenie / efektivnost
vykurovacieho systému:

Hodnota Zdroj
Hruba vykzurované podlahova Projektova hodnota .
plocha [m~]
AB - 28
BSaSzZ - 28
BN - 35 43
SHDgef [kWh/m?a] HaR - 36 Vg:ljll(?l‘sl’la(a?)??:éﬁglg,
SaSB - 33
VaMB - 33
AB - 25.2
BSaSz - 25.2
BN - 31.5 AS
SaSB - 29.7
VaMB - 29.7
AB - 1.08
BSaSZ - 1.08 Vyhlagka & 422/2012
EF. BN - 1.08 Z.z. Pr|’Io,ha ¢.2 Minivmel'llna
HaR - 1.08 ucinnost kondenzacnych
$adB - 1.08 kotlov do 100 kW
VaMB - 1.08
AB - 0.93
BSaSZ - 0.93 Vyhlagka & 422/2012
BN - 0.93 Z.z. Priloha ¢.2 Minimalna
et HaR - 0.93 uc¢innost kondenzacénych
$asSB - 0.93 kotlov do 100 kW
VaMB - 0.93
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AB - Administrativne budovy

BSaSz - Budovy $kdl a skolskych zariadeni

BN - Budovy nemocnic

HaR - Hotely a restauracie

SaSB - Sportoviska a $portové zariadenia

VaMB - Velkoobchodné a maloobchodné budovy

Vykurovacie dennostupne:
AB - 3,104

BSaSzZ - 3,083

BN - 3,846

HaR - 3,422

SaSB - 2,680

VaMB - 2,553

Zdroj: STN 73 0540-2 tabulka 14
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IT.1I1.1 Zatepleny plast existujucich nebytovych budov

Tato metdéda sa vztahuje na existujice servisné budovy spifiajlice vyssie
Standardy energetickej efektivnosti po zatepleni, nez si stanovené v narodnom
stavebnom zdkone. Metdda nepredpokladd vymenu existujuceho vykurovacieho
systému. Takéto servisné budovy suU napr. kancelarske budovy, skolky a skoly,
univerzity, nemocnice, sanatoria, hotely, kryté plavarne, atd.

Vzostupny vzorec

MozZnost 1:
TFES = A x ((SHDges + HWD) * EFgor — (SHDgss + HWD) x EFgsf)

Moznost 2:

TFES = A * (SHDRef+HWD _ SHDEff+HWD>
"REf NEff

Definicie

TFES: Celkové konecné Uspory energie [kWh/a]

A Hruba podlahova plocha s upravovanym stavom prostredia vo
vztahu ku priemernej potrebe tepla na vykurovanie referencénej
budovy [m?]

SHDges Potreba tepla na vykurovanie referencnej budovy podla plochy
[kWh/m?/a]

SHDgg Potreba tepla na vykurovanie energeticky efektivnej budovy podla
plochy [kWh/m?/a]

HWD Potreba teplej vody na prisltichajicu plochu [kWh/m?/a]

EFget Nakladovy faktor vykurovacieho systému v referenc¢nej budove

EFes Nakladovy faktor vykurovacieho systému v efektivnej budove

NRef Ro¢nd efektivnost pri  vyuzZivani vykurovacieho systému v
referencnej budove

nNEff Ro¢nd efektivnost pri vyuZivani vykurovacieho systému v efektivnej

budove

Zakladné predpoklady

Potreba tepla na vykurovanie podla plochy pred zateplenim budovy [kWh/m?/a].

Hodnoty potreby tepla na vykurovanie by mali byt korigované podla relevantného poctu
vykurovacich dni.
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Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Hrubd podlahova plocha s upravovanym stavom prostredia vo vztahu ku priemernej
potrebe tepla na vykurovanie referenc¢nej budovy (projektova hodnota)

Potreba tepla na vykurovanie referencnej budovy podla plochy (preddefinovana
hodnota)

Potreba tepla na vykurovanie energeticky efektivnej budovy podla plochy
(preddefinovana hodnota)

Potreba teplej vody podla plochy (preddefinovana hodnota)

Nakladovy faktor vykurovacieho systému v referencnej budove (preddefinovana
hodnota)

Nakladovy faktor vykurovacieho systému v efektivnej budove (preddefinovana hodnota)

Ro¢nd efektivnost pri vyuzivani vykurovacieho systému v referenénej budove
(preddefinovana hodnota)

Ro¢nd efektivnost pri vyuzivani vykurovacieho systému v efektivnej budove
(preddefinovana hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako Standardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metoédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Plast budovy 25 rokov
Okna/ zasklenie 30 rokov
Zdroj: Vyhlaska 327/2015 priloha 4
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Hodnota

Zdroj

Hruba vykurovana podlahova
plocha [m?]

Projektova hodnota

AB - 112
BSaSz - 112
BN - 140 Vyhlaska 364/2012
2 ’
SHDrer [kWh/m*a HaR - 142 priloha 3, trieda D
SaSB - 132
VaMB - 130
AB - 28
BSaSzZ - 28
BN - 35 Vyhlaska 364/2012
2 ’
SHDer [kWh/ma] HaR - 36 priloha 3, trieda A
SaSB - 33
VaMB - 33
AB -4
BSaSZ - 6
BN - 26 Vyhlaska 364/2012
2 ’
HWD [kWh/ma] HaR - 32 priloha 3, trieda A
SaSB - 6
VaMB - 5
AB - 1.33 Na zaklade informacii zo
BSaSz - 1.33 sprav o kontrole
EF BN - 1.33 vykurovacich systémoyv,
Ref HaR - 1.33 ktoré zasielaju odborne
$asSB - 1.33 spbsobilé osoby na SIEA
VaMB - 1.33 zakon 314/2012 Z.z
AB - 1.19 Faktor transformacie a
BSaSZ - 1.19 distriblcie energie podla
- BN - 1.19 vyhlagky & 364/2012,
B HaR - 1.19 priloha ¢.2 hodnota pre
$asSB - 1.19 dialkové vykurovanie
VaMB - 1.19 zemnym plynom
fRef AB - 0.75 Na zaklade informaécii zo
BSaSZ - 0.75 sprav o kontrole
BN - 0.75 vykurovacich systémov,
HaR - 0.75 ktoré zasielaju odborne
$asSB - 0.75 spbsobilé osoby na SIEA
VaMB - 0.75 zakon 314/2012 Z.z
NEf AB - 0.84 Faktor transformacie a

BSaSz - 0.84

distriblcie energie podla
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BN - 0.84

HaR - 0.84
SaSB - 0.84
VaMB - 0.84

vyhlasky ¢. 364/2012,
priloha ¢.2 hodnota pre
dialkové vykurovanie
zemnym plynom

AB - Administrativne budovy

BSaSZ - Budovy $kél a skolskych zariadeni

BN - Budovy nemocnic
HaR - Hotely a reStauracie

SaSB - Sportoviska a $portové zariadenia

VaMB - Velkoobchodné a maloobchodné budovy

Vykurovacie dennostupne:

AB - 3,104

BSaSzZ - 3,083

BN - 3,846

HaR - 3,422

SaSB - 2,680

VaMB - 2,553

Zdroj: STN 73 0540-2 tabulka 14
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II.III.I  Tepelné vylepSenie jednotlivych komponentov

budovy (oknad, strecha, atd.)

Tato metdda umoznuje vyhodnotenie energetickych Uspor odvodenych zo
zateplenia jednotlivych komponentov budovy (napr. okna, fasada). Vykurovaci
systém nie je pocas zateplenia jednotlivych komponentov budovy meneny.

Vzostupny vzorec

Izolacia stien:
Moznost 1:
TFESyau = (URef_wall - UEff_wall) * Ax HDD = f * EFRef

Moznost 2:

TFESyau = (URef_wall - UEff_wall) * A x HDD = f * Nrer
e

Vymena okien:
MozZnost 1:
TFESyindows = (URef_window - UEff_window) * A* HDD * f * EFRef

Moznost 2:

TFESyindows = (URef_window - UEffiwmeW) * A* HDD * f Nres
e

Stresna izolacia:
MozZnost 1:
TFESroof = (URef_‘roof - UEff_roof) * Ax HDD * f * EFRef

Moznost 2:

TFESyinaows = (Urewindow = UEFf winaow) * A * HDD * f *

NRref
Definicie
TFES: Celkové konecné Uspory energie [kWh/a]
URef wall U-hodnota komponentu referencnej budovy: koeficient celkového
URef windows tepelného prestupu [W/m?K]
URef_roof
Uer wall U-hodnota komponentu efektivnej budovy: koeficient celkového
UEﬁ_Windows tepelného prestupu [W/m?K]
UEff_roof
A Plocha zatepleného komponentu budovy [m?]
HDDc Pocet vykurovacich dni v priemernych klimatickych podmienkach
[Kd/a]
f Prevodovy faktor na kWh [kh/d]
EFrer Nakladovy faktor vykurovacieho systému v referen¢nej budove
NRef Ro¢nd efektivnost pri vyuzivani vykurovacieho systému v
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referencnej budove

Zakladny predpoklad

U-hodnota kazdého zatepleného komponentu alebo priemerna U-hodnota kazdého
komponentu v obdobi vystavby budovy ktora je zateplovana alebo v roku poslednej
rekonstrukcie.

Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

U-hodnota komponentu referen¢nej budovy: (preddefinovana hodnota)
U-hodnota komponentu efektivnej budovy (preddefinovana hodnota)
Plocha zatepleného komponentu budovy (projektova hodnota)

Pocet vykurovacich dni (preddefinovana hodnota)

Prevodovy faktor (preddefinovana hodnota)

Nakladovy faktor vykurovacieho systému v referenénej budove (preddefinovana
hodnota)

Ro¢nd efektivnost pri vyuzivani vykurovacieho systému v referenénej budove (konkrétna
hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako Standardné alebo konkrétne
hodnoty pre dany projekt za Ucelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Izolacia stien 30 rokov
Vymena okien 30 rokov
Stresna izolacia 25 rokov

Zdroj: Vyhlaska 327/2015 priloha 4
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Vykurovana podlahova plocha / Merna potreba tepla na vykurovanie /
efektivnost vykurovacieho systému:

Strecha Zdroj
Izolacia stien | Vymena okien rovna, 45°
vratane
Plocha D - projektova | D - projektova | D - projektova
zatepleného hodnota hodnota hodnota
komponentu AB - projektova | AB - projektova | AB - projektova
budovy [m?] hodnota hodnota hodnota
U-hodnotages D -0.85 D-2.86 D-1.9 STN 73 0540-
[W/m?K] AB - 1 AB - 4 AB - 4 1 (2002)
U-hodnotag D-0.22 D-1.11 D-0.1 STN 73 0540-
[W/m?K] AB - 0.22 AB - 1 AB - 0.1 2 (2012)
Na zaklade
informacii zo
sprav o
kontrole
vykurovacich
- D-1.14 D-1.14 D-1.14 systémov,
B AB - 1.19 AB - 1.19 AB - 1.19 ktoré zasielaju
odborne
sposobilé
osoby na SIEA
zakon

314/2012 Z.z

D - Domacnosti (jednogeneracné domy)

AB - Administrative buildings

Prevodovy faktor: 0.024

Zdroj: prepocet strat za 24 hodin.
Vzorec: W/1000*24*HDD

Vykurovacie dennostupne (HDD):

Pocet vykurovacich dennostupriov v priemernych
klimatickych podmienkach [Kd/a] : 3,422

Zdroj: STN 73 0540-2 tabulka 14
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II.III.1 Zariadenia KVET v priemysle

Aplikovanie tejto metddy si vyzaduje definovanu tepelnd a elektrickd kapacitu,
ako aj efektivnost instalovaného KTE zavodu.

Vzostupny vzorec

Pel,CHP + ch,CHP Pel,CHP

TFES=< )'tloo'(l_fpc)

Net,ref  MNthref  NelcHP

Faktor dodavky elektriny a tepla do verejnej distribuCnej siete

B Qure T Werre
Tre = Qunenp T Weicnp
Definicie
TFES Celkové konecné Uspory energie [kWh/a]
Pei,chp Elektricky vykon zavodu KVET [kWg]
Nel,Ref Elektrickd ucinnost referenénej elektrarne [%]
Qth,cHp Tepelny vykon zavodu KVET [kWh]
Nth, Ref Tepelna Gcinnost referencnej teplarne [%]
Nel,cHP Elektricka ucinnost KVET zavodu [%]

t Priemerny pocet prevadzkovych hodin KVET zavodu v roku pri plnej
100 zatazi [h/a]

frg Faktor dodavky elektriny a tepla do verejnej distribucnej siete
Qth,pc Teplo dodané do verejnej siete (napr. dialkové vykurovanie)
Wei pg Elektrina dodana do verejnej siete

Qih,cHp Teplo vyrobené v zadvode KVET

Wei,chp Elektrina vyrobena v zavode KVET

Zakladny predpoklad

Vyroba tepla a elektriny v oddelenych systémoch, teda nie kombinovana vyroba.

Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)
Elektricky vykon KVET zavodu (projektova hodnota)

Elektricka Ucinnost referencnej elektrarne (projektova hodnota)
Tepelny vykon KVET zavodu (projektova hodnota)

Tepelna Udinnost referenénej teplarne (projektova hodnota)
Elektricka uc¢innost KVET zavodu (projektova hodnota)

Priemerny pocet prevadzkovych hodin KVET zavodu v roku pri plnej zatazi (projektova
hodnota)

Faktor dodavky elektriny a tepla do verejnej distribucnej siete (projektova hodnota)
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Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu

energetickych Uspor:

Parametre

Hodnota

Zdroj

Zivotnost [roky]

20

Vyhlaska 327/2015 priloha 4

Elektricky  vykon  KVET
zavodu [kWg]

Projektova hodnota

Elektricka ucinnost
referencénej elektrarne [%]

Projektova hodnota

Tepelny vykon KVET
zavodu [kW,]

Projektova hodnota
hodnota

Tepelna Géinnost
referencnej teplarne [%]

Projektova hodnota

Elektrickd G&innost  KVET
zavodu [%]

Projektova hodnota

Priemerny pocet
prevadzkovych hodin KVET
zavodu v roku pri plnej
zatazi [h/a]

Projektova hodnota

Faktor dodavky elektriny a
tepla do verejnej
distribuCnej siete

Projektova hodnota

Teplo dodané do verejnej

Projektova hodnota

siete (napr. dialkovy
teplovod)
Elektrina dodand do Projektova hodnota -

verejnej siete

Teplo vyrobené v KVET
zavode

Projektova hodnota

Elektrina vyrobend v KVET
zavode Elektrina vyrobena
v KVET zavode

Projektova hodnota
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II.III.1 Energetické audity technickych procesov

Sektory: obchodu a priemyslu

Energetické audity pre firmy: Clanok 1(25) Smernice o Energetickej Efektivnosti
definuje energeticky audit ako ,(...) systematicky postup zamerany na ziskanie
adekvatnych znalosti o existujucom profile spotreby energie budovy alebo
skupiny budov, priemyselnej alebo komercnej prevadzky alebo zariadenia, alebo
zariadenia sukromnych/ verejnych sluzieb, identifikujici a kvantifikujuci
prilezitosti rentabilnych Uspor energie a nahlasujlci dané zistenia.”

Podla Clanku 8(2) ) Smernice o Energetickej Efektivnosti, “¢lenské &taty vyvinu
programy podpory SME pri absolvovani energetickych auditov a naslednej
implementacii odporucani z vykonanych auditov.” Na druhej strane, firmy
zamestnavajlce viac nez 250 ludi musia povinne absolvovat energeticky audit
(¢ldanok 8(4)) alebo alternativhe zaviest systém riadenia energii (EMS) za
predpokladu, ze tento systém riadenia zahfna energeticky audit (¢lanok 8(6)).

Vypocet energetickych Uspor vyplyvajucich z implementéacie opatreni energetickej
efektivnosti vo firmach je tu odrazeny v metdéde “Energetické audity technickych
procesov”. Opatrenie je navrhnuté za Uucelom zvysSenia energetickej efektivnosti v
technickych procesoch formou poskytnutia presnych udajov o spotrebe energie na
jednotku vyroby pred implementaciou opatreni energetickej efektivnosti a
vypocitanej/ predpokladanej spotrebe energie v modernizovanych/ vymenenych
priemyselnych procesoch/ zariadeniach.
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Vzostupny vzorec

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

Definicie

TFES Celkové konecné uspory energie [kWh/a]

Epefore Spotreba energie v priemyselnych procesoch pred implementaciou
opatreni energetickej efektivnosti [kWh/a]

Eafter Spotreba energie v priemyselnych procesoch po implementacii
opatreni energetickej efektivnosti [kWh/a]

Phefore Objem priemyselnej vyroby v jednotkdch pred implementaciou
opatreni energetickej efektivnosti

Pafter Objem priemyselnej vyroby v jednotkach po implementacii opatreni

energetickej efektivnosti

Zakladny predpoklad

Spotreba energie v procese alebo zariadeni na 1 vyrobnu jednotku (alebo kombinovany
objem jednotiek)

Hodnoty
Zivotnost opatrenia v rokoch (projektova hodnota)

Spotreba energie v priemyselnych procesoch pred implementaciou opatreni energetickej
efektivnosti (projektova hodnota)

Spotreba energie v priemyselnych procesoch po implementécii opatreni energetickej
efektivnosti (projektova hodnota)

Objem priemyselnej vyroby v jednotkach pred implementaciou opatreni energetickej
efektivnosti (projektova hodnota)

Objem priemyselnej vyroby v jednotkach po implementacii opatreni energetickej
efektivnosti (projektova hodnota)

Definicia vypoctovych hodnot
Vysledné Uspory zo zlepsenia technickych procesov je mozné vypoditat iba z

konkrétnych hodnét v danom projekte, kedze opatrenia su priliS roznorodé na
navrhnutie akychkolvek hodnot.
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II.III.II InStaldcia tepelnych Cerpadiel vyuzivajucich zem,
vodu alebo vzduch v novych budovach

Metdéda umoznuje vyhodnotenie energetickych Uspor odvodenych z instalovania
tepelnych cerpadiel zem-, voda a vzduch- ako zdroj energie v novopostavenych
obytnych budovach. Ako referen¢ny systém tu slUzi priemerny vykurovaci systém
pre ohrev teplej a studenej vody.

Pri pouziti tohto vzorca je nutné splnit nasledovné podmienky:
Je potrebné uvazovat s kritériami minimdlneho faktora sezoénnej

vykonnosti (SPF) podla Dodatku VII Smernice o Obnovitelhych Energiach
¢. 2009/28/EC.

Pri inStalovani tepelného cerpadla je nutné splnit vsSetky technické
poziadavky na optimalnu funkciu tepelného Cerpadla.

Vzostupny vzorec pre rodinny dom s 1 rodinou

Moznost 1:

TFES = A * ((SHD + HWD) * EFgop — (SHD + HWD) * EFEff))

Moznost 2:

TFES = A » <SHD + HWD B SHD + HWD)
NRef Nerr

Definicie
TFES Celkové konecné Uspory energie [kWh/a]
A Hrubd vykurovana podlahova plocha novopostavenej budovy [m?]
SHD Potreba priestorového vykurovania podla plochy [kWh/m2/a]
HWD Potreba teplej vody v domacnosti podla plochy [kWh/m2/a]
EFget Nakladovy faktor referenéného vykurovacieho systému
EFes Nakladovy faktor efektivneho vykurovacieho systému
INRef Roc¢na Gcinnost pri vyuzivani referen¢ného vykurovacieho systému
NEif Roc¢na ucinnost pri vyuzivani efektivneho vykurovacieho systému

Zakladny predpoklad

Priemerny vykurovaci systém zabezpecujuci teplo a tepld vodu.

Hodnoty potreby tepla na vykurovanie by mali byt korigované prislusnym poctom
vykurovacich dni.
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Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Hruba vykurovana podlahova plocha novopostavenej budovy (projektova hodnota)
Potreba tepla na vykurovanie podla plochy (preddefinovana hodnota)

Potreba teplej vody v domacnosti podla plochy (preddefinovana hodnota)
Nakladovy faktor referenc¢ného vykurovacieho systému (preddefinovana hodnota)
Nakladovy faktor efektivheho vykurovacieho systému (preddefinovana hodnota)

Ro¢nd ucinnost pri vyuzivani referenéného vykurovacieho systému (preddefinovana
hodnota)

Ro¢nd ucinnost pri vyuzivani efektivneho vykurovacieho systému (preddefinovana
hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako Standardné alebo konkrétne
hodnoty pre dany projekt za Ucelom pouzitia navrhovanej metdédy a vypoctu
energetickych uspor:

Zivotnost opatrenia:

InsStalovanie tepelného c¢erpadla v novych budovach 25 rokov
Zdroj: Vyhlaska 327/2015 priloha 4
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Vykurovana podlahova plocha / Merna potreba tepla na vykurovanie /
potreba teplej vody/ Géinnost vykurovacieho systému:

Hodnota

Zdroj

Hruba vykurovana podlahova plocha
novopostavenej budovy [m?]

Projektova
hodnota

SHD [kWh/m?a]

42

Vyhlaska 364/2012, priloha
3, trieda A

HWD [kWh/m?a]

12

Vyhlaska 364/2012, priloha
3, trieda A

EFRef

1.18

Referencna minimalna
Géinnost pre kotly na pevné
palivd (Ekodizajn, nariadenie

komisie 2009/125/ES)

EFes

0.38

Prevratena hodnota
priemerného sezénneho
vykonnového factora SPF
vzduch/voda/
http://www.siea.sk/letaky/c-
4733/ako-vybrat-tepelne-
cerpadlo/

NRef

0.85

Referencna minimalna
Géinnost pre kotly na pevné
palivd (Ekodizajn, nariadenie

komisie 2009/125/ES)

NEse

2.63

SPF (sezénny vykonnostny
factor) vzduch/voda
http://www.siea.sk/letaky/c-
4733/ako-vybrat-tepelne-
cerpadlo/

Vykurovacie dennostupne: 3,422
Zdroj: STN 73 0540-2 tabulka 14
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II.III.III InStalacia tepelnych Cerpadiel vyuzivajucich zem-,

vodu alebo vzduch- ako zdroj energie v
existujucich budovach

Metdéda umoznuje vyhodnotenie energetickych Uspor odvodenych z instalovania
tepelnych cerpadiel zem-, voda- alebo vzduch- ako zdroj energie v existujlcich
zateplenych obytnych budovach. Ako referencny systém tu slUzi priemerny
vykurovaci systém pre ohrev teplej a studenej vody.

Pri pouziti tohto vzorca je nutné splnit nasledovné podmienky:
Je potrebné uvazovat s kritériami minimalneho faktora sezoénnej

vykonnosti (SPF) podla Dodatku VII Smernice o Obnovitelhych Energiach
¢. 2009/28/EC.

Pri inStalovani tepelného cerpadla je nutné splnit vsSetky technické
poziadavky na optimalnu funkciu tepelného Cerpadla.

Vzostupny vzorec pre rodinny dom s 1 rodinou

Moznost 1:

TFES = A+ ((SHD + HWD) * EFyep — (SHD + HWD) * EEg;)

Moznost 2:

TFES = A (SHD + HWD _SHD + HWD)
NRef Nerf
Definicie
TFES Celkové konecné Uspory energie [kWh/a]
A Hruba vykurovana podlahova plocha existujlcej budovy [m?]
SHD Potreba tepla na vykurovanie podla plochy [kWh/m?2/a]
HWD Potreba teplej vody podla plochy [kWh/m?2/a]
EFget Nakladovy faktor referenéného vykurovacieho systému
EFeq Nakladovy faktor efektivheho vykurovacieho systému
IRef Ro¢nd ucinnost pri vyuzivani referenéného vykurovacieho systému
Nt Roc¢na ucinnost pri vyuzivani efektivneho vykurovacieho systému

Zakladny predpoklad

Priemerny vykurovaci systém zabezpecujuci teplo a tepld vodu.

Hodnoty potreby tepla na vykurovanie by mali byt korigované prislusnym pocétom
vykurovacich dni.
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Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Hruba vykurovana podlahova plocha existujucej budovy (projektova hodnota)
Potreba tepla na vykurovanie podla plochy (preddefinovana hodnota)

Potreba teplej vody podla plochy (preddefinovana hodnota)

Nakladovy faktor referenc¢ného vykurovacieho systému (preddefinovana hodnota)
Nakladovy faktor efektivheho vykurovacieho systému (preddefinovana hodnota)

Ro¢nd ucinnost pri vyuzivani referenéného vykurovacieho systému (preddefinovana
hodnota)

Ro¢nd ucinnost pri vyuzivani efektivneho vykurovacieho systému (preddefinovana
hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako Standardné alebo konkrétne
hodnoty pre dany projekt za Ucelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

InsStalovanie tepelného Cerpadla v existujlcich
budovach

Zdroj: Vyhlaska 327/2015 priloha 4

25 rokov
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Vykurovana podlahova plocha / Merna potreba tepla na vykurovanie /
potreba teplej vody/ Géinnost vykurovacieho systému:

Hodnota

Zdroj

Hruba vykurovana podlahova plocha
zateplenej budovy [m?]

Projektova
hodnota

SHD [kWh/m?a]

86

Vyhlaska 364/2012, priloha
3, trieda A

HWD [kWh/m?a]

24

Vyhlaska 364/2012, priloha
3, trieda A

EFRef

1.18

Referencna minimalna
Géinnost pre kotly na pevné
palivd (Ekodizajn, nariadenie

komisie 2009/125/ES)

EFes

0.38

Prevratena hodnota
priemerného sezénny
vykonnovéhoého factora SPF
vzduch/voda/
http://www.siea.sk/letaky/c-
4733/ako-vybrat-tepelne-
cerpadlo/

NRef

0.85

Referencna minimalna
Géinnost pre kotly na pevné
palivd (Ekodizajn, nariadenie

komisie 2009/125/ES)

NEse

2.63

SPF (sezénny vykonnostny
factor) vzduch/voda
http://www.siea.sk/letaky/c-
4733/ako-vybrat-tepelne-
cerpadlo/

Pocet dni vo vykurovacom obdobi: 3,422

Zdroj: STN 73 0540-2 tabulka 14
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II.III.IV Modernizacia vyroby, distriblcie a odovzdavania
tepla
Vzorec pre modernizaciu vykurovacieho systému méze byt aplikovany na obytné
a nebytové budovy. Vypocet Uspor mbze uvazovat s nasledovnymi moznostami:
Nova instalacia a vymena kotlov:
o Standardna vymena existujicich kotlov na konci Zivotnosti za nové
energeticky ucinnejsie kotly;
o SkorsSia vymena starsich chybnych kotlov (namiesto opravy) za nové
energeticky ucinnejsie kotly;
o SkorsSia vymena existujucich kotlov za nové energeticky ucinnejsie

kotly;

o Nové budovy: instalovanie kotlov, ktoré su energeticky ucinnejSie
nez Standardné kotly.

Ciasto¢na alebo Uplna vymena ohrievacov.
Ciasto¢na alebo Uplnd vymena alebo modernizacia distribu¢nej siete.

Nova instalacia alebo modernizacia kontrolného systému.

Tato metdda umoznuje takisto vypocet energetickych Uspor réznych vykurovacich
podsystémov (vyroba, distriblcia a odovzdavanie tepla vratane riadenia
podsystému), formou porovnania systémovych strat a definovania faktorov
hospodarnosti systému.

Ro¢né Uspory energie by mali odkazovat na opatrenia koncového vyuzitia
slvisiace s instalovanim kondenzacnych kotlov s modulovymi horakmi
fungujucimi pri teplote vratnej vody nepresahujucej 60°C, ¢o mbze ale nemusi
suvisiet so zlepsenou distriblciou tepla.
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Vzostupny vzorec

MozZnost 1:
TFES = A x SHD * (EFges — EFgyf)

Moznost 2:

1 1
TFES=A*SHD*< - )
Nrer MNEff

NRef = Tirb Mre Mrd
NEef= Teb MNee Ned

Definicie

TFES Celkové konecné uspory energie[kWh/a]

A Hruba vykurovana podlahova plocha budovy

SHD Mernd potreba tepla na vykurovanie podla plochy [kWh/m?a]
EFger Nakladovy faktor referené¢ného vykurovacieho systému
EFes Nakladovy faktor nového vykurovacieho systému

Nt Ro¢nd ucinnost vymeneného vykurovacieho systému
gt Ro¢nd ucinnost kondenza¢ného vykurovacieho systému
Nrb Ro¢nd ucinnost vymeneného kotla

Nre Ro¢nd ucinnost vymenenych hordkov

Nrd Ro¢nd ucinnost vymeneného distribuéného systému

Neb Ro¢na ucinnost nového efektivheho kotla

Nee Ro¢nd ucinnost novych horakov

Ned Ro¢nd ucinnost efektivneho distribu¢ného systému

Zakladny predpoklad

Vymena kotla po uplynuti Zivotnosti: priemernd trhova doba energeticky neefektivneho
kotla.

Predpokladana vymena: priemerna trhova doba energeticky neefektivneho kotla alebo
kotlov na sklade.

Nova instalacia: priemerna trhova doba energeticky neefektivneho kotla alebo kotlov na
sklade.

Hodnoty potreby tepla na vykurovanie by mali byt korigované podla prislusného poctu
vykurovacich dni.

Hodnoty:

Zivotnost opatrenia v rokoch (Preddefinovana hodnota)

Merna potreba tepla na vykurovanie podla plochy (Preddefinovana hodnota)
Hruba vykurovana podlahova plocha budovy (projektova hodnota)

Nakladovy faktor referencného vykurovacieho systému (Preddefinovana hodnota)
Nakladovy faktor nového vykurovacieho systému (Preddefinovana hodnota)

Ro¢na udinnost vymeneného vykurovacieho systému (vratane sucasti) (Preddefinovana
hodnota)

Ro¢nd  Ucinnost  kondenzaéného  vykurovacieho systému  (vratane  sUcasti)
(Preddefinovana hodnota)
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Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Definicia vypoctovych hodnot

Zivotnost opatrenia:

Modernizacia vyroby, distriblcie a
odovzdavania tepla

Zdroj: Vyhlaska 327/2015 priloha 4

15 rokov

Vykurovana podlahova plocha / Merna potreba tepla na vykurovanie /
uéinnost vykurovacieho systému:

Budova Zdroj

Priemer z INFOREG 2016 na
172 zaklade energetickych
certifikatov

Hruba vykurovana podlahova
plocha [m?]

Vyhlaska 364/2012, priloha

SHD [kWh/m?a] 86 3, trieda A

Na zaklade informacii zo
sprav o kontrole
vykurovacich systémov,
ktoré zasielaju odborne
spbsobilé osoby na SIEA
zakon 314/2012 Z.z.

EFgref 1.3

Vyhlaska ¢. 422/2012 Z.z.
Priloha ¢.2 Minimalna
Géinnost kondenzacnych
kotlov do 100 kW

EFes 1.15

INRef Na zaklade informacii zo
sprav o kontrole
vykurovacich systémov,
ktoré zasielaju odborne
spOsobilé osoby na SIEA
zadkon 314/2012 Z.z

0.77

nNEse Vyhlaska ¢. 422/2012 Z.z.
Priloha ¢.2 Minimalna
0.87 .y , .
ucinnost kondenzacnych
kotlov do 100 kW

Vykurovacie dennostupne: 3,422
Zdroj: STN 73 0540-2 tabulka 14
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II.III.I  Tepelna izolacia potrubi vykurovacieho systému

Tato metdda sa mbze aplikovat na obytné a nebytové budovy.

Vzostupny vzorec

(qinit - qnew) x L *HD x 24 % ¢

TFES = 1000

Definicie

TFES: Celkové konecné Uspory energie [kWh/a]

Qinit Pociatocné tepelné straty potrubia [W/m]

Onew Tepelné straty potrubia po tepelnej izolacii [W/m]

L DiZka izolovanych potrubi [m]

c Koeficient prerusenia =zavisiaci od preruSovanej prevadzky
vykurovacieho systému

HD Pocet vykurovacich dni

Zakladny predpoklad

Nova instalacia: hodnota tepelnych strat potrubi “*q” s tepelnou izolaciou sa porovnava s

A\ /4

existujucou hodnotou tepelnych strat “q”.

Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Pociatocné tepelné straty potrubia (projektova hodnota)

Tepelné straty potrubia po tepelnej izolacii (preddefinovana hodnota)
Dizka izolovanych potrubi (projektové hodnota)

Koeficient prerusenia (preddefinovana hodnota)

Pocet vykurovacich dni (preddefinovana hodnota)
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Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Definicia vypoctovych hodnot

Zivotnost opatrenia:

Tepelna izolacia potrubi 20 rokov
Zdroj: Vyhlaska 327/2015 priloha 4

Parametre Hodnota Zdroj
Pociato¢né tepelné straty Projektova hodnota -
potrubia [W/m]

Tepelné straty potrubia po 10 http://vytapeni.tzb-
tepelnej izolacii [W/m] info.cz/tabulky-a-

vypocty/44-tepelna-ztrata-
potrubi-s-izolaci-kruhoveho-

prurezu
Dizka izolovanych potrubi Projektova hodnota -
[m]
Koeficient nespojitosti 0.97 STN EN 15316-2-1
PocCet vykurovacich dni 212 STN 73 0540-2 tabulka 14
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IT.1I1.1 InStalovanie termostatickych ventilov na radiatory

Tato metdda sa tyka novych instalacii termostatickych ventilov na radiatory, ktoré
tieto ventily nemaju, a to v obytnych, ako aj nebytovych budovach.

Je nutné poznamenat, Ze rovnaky vzorec ako sa vztahuje na vypocet
energetickych Uspor z instaldcii termostatickych ventilov na radidtory, mbze byt
pouzity pre vypocet energetickych Uspor z celého vykurovacieho systému
(vyroba, distriblucia alebo vyZarovani tepla) alebo iba jeho casti, tej, ktora je
energeticky ucinnejsSia (vyroba, distriblcia alebo vyzarovanie tepla).

Vzostupny vzorec

TFES = A x SHD %*(;_ ! )
Npoiter * Nais  \Mini  Tnew
Definicie
TFES: Celkové konecné Uspory energie [kWh/a]
SHD Merna potreba tepla na vykurovanie budovy [kWh/m?/a]
A Celkovéa vykurovana podlahova plocha [m?]
Nboiler Ro¢nd ucinnost vyroby tepla
Nais Ro¢nd ucinnost distriblcie tepla
Nini Ro¢nd ucinnost podiatoéného vyzarovania tepla
Nhew Ro¢nd ucinnost vyZarovania tepla pri pouzivani

Zakladny predpoklad

Nové instalacie: hodnota n Ucinnosti emisii tepla pri pouzivani termostatickych ventilov
sa porovnava s hodnotou n Ucinnosti emisii tepla bez pouZitia termostatickych ventilov

Hodnoty potreby tepla na vykurovanie by mali byt upravené podla prisludénych
vykurovacich dennostupriov.

Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Merna potreba tepla na vykurovanie budovy (preddefinovana hodnota)
Celkova vykurovana podlahova plocha (projektova hodnota)

Ro¢nd ucinnost vyroby tepla pri pouzivani termostatickych ventilov (preddefinovana
hodnota)

Ro¢na Gcinnost distriblcie tepla pri pouzivani termostatickych ventilov (preddefinovana
hodnota)

Ro¢néd Ucinnost pociatoéného vyZzarovania tepla pri pouzivani termostatickych ventilov
(preddefinovana hodnota)

Ro¢nd uUdinnost vyzarovania tepla pri  pouzivani termostatickych ventilov
(preddefinovana hodnota)
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Nasledovné hodnoty je potrebné zozbierat ako preddefinované alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Definicia vypoctovych hodnot

Zivotnost opatrenia:

InsStalovanie termostatickych ventilov na radiatory 10 rokov
Zdroj: Vyhlaska 327/2015 priloha 4

Vykurovana podlahova plocha / Merna potreba tepla na vykurovanie /
uéinnost vykurovacieho systému:

Parametre Hodnota Zdroj
Celkova vykurovana 172 Vyhlaska 364/2012, priloha
podlahova plocha [m?] 3, trieda D
42 Vyhlaska 364/2012, priloha
2
SHD [kWh/m?/a] 3, trieda Al
Nboiler 0.82 Z.z. Priloha ¢.2 Minimalna

ucinnost kondenzacénych
kotlov do 100 kW

Ndis 0.92 Z.z. Priloha ¢.2 Minimalna
ucinnost kondenzacénych
kotlov do 100 kW

Nini 0.88 Z.z. Priloha ¢.2 Minimalna
Géinnost kondenzaénych
kotlov do 100 kW

Nnew 1 Z.z. Priloha ¢.2 Minimalna
ucinnost kondenzacénych
kotlov do 100 kW

Vykurovacie dennostupne: 3,422
Zdroj: STN 73 0540-2 tabulka 14
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IT.III.1 Energeticky efektivhe osvetlenie obytnych budov

Opatrenie ma za ciel vymenu energeticky neefektivnych svietidiel v
domacnostiach za energeticky Usporné svietidla alebo LED -svietidla.

Vzostupny vzorec

n* (PStock_Average - PBest_Market_Promoted) *t

TFES = 1000

Definicie

TFES: Celkové konecné Uspory energie[kWh/a]

n Pocet vymenenych/ predanych svietidiel
Pstock Average Priemerny vykon existujlceho svietidla [W]

Pgest Market promoted  VYKON trhom presadzovaného efektivneho svietidla [W]

t Priemerny roCny prevadzkovy Cas [h/a]

Zakladny predpoklad

Priemerny prikon dostupného systému beZnych/ neefektivnych svietidiel (halogénové
svietidla ako konvencné Ziarovky boli vylic¢ené Nariadenim EU ¢. 244/2009).

Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Pocet vymenenych/ predanych svietidiel (projektova hodnota)

Priemerny vykon existujuceho svietidla (preddefinovana hodnota)

Vykon trhom presadzovaného efektivneho svietidla (preddefinovana hodnota)
Priemerny rocny prevadzkovy c¢as (preddefinovand hodnota)

100 Country specific document with case by case calculation values




St
0 ‘o,
~ '4
e t N
.7 -
’ \
vy RS
Trpnnd

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako preddefinované alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Energeticky efektivne osvetlenie v obytnych budovach 30 rokov
Zdroj: Vyhlaska 327/2015 priloha 4

Priemerny vykon svietidiel / Priemerna roc¢na prevadzkova doba:

Parametre Hodnota Zdroj
Priemerny vykon 100 Priemerna projektova
existujlceho svietidla [W] hodnota na zaklade zberu

dat
Priemerny vykon 11 Projektové priemerné
efektivneho svietidla [W] hodnoty v roku 2016
Priemerny rocny 2,000 Vyhlaska ¢. 364/2012
prevadzkovy cas [h/a]

101 Country specific document with case by case calculation values



mult
IT.III.1 Energeticky efektivhe osvetlenie v nebytovych

budovach

Toto opatrenie sa vztahuje hlavne na kanceldrske budovy kde dbjde k vymene
existujuceho neefektivneho systému osvetlenia za novy, efektivny systém.

Vzostupny vzorec

A * (Pger — Prer * xt
TFES = ( Ref Eff red)

1000
Definicie
TFES: Celkové konecné Uspory energie [kWh/a]
A Podlahoyé plozcha kancelarskej budovy s modernizovanym systémom
osvetlenia [m~]
Pref Indtalovany svetelny vykon pred vymenou na 1 m? [W/m?]
Pesr Indtalovany svetelny vykon po vymene na m? [W/m?]
Fred Redukény faktor dodatocnych opatreni (napr. stmievanie osvetlenia)
Ciastocné stmievanie osvetlenia
Intervalovy Casovac
Senzor pritomnosti fudi
Automatické prispdsobenie dennému svetlu
t Priemerny roCny prevadzkovy Cas [h/a]

Zakladny predpoklad

Priemerny prikon neefektivneho systému osvetlenia na 1 m?

Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Podlahova plocha kanceldrskej budovy s modernizovanym systémom osvetlenia
(projektova hodnota)

Instalovany svetelny vykon pred vymenou na 1 m? (preddefinovana hodnota)
Instalovany svetelny vykon po vymene na m? (preddefinovana hodnota)

Redukény faktor dodatoCnych opatreni (napr. stmievanie osvetlenia) (projektova
hodnota)

Priemerny rocny prevadzkovy cas (preddefinovana hodnota)
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Nasledovné hodnoty je potrebné zozbierat ako preddefinované alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Definicia vypoctovych hodnot

Zivotnost opatrenia:

Energeticky efektivne osvetlenie v nebytovych budovach 12 rokov
Zdroj: Vyhlaska 327/2015 priloha 4

Podlahova plocha /Instalovany svetelny vykon /Redukcny faktor /
Priemerna roc¢na prevadzkova doba:

Parametre Hodnota Zdroj

Podlahova plocha
kancelarskej  budovy s
modernizovanym
systémom osvetlenia [m?]

projektova hodnota -

Instalovany svetelny vykon Narodny odhad na zaklade

. 2
[[)\;\;e/dmz\]/ymenou na 1 m 80 projektov
Instalovany svetelny vykon 50 Narodny odhad na zaklade
po vymene na m? [W/m?] projektov

Redukény faktor

dodato¢nych opatreni projektova hodnota -

Stmievanie osvetlenia - -

Intervalovy ¢asovac - -

Senzor pritomnosti ludi - -

Automatické prisp6sobenie
dennému svetlu

Vyhlaska ¢. 364/2012
tabulka 4

Priemerny ro¢ny
prevadzkovy Cas [h/a]

3,300
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I1.II1.1 Energeticky efektivne osvetlenie v

gastronomickych zariadeniach a hoteloch

Toto opatrenie sa vztahuje na vymenu energeticky neefektivnych svietidiel za
energeticky Usporné svietidlad alebo LED svietidla.

Vzostupny vzorec

nx* (PStock_Average - PBest_Market_Promoted) *t

TFES = 1000

Definicie

TFES: Celkové konecné Uspory energie [kWh/a]

n Pocet vymenenych/ predanych svietidiel
Pstock Average Priemerny vykon existujlceho svietidla [W]

Pgest_Market_promoted  VYKON trhom presadzovaného efektivneho svietidla [W]

t Priemerny rocny prevadzkovy cas [h/a]

Zakladny predpoklad

Priemerny prikon dostupného systému beznych/ neefektivhych svietidiel (halogénové
svietidld ako konvencné Ziarovky boli vyli¢ené Nariadenim EU ¢. 244/2009).

Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovand hodnota)

Pocet vymenenych/ predanych svietidiel (projektova hodnota)

Priemerny vykon existujuceho svietidla (preddefinovana hodnota)

Vykon trhom presadzovaného efektivneho svietidla (preddefinovana hodnota)
Priemerny rocny prevadzkovy cas (preddefinovana hodnota)
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Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Definicia vypoctovych hodnot

Zivotnost opatrenia:

Energeticky efektivne osvetlenie v gastronomickych
zariadeniach a hoteloch

Zdroj: Vyhlaska 327/2015 priloha 4

30 rokov

Priemerny vykon svietidiel / Priemerna rocna prevadzkova doba:

Parametre Hodnota Zdroj
Priemerny vykon 75 Priemerna hodnota
existujuceho svietidla [W] ziskana z existujlcich

projektov
Priemerny vykon 35 Priemerna hodnota
efektivneho svietidla [W] ziskana z existujucich

projektov
Priemerny rocny 4,000 Vyhlaska ¢. 364/2012
prevadzkovy cas [h/a] tabulka 4
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IT.1I1.1 Energeticky efektivne verejné osvetlenie

Za uUcelom zvySenia energetickej efektivnosti systémov verejného osvetlenia su
staré, neefektivne technolégie vymienané za efektivne. Okrem toho toto
opatrenie zabezpecuje dalSie znizovanie spotreby energie poulicnym osvetlenim
formou implementacie znizovania intenzity svietivosti v noci o 50% az 100%.

Vzostupny vzorec

TFES = ((LRef *Prer) = (Less * Pegr 'Fred)) 't

Definicie

TFES Celkové konecné Uspory energie [kWh/a]

Lref Pocet svetelnych bodov v energeticky neefektivnom systéme
verejného osvetlenia

Lesr Pocet svetelnych bodov v energeticky efektivhom systéme verejného
osvetlenia

Pret Vykon 1 svetelného bodu v energeticky neefektivnom systéme [W]

Pes Vykon 1 svetelného bodu v energeticky efektivhom systéme [W]

Fred Redukcny faktor dodatoCnych opatreni (napr. stmievanie osvetlenia)
Bez nocného znizovania intenzity svietivosti (0% redukcia vykonu)
Ciasto¢né no¢né znizovanie intenzity svietivosti (napr. 50% redukcia
vykonu medzi 23:00 - 06:00 hod.)
Uplné no¢né zniZovanie intenzity svietivosti (100% redukcia vykonu)

t Priemerny rocny prevadzkovy Cas [h/a]

Zakladny predpoklad

Priemerny inStalovany svetelny vykon za rok XX

Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Pocet svietidiel v energeticky neefektivnom systéme verejného osvetlenia (projektova
hodnota)

Pocet svietidiel v energeticky efektivhom systéme verejného osvetlenia (projektova
hodnota)

Vykon 1 svietidla v energeticky neefektivnhom systéme (preddefinovana hodnota)
Vykon 1 svietidla v energeticky efektivnom systéme (preddefinovana hodnota)
Redukény faktor dodatocnych opatreni (projektova hodnota)

Priemerny rocny prevadzkovy cas (preddefinovana hodnota)
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Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Energeticky efektivne verejné osvetlenie 15 rokov
Zdroj: Vyhlaska 327/2015, priloha 4

Vykon svietidla /Redukcny faktor/ Priemerna roc¢na prevadzkova doba:

Parametre Hodnota Zdroj
Vykon 1 svietidla v 291 Priemerna projektova
energeticky hodnota
neefektivnom systéme
[W]

Vykon 1 svietidla v 100 Priemerna projektova
energeticky efektivnom hodnota

systéme [W]

Redukény faktor projektova hodnota -
dodatoc¢nych opatreni:

Bez noc¢ného znizovania - -
intenzity svietivosti

noc¢né znizovanie intenzity - -
svietivosti (X %)

noc¢né znizovanie intenzity - -
svietivosti (100%)

Priemerny rocny 3,900 Prevadzka pocas celého
prevadzkovy cas [h/a] roku (STN EN 13201)
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II.1II.1 Osvetlenie priemyselnych budov

Pre zabezpeclenie energeticky efektivneho osvetlenia priemyselnych budov
vychadzame =z predpokladu nahrady konvencénych neefektivnych systémov
osvetlenia novymi efektivnymi systémami.

Vzostupny vzorec

(PRef_PEff*Fred)*tL

TFES = 1000 * N

Definicie

TFES: Celkové konecné Uspory energie [kWh/a]

Pret Instalovany svetelny vykon pred vymenou [W]

Pes Instalovany svetelny vykon po vymene [W]

Fred Redukény faktor dodatoCnych opatreni (napr. timenie svetla)

Ciasto¢né stmievanie osvetlenia
Intervalovy c¢asovac

Senzor pritomnosti ludi

Automatické prispdsobenie dennému svetlu

t Priemerny rocny prevadzkovy cas [h/a]

n Pocet modernizovanych systémov osvetlenia

Zakladny predpoklad

Existujuci svetelny vykon a prevadzkovy cas sa porovndva s novym vykonom a
prevadzkovym casom.

Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Vykon 1 svietidla v energeticky neefektivnhom systéme (preddefinovana hodnota)
Vykon 1 svietidla v energeticky efektivnom systéme (preddefinovana hodnota)
Redukény faktor dodatoCnych opatreni (projektova hodnota)

Priemerny roCny prevadzkovy Cas (preddefinovana hodnota)

Pocet modernizovanych systémov osvetlenia (projektova hodnota)
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Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako Standardné alebo konkrétne
hodnoty pre dany projekt za ucelom pouzitia navrhovanej metédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Osvetlenie priemyselnych budov 25 rokov
Zdroj: Vyhlaska 327/2015, priloha 4

Instalovany svetelny vykon /Redukcény faktor/ Priemerna rocna
prevadzkova doba:

Parametre Hodnota Zdroj
Instalovany svetelny vykon 250 Priemerna projektova
pred vymenou [W] hodnota
Instalovany svetelny vykon 100 Priemerna projektova
po vymene [W] hodnota
Redukény faktor project specific -

dodatoc¢nych opatreni:

Stmievanie osvetlenia - -

Intervalovy ¢asovac - -

Senzor pritomnosti ludi - -

Automatické prisposobenie - -
dennému svetlu

Priemerny rocny 8,000 Prevadzka pocas roka na
prevadzkovy cas [h/a] zaklade projektov
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II.III.1 Fotovoltaické elektrarne

Cielové sektory: domacnosti (obytné budovy), verejné a sukromné sluzby
(tercidlne budovy)

Vzostupny vzorec umozniuje vyhodnotenie rocnych energetickych Uspor z
inStalovania fotovoltaickych elektrarni (FV elektrarne) pre pokrytie konecnej
vlastnej spotreby elektriny uzivatelom. Pri vypocte energetickych Uspor v ramci
monitoringu implementdcie EED by malo byt brané do Uvahy iba mnozstvo
elektriny pouzitej pre pokrytie celkovej spotreby energie uzivatelom (vlastna
spotreba); elektrina doddvana do verejnej rozvodnej siete by nemala byt brana
do Uvahy.

Toto opatrenie zabezpecuje redukovanie konecnej energie predanej uzivatelom
energetickych médii (a tym aj mozné primarne Uspory energie) namiesto
konecnych Uspor energie.
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Vzostupny vzorec

MozZnost 1:
TFES = Ppy xt * PR % (1 — eegpiq)

Moznost 2:

1
TFES = Ppy * *Hm * ng *(1_PL055)*(1_eegrid)
SPpy

Definicie

TFES Celkova konecna redukcia energie dodanej z verejnej rozvodnej
siete [kWh/a]

Ppv InStalovany Spickovy vykon systému FV [kW peax]

t Slneény svit na mieste pri vykone 1000 W/m? (zataZ pri plnej
prevadzke) [h/a]

PR Vykonovy pomer FV elektrarne: pomer aktualneho a teoretického
energetického vykonu FV elektrarne [%]

€€grid Podiel elektriny dodanej do verejnej rozvodnej siete, ktord neméze
byt zapoditana ako redukcia predanej energie [%]

SPpy Specificky $pi¢kovy vykon systému FV [kKWpea/m?2 plochy modulu]

Hm Priemerny sucet globalneho oziarenia na 1 m2 z modulov daného
systému s uréitym spadom (napr. 35°) a azimutom (napr. 0°, teda
orientacia na juh) (kWh/m?)

M, Priemernd elektrickd efektivnost modulov

Poss Kombinované straty v systéme FV [% Hp]

odhadované straty z dovodu teploty a nizkeho oZiarenia: 8.1%
(pouZitéd je miesta teplota okolia)®

odhadované straty z dévodu efektov uhlovej odrazivosti:
2.9%Error! Bookmark not defined.
iné straty (kable, prevodnik, atd’)

Zakladny predpoklad

Nie je instalovany Ziaden FV systém; vSetka elektrina poZzadovana koncovym
spotrebitelom je dodavana z verejnej rozvodnej siete.

9 Zdroj: PVGIS - Centrum Spolo¢ného Vyskumu - Eurdpa:
http://re.jrc.ec.europa.eu/pvgis/
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Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)
Instalovany Spickovy vykon systému FV (preddefinovana hodnota)

Slne¢ny svit na mieste pri vykone 1000 W/m? (zataz pri plnej prevadzke)
(preddefinovana hodnota)

Vykonovy pomer FV elektrarne: pomer aktualneho a teoretického energetického
vykonu FV elektrarne [%] (preddefinovana hodnota)

Podiel elektriny dodanej do verejnej rozvodnej siete, ktord nemdze byt zapoditana ako
redukcia predanej energie (preddefinovana hodnota)

Specificky $pi¢kovy vykon systému FV suvisiaci s plochou indtalovaného modulu
(projektova hodnota)

Priemerny sucet globalneho oZiarenia na 1 m2 z modulov daného systému (projektova
hodnota)

Priemerna elektrickd efektivnost modulov
Kombinované straty v systéme FV (projektova hodnota)
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Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metédy a vypoctu
energetickych Uspor.

Zivotnost opatrenia:

Fotovoltaické elektrarne 20 rokov
Zdroj: Vyhlaska 327/2015, priloha 4

Parametre Hodnota Zdroj*
Instalovany Spickovy vykon 2.5 *
systému FV [KWpeak] )

Slnecny svit na mieste pri 980 *
vykone 1000 W/m? [h/a]
Vykonovy pomer FV 95 *

elektrarne [%]

Specificky $pic¢kovy vykon -
systému FV [kWpea/m?2 -
plochy modulu]

Priemerny sucet globalneho -
oziareniana 1 m2 z -
modulov daného systému

Priemerna elektricka -
efektivhost modulov

Kombinované straty v -
systéme FV (Standardna
alebo konkrétna hodnota)
[%]

Podiel elektriny dodanej do verejnej rozvodnej siete, ktorda nemdze byt
zapocitana ako redukcia predanej energie (preddefinovana alebo konkrétna
hodnota)

FV systémy v sukromnych -
domacnostiach

FV systémy vo firmach - -

Samostatne  stojace FV 50 *
systémy [%]

*Source: PVGIS - Centrum Spolo¢ného Vyskumu - Eurdpa: http://re.jrc.ec.europa.eu/pvgis/
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IT.1I1.1 Vymena starého plynového alebo olejového kotla
za efektivnejsi plynovy alebo olejovy kotol

Dole opisand metdda sa vztahuje na rodinné domy pre jednu a domy pre viac
rodin, ako aj na velké obytné bloky kde su existujuce olejové alebo plynové kotly
na vykurovanie a ohrev vody vymenené za efektivne olejové alebo plynové kotly.
Vzorec sa mOze sa vztahovat aj na servisné budovy ak st dostupné vhodné Udaje
/ Standardné hodnoty pre aplikovanie tohto vzorca.

Vzostupny vzorec

Moznost 1:
TFES =n+ A+ ((SHD + HWD) * EFyy — (SHD + HWD) * EFgyf))

Moznost 2:

1 1
TFES =n+Ax* (SHD + HWD) * < __))

Nref  MNEeff
Definicie
TFES Celkové konecné Uspory energie [kWh/a]
n Pocet vymenenych kotlov
A Hrubd vykurovana podlahova plocha budovy [m?]
SHD Potreba tepla na vykurovanie podla plochy [kWh/m?2/a]
HWD Potreba teplej vody v domacnosti podla plochy [kWh/m2/a]
EFger Nakladovy faktor existujuceho vykurovacieho systému
EFes Nakladovy faktor nového vykurovacieho systému
NRef Ro¢nd ucinnost pri vyuzivani existujuceho vykurovacieho systému
NEfe Ro¢nd ucinnost pri vyuzivani nového vykurovacieho systému

Zakladny predpoklad

Vymena kotla na konci Zivotnosti: priemerny olejovy alebo plynovy kotol vyrabajuci
teplo alebo tepld vodu, dostupny na trhu.

Vymena kotla pred koncom Zivotnosti: priemerna efektivnost existujiceho olejového
alebo plynového kotla.

Hodnoty pozadovaného priestorového vykurovania by mali byt korigované podla
relevantného poctu vykurovacich dni.
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Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Pocet vymenenych kotlov (projektova hodnota)

Hruba vykurovana podlahova plocha budovy (projektova hodnota)

Potreba tepla na vykurovanie podla plochy (preddefinovana hodnota)
Potreba teplej vody v domacnosti podla plochy (preddefinovana hodnota)
Nakladovy faktor existujuceho vykurovacieho systému (projektova hodnota)
Nakladovy faktor nového vykurovacieho systému (projektova hodnota)

Ro¢nd Gc&innost pri vyuZivani existujiuceho vykurovacieho systému (preddefinovana
hodnota)

Ro¢né ucinnost pri vyuzivani nového vykurovacieho systému (preddefinovana hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako Standardné alebo konkrétne
hodnoty pre dany projekt za Ucelom pouzitia navrhovanej metdédy a vypoctu
energetickych uspor:

Zivotnost opatrenia:

Vymena starého plynového alebo olejového
kotla za efektivny

Zdroj: Vyhlaska 327/2015, priloha 4

20 rokov
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Vykurovana podlahova plocha / merna potreba tepla na vykurovanie /
potreba teplej vody/ G€innost vykurovacieho systému:

Jednogeneracné Zdroj
rodinné domy
(Hodnota)
Hruba vykurovana podlahova ) . -
) projektova
plocha novopostavenej
2 hodnota
budovy [m“]
SHD [kWh/m2/a] 53 Vyhagka &. 364/2012
HWD [kWh/m?2/a] 16 Vyhlaska ¢. 364/2012
INRef Na zaklade informacii zo sprav
o kontrole vykurovacich
83% systémov, ktoré zasielaju
odborne spoOsobilé osoby na
SIEA zakon 314/2012 2.z
NEst Vyhlaska ¢. 422/2012 Z.z.
97% Priloha ¢.2 Minimalna ucinnost
kondenzacnych kotlov do 100
kW

Vykurovacie dennostupne: 3,422
Zdroj: STN 73 0540-2 tabulka 14

116 Country specific document with case by case calculation values



1
W
0
~
‘e,
‘e
'y

IT.1I1.1 Vymena starého kotla za ucinnejsi kotol na
biomasu

Dole opisand metdda sa vztahuje sa vypoclet energetickych Uspor pre rodinné
domy pre jednu a domy pre viac rodin, ako aj na velké obytné bloky kde sa staré
neefektivne plynové, olejové kotly, alebo kotly na biomasu, na vykurovanie a
ohrev vody, vymenia za ucinné kotly na biomasu.

Vzostupny vzorec

Moznost 1:
TFES =n+ A = ((SHD + HWD) * EFgep — (SHD + HWD) » EFEff))

Moznost 2:

1 1
TFES=n*A*(SHD+HWD)*< __>

Nref MNefr
Definicie
TFES Celkové konecné Uspory energie [kWh/a]
n Pocet vymenenych kotlov
A Hruba vykurovanda podlahovéa plocha budovy [m?]
SHD Potreba tepla na vykurovanie podla plochy [kWh/m?2/a]
HWD Potreba teplej vody v domacnosti podla plochy [kWh/m2/a]
EFger Nakladovy faktor existujuceho vykurovacieho systému
EFeq Nakladovy faktor nového vykurovacieho systému
NRef Roc¢na ucinnost pri vyuzivani existujuceho vykurovacieho systému
Meer Roc¢na ucinnost pri vyuzivani nového vykurovacieho systému

Zakladny predpoklad

Vymena kotla na konci Zivotnosti: priemerny olejovy, plynovy kotol alebo kotol na
biomasu, vyrabajuci teplo alebo teplu vodu, dostupny na trhu.

Vymena kotla pred koncom zivotnosti: priemernd Gcinnost existujliceho olejového alebo
plynového kotla.

Hodnoty pozadovanej potreby tepla na vykurovanie by mali byt korigované podla
relevantného poctu vykurovacich dni.
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Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Pocet vymenenych kotlov (projektova hodnota)

Hruba vykurovana podlahova plocha budovy (projektova hodnota)
Potreba tepla na vykurovanie podla plochy (preddefinovana hodnota)

Priestorova potreba teplej vody v domacnosti podla plochy (preddefinovana hodnota)
Nakladovy faktor existujuceho vykurovacieho systému (projektova hodnota)
Nakladovy faktor nového vykurovacieho systému (projektova hodnota)

Ro¢nd Gcinnost pri vyuzZivani existujuceho vykurovacieho systému (preddefinovana
hodnota)

Ro¢né ucinnost pri vyuzivani nového vykurovacieho systému (preddefinovana hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako preddefinované alebo konkrétne
hodnoty pre dany projekt za Ucelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Vymena starého plynového alebo olejového
kotla za kotol na biomasu

Zdroj: Vyhlaska 327/2015, priloha 4

20 rokov
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Vykurovana podlahova plocha / Merna potreba tepla na vykurovanie /
potreba teplej vody/ G€innost vykurovacieho systému:

Jednogeneracné Zdroj
rodinné domy
(hodnota)
Hruba vykurovana podlahova_ Projektova -
plocha novopostavenej
2 hodnota
budovy [m“]
SHD [kWh/m2/a] 53 Vyhagka &. 364/2012
HWD [kWh/m?2/a] 16 Vyhlaska ¢. 364/2012
Na zaklade informacii zo
sprav o kontrole
o vykurovacich systémov,
TLRet 67% ktoré zasielaju odborne
spOsobilé osoby na SIEA
zakon 314/2012 Z.z
Vyhlaska ¢. 422/2012 Z.z.
859% Priloha ¢.2 Minimalna
TLett 0 ucinnost kondenzaénych
kotlov do 100 kW

Zdroj: Zakon 555/2005 o Energetickej Hospodarnosti Budov v zneni neskorsich predpisov

Vykurovacie dennostupne: 3,422
Zdroj: STN 73 0540-2 tabulka 14
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II.III.II Kotly na biomasu(ako dodatocny zdroj energie k
existujucim kotlom)

Cielom tohto opatrenia je vymena konvencnych kotlov na fosilne paliva za kotly
na biomasu. Kotol na biomasu mdze predstavovat:

jediny systém ohrevu v budove (vid' kapitolu Error! Reference source
not found.) alebo

dodatocny systém ohrevu v budove.

Existujlci kotol na fosilne palivo (FFB) je nahradeny kotlom na biomasu (BMB).
Rocnd spotreba tepla (Q) sa rozdeli na dve casti podla pomeru vyroby tepla
(zvylajne takto: BMB = zdakladna zataz; FFB = Spickovéa zataz/ zaloha). Hodnoty
predstavuju pozadované teplo (uzitocné teplo) zabezpelené z biomasy (Qgiomass,
€.9. Qgiomass = 90% celkového pozadovaného tepla) a pomocou fosilnych paliv
(Qrossiiy €.9. Qrossi = 10% celkového pozadovaného tepla).

Vzostupny vzorec

Existujaci kotol na fosilne palivo s dodatoénym energeticky efektivhym kotlom
na biomasu:

Moznost 1:
TFES =n*A+* ((SHD + HWD) * EFges
~ (Qrossit * (SHD + HWD) * EFner + Qpiopgss * (SHD + HWD) % EFgyf) )

Moznost 2:

TFES =n A * (1 * (SHD + HWD) _ (QFossil * (SHD + HWD) n QBiomass * (SHD + HWD)))

NRef NRef Nefr
alebo:
(SHD + HWD) (SHD + HWD)
TFES = n * A * Qpiomass * -
NRef NEff

Definicie
TFES Celkové konecné hrubé Uspory energie [kWh/a]
n Pocet inStalovanych/ vymenenych kotlov na biomasu
A Hruba vykurovand podlahovéa plocha budovy [m?]
SHD Potreba tepla na vykurovanie podla plochy [kWh/m2/a]
HWD Priestorova potreba teplej vody v domacnosti podla plochy

[kWh/m2/a]
EFrer Nakladovy faktor existujiceho vykurovacieho systému (fosilne

palivo)
EFex Nakladovy faktor nového vykurovacieho systému (biomasa)
Mres Ro¢nd ucinnost pri vyuzivani existujuceho vykurovacieho systému

(fosilne palivo)
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Mgss Ro¢na ucinnost pri vyuzivani nového vykurovacieho systému
(biomasa)

Zakladny predpoklad
Priemerna uéinnost vykurovacich systémov nahradenych kotlom na biomasu:
Priemerna cena neefektivneho kotla na biomasu na trhu.

Hodnoty pozadovaného priestorového vykurovania by mali byt korigované podla
relevantného poctu vykurovacich dni.

Hodnoty:

Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Pocet inStalovanych/ vymenenych kotlov na biomasu (projektova hodnota)
Hruba vykurovana podlahova plocha budovy (projektova hodnota)

Potreba tepla na vykurovanie podla plochy (preddefinovana hodnota)

Priestorovy narok na teplt vodu v domacnosti podla plochy (preddefinovana hodnota)

Nakladovy faktor existujiuceho vykurovacieho systému (fosilne palivo) (projektova
hodnota)

Nakladovy faktor nového vykurovacieho systému (biomasa) (projektova hodnota)
Ro¢nd Gcdinnost pri vyuzivani existujiceho vykurovacieho systému (fosilne palivo)
(preddefinovana hodnota)

Ro¢nd Gcinnost pri vyuZivani nového vykurovacieho systému (biomasa) (preddefinovana
hodnota)

Definicia vypoctovych hodnot

Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za ucelom pouzitia navrhovanej metdédy a vypoctu
energetickych Uspor:

Zivotnost opatrenia:

Kotol na biomasu doplneny starym kotlom
na fosilne palivo

Zdroj: Vyhlaska 327/2015, priloha 4

20 rokov
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Vykurovana podlahova plocha / Merna potreba tepla na vykurovanie /
potreba teplej vody/ Géinnost vykurovacieho systému:

Jednogeneracné
rodinné Zdroj
domy(hodnota)
Hruba vykurovana podlahova ) .
. projektova
plocha novopostavenej -
P hodnota
budovy [m“]
SHD [kWh/m2/a] 53 Vyhaska ¢&. 364/2012
HWD [kWh/m?2/a] 16 Vyhlaska ¢. 364/2012
NRef Na zaklade informacii zo
sprav o kontrole
vykurovacich systémov,
70% , S
ktoré zasielaju odborne
spoOsobilé osoby na SIEA
zakon 314/2012 Z.z
NEst Vyhlaska ¢. 422/2012 Z.z.
Priloha ¢.2 Minimalna
85% - , v
ucinnost kondenzacnych
kotlov do 100 kW

Vykurovacie dennostupne: 3,422
Zdroj: STN 73 0540-2, tabulka 4
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I1.II1.1 Ohrev vody pomocou solarnej energie

Toto opatrenie umoznuje vyhodnotenie energetickych uUspor odvodenych z
inStalovania solarnych tepelnych panelov vyhradne pre potrebu ohrevu vody v
domacnosti v existujucich a novopostavenych budovach. Generované teplo
redukuje mnozstvo tepla, ktoré je nutné vyrobit v existujicom systéme
vykurovania.

Uvedend metdéda sa vztahuje na doskové a trubicové kolektory liSiace sa
tepelnymi vykonom.

Vzostupny vzorec

Moznost 1:
TFES = A * Quve, g * EFrer

Moznost 2:

1
TFES = A= Qave_yield * Ke)‘

Definicie
TFES Celkové konecné Uspory energie [kWh/a]
A Povrch indtalovaného kolektora [m?]
Qave_yield Priemerny ro¢ny tepelny vykon na 1 m? povrchu instalovaného
kolektora [kWh/m?/a]
EFget Nakladovy faktor existujuceho vykurovacieho systému
NRef Roc¢na ucinnost pri vyuzivani existujuceho vykurovacieho systému

Zakladny predpoklad

Existujuci vykurovaci systém olejovy, plynovy alebo na biomasu ako palivo.

Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)
Povrch instalovaného kolektora (preddefinovana hodnota)

Priemerny roény tepelny vykon na 1 m? povrchu indtalovaného kolektora pre doskové a
trubicové kolektory (preddefinovana hodnota)

Nakladovy faktor existujiceho vykurovacieho systému (preddefinovana hodnota)

Ro¢néd efektivnost pri vyuzivani existujiceho vykurovacieho systému (preddefinovana
hodnota)
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Definicie vypoctovych hodnot

Zivotnost opatrenia:

Solarne tepelné kolektory pre ohrev vody 20 rokov
Zdroj: Vyhlaska 327/2015, priloha 4

Povrch instalovaného kolektora / Priemerny rocny tepelny vykon/
uéinnost vykurovacieho systému:

Solarny ohrev vody Zdroj

Povrch instalovaného 6 Primerna hodnota
kolektora [m?] dota¢ného programu

zelena domacnostiam
Priemerny ro¢ny tepelny 525 Minimalna hodnota
vykon na 1 m? povrchu programu VysSie
inStalovaného kolektora vyuzitie biomasy
[kWh/m?2/a] a slne¢nej energie v

domacnostiach

EFres 1.22 1/G&innost -

prevratena hodnota
normalizovanej
hodnoty

NRef 0.82 STN 73 0540-2
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Tato metdda sa vztahuje véasni vymenu bielej techniky, napr. pracky, susicky,
umyvacky riadu, chladnicky a mraznic¢ky, teda pred ukoncenim Zzivotnosti, za
spotrebic¢e najvysSej triedy energetickej efektivnosti dostupnej na trhu (napr.
A++ alebo A+++).

I1.II1.1 Skorsia vymena bielej techniky

Vzostupny vzorec

TFES =n * (Esock — Eeff)

Definicie

TFES Celkové konecné Uspory energie [kWh/a]

n Pocet kupenych energeticky efektivnych spotrebicov s
najvyssou dostupnou triedou energetickej efektivnosti

Ectock Priemerna rocna spotreba energie existujuceho dostupného
spotrebica [kWh/a]

Eet Priemerna rocna spotreba energie vysoko efektivneho

spotrebica ktory ma byt inStalovany (A++ alebo najvyssia
trieda energetickej efektivnosti) [kWh/a]

Zakladny predpoklad

Priemerna rocna spotreba energie existujuceho dostupného spotrebica.

Hodnoty:
Zivotnost opatrenia v rokoch (preddefinovana hodnota)

Pocet kupenych energeticky efektivnhych spotrebi¢ov s najvysSSou triedou energetickej
efektivnosti (konkrétna hodnota)

Priemerna roc¢na spotreba energie existujuceho dostupného spotrebic¢a (preddefinovana
hodnota)

Priemernd rocnd spotreba energie vysoko efektivneho spotrebi¢a ktory ma byt
instalovany (A++ alebo najvyssia trieda energetickej efektivnosti) (preddefinovana
hodnota)
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Definicie vypoctovych hodnot
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Nasledovné hodnoty je potrebné zozbierat ako $tandardné alebo konkrétne
hodnoty pre dany projekt za uUcelom pouzitia navrhovanej metdédy a vypoctu

energetickych Uspor:

Chladnicky

Parametre Hodnota Zdroj
Pocet l_(vupenych energgtlcvkvy efektlynych projektova
spotrebicov S najvyssou triedou -
. . , ! hodnota

energetickej efektivnosti

Priemerna roc¢nd spotreba energie vysoko spotreba

efektivneho spotrebi¢a ktory méa byt najefektivnejsieho

inStalovany (A++ alebo najvyssia trieda 180 spotrebica (A++

energetickej efektivnosti) [kWh/a] a A+++) na trhu
prepocitana na spotrebu
pocas roka

Priemerna ro¢na spotreba energie Vazeny priemer za B, A,

najmenej efektivneho spotrebica 266 A+

dostupného na trhu [kWh/a]

Zivotnost [rokov] 15 Vyhlagka 327/2015 priloha

4
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