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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
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II Latvia (Institute for Physical
Energetics)

Currently Latvia is in the process of adopting the measures and respective energy
savings calculation methodologies in relation to the requirements of Article 7 of
the Energy Efficiency Directive. One of the main features of the multEE project in
Latvia thus has been the development of a linkage between the multEE project’s
deliverables and the on-going establishment of a comprehensive M&V system for
energy savings in Latvia.

The Ministry of Economics - especially in 2014-2015 - has made efforts to
elaborate, based on the experience of other EU memberstates, e.g. Denmark, the
version of the Latvian Energy Efficiency Catalogue (LEEC) for deemed energy
savings. The draft version of the LEEC only contains the proposals regarding the
use of default values based on examples of other countries; however it did not
provide a comprehensive and systematic overview on the steps which shall be
applied for energy savings calculations.

Thus the multEE project offers the opportunity to close this gap and to develop
the systematic approach for the definition of energy savings calculation values. To
perform this task, the Institute of Physical Energetics - within the frame of the
multEE project - has organised workshops-consultancies between March and
summer 2016. The invited participants have been the Ministry of Economics, the
Energy Efficiency Centre of the national power supply company "“Latvenergo”,
Riga Energy Agency and experts like certified auditors which carry out energy
audits for both apartment buildings and industrial enterprises. Following to the
workshops, the default values for the selected measures were defined.

Regarding the definition of Latvia’s national default values, two principal
approaches have been applied in the “Country specific documents with case by
case calculation values” report, the table below presents the application of these
approaches:

The Latvian default values are based on (i) the experience and results of
energy efficiency improvement projects already implemented in Latvia
within various energy efficiency improvement programmes or (ii) the
analysis of the values stated by the national normative acts (e.g.
Construction Standards, Energy Efficiency Certification classes for
buildings, etc.).

2 Country specific document with case by case calculation values



For those energy efficiency measures of high interest and implementation
potential for which, however, Latvian experience is not available yet, a
study on international data sources has been done and the proposed values

of international data sources have been evaluated from the Latvian
national point of view.

The final national version of the “Country specific documents with case by case
calculation values” report is submitted to the officials of the Ministry of Economics
responsible for energy efficiency. The Ministry of Economics welcomed the work
on the national Deliverable of the multEE project.

Thus, even tough the legal status of the energy savings calculation methods is
not formally adopted yet, the national version of this deliverable contributes much
to the development and improvement of these methods.

Table 1: Overview of principal data sources for particular measures

Based on National Data | Adopted, based on reviewed

Sources International Studies

Building envelope and building | Behavioural measures

elements

Circulating Pump Introduction of energy
management systems

Cogeneration Cogeneration

Industrial Motors Industrial Motors

District Heating Mobility

Heat pumps

Heating system improvement

Lightning

Replacement of energy inefficient

boilers

Solar thermal panels

Systems for heat recovery in

buildings

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

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

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

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

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

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

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

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

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

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

TFES = FECyg * S,

FECrg = n* FECyerson

Definition

TFES Total Final Energy Savings [kWh/a]

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

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

Sq Savings factor of the awareness raising campaign [%]

n Number of persons of a specific target group

Baseline

No awareness raising campaign has been launched.

Values:
Lifetime of the measure in years (default)

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

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

Savings factor of an awareness raising campaign (default)

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

5 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:

Awareness raising campaigns 1 year

Source: “Recommendations on Measurement and Verification Methods in the framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Parameters Value Source
Final Energy Consumption project specific Is calculated based on
of a person [kWh/a] statistical data or specific
data available for
particular target group
Final Energy consumption project specific Is calculated, taking into
of a specific target group account the size of
[kWh/a] particular target group
Savings factor of an
awareness raising Based on the experience
campaign [%] of other countries and the
A. non-repeated 1 results of international
information campaign, by studies® ©

including electronic mass
media, several events and
printed materials;

B. long-term awareness
raising programme or
additional information on 2.5
bills; non-individualized
advicing by providing
information within utilities'
websites, events and
printed materials

C. individual consultations
and advicing in energy
efficiency centres, energy 3
agencies or exhibitions
stands

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

6 http://ec.europa.eu/energy/intelligent/projects/sites/iee-
projects/files/projects/documents/behave guidelines for behavioural change programmes en.pdf
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II.II.1I Smart Meters and informative billing

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

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

Bottom-up formula

TFES = n * FECHH * Somart

Definition

TFES Total Final Energy Savings [kWh/a]

n Number of smart meters installed in households

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

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

Baseline

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

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

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

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

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:

Smart meters and informative billing 2 years

Source: “Recommendations on Measurement and Verification Methods in the framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Parameters Value Source
(Average) Final Energy project specific Is calculated based on
Consumption of statistical data or specific
household(s) for electricity data available for
[kWh/a] particular target group
(Average) Final Energy project specific Is calculated based on
Consumption of statistical data or specific
household(s) for electricity data available for
and heat [kWh/a] particular target group
Savings factor [%] Electricity — 5% Based on results  of

Natural gas - 3% international studies’

7 Results from the cost-benefit analyses of EU Member States on smart meters: Commission Staff
Working Document publishing savings factors for the different EU Member States: Cost-benefit
analyses & state of play of smart metering deployment in the EU-27: Download: http://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52014SC0189&from=EN
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http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52014SC0189&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52014SC0189&from=EN

mu \t@}
II.II.IIT  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)

constructed according to the new (newcode) building code

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

Definition

TFES: Total Final Energy Savings [kWh/a]

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

SHDinicode Specific Space Heating Demand of building constructed before the
national Latvia Construction Standard LBN 002-15 has come into
force [kWh/m?/a]

SHDnewcode Specific Space Heating Demand of building constructed or
renovated according to the national Latvia Construction Standard
LBN 002-15 [kWh/m?/a]

EFRrer 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

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

Nnew Annual use efficiency of the heating system in the building

8 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

° Ibidem, page 67.
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Baselinel®

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)
Conditioned 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 (default)

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

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)

10 Thidem, page 66.

10 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:

01 January 2003
01 July 2015
20 years

Enforcement of the initial building code
Enforcement of the new building code
Average lifetime of the measure

Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

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

Building type A:
apartment blocks

Building type B:
public buildings

Conditioned gross floor area [m?]

project specific

project specific

SHDger [kKWh/m?a]t! 2 150 124
SHDgx [kWh/m?2a]*! 2 60 70
EI:Ref 125 125
EFee 1.1 1.1
Ninicode 0.8 (80%) 0.8 (80%)
Nnew 0.9 (90%) 0.9 (90%)

Heating Degree Days:

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

11 patijums "Energoefektivitates pasakumu energijas ietaupijumu aprékinasanai izmantojamas
vértibas Latvija”, A.Grekis, Fizikalas energétikas institlts, 2016.

12| atvia national Construction Standard LBN 002-15 “Thermotechnics of Building Envelopes”

11 Country specific document with case by case calculation values
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II.II.IV  Thermally improved building envelope of newly
constructed residential buildings

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

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

Bottom-up formula

Option 1:
TFES = A x (SHDgo; — SHDgfs) * EFgss

Option 2:

1
TFES = A * (SHDgey — SHDpgyf) * ™

Definition

TFES: Total Final Energy Savings [kWh/a]

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

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

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

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

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

Baseline

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

Values:

Lifetime of the measure in years (default)

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

Specific 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)

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 20 years
Windows / glazing 30 years

Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

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

Building type:
Residential building
Conditioned gross floor area [m?] project specific
SHDger [kWh/m?a]'? 60
SHDgr [kWh/m?a]*? 45
EFgs 1.05
nerr 0.95 (95%)

Heating Degree Days:

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

13 Country specific document with case by case calculation values
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II.II.V Thermal improvement of single building elements
(windows, roof etc.)
The method provides for evaluating the energy savings derived from the thermal

improvement of single building elements (e.g. windows, building shell). The
heating system will not be replaced while improving single building elements.

Bottom-up formula

Wall insulation:

Option 1:

TFESyau = (URef_wall - UEff_wall) * A HDD * f * EFges
Option 2:

TFESyau = (URef_wall - UEff_Wall) *AxHDD = f * Nrer
e

Window replacement:

Option 1:
TFESyindows = (URef_window - UEff_Window) * A* HDD * f * EFper
Option 2:
TFESwindows = (Ures window = UEff ingow) * A ¥ HDD * f
- NRef
Roof insulation:
Option 1:
TFESroor = (Uref_roor — Ugff.roor) * A * HDD * f + EFgep
Option 2:
TFESro0r = (Uref roor = Usss yooy) * A * HDD * f e~
Definition
TFES: Total Final Energy Savings [kWh/a]
URef_wall U-value of the reference building element: overall heat transfer
URef windows coefficient [W/m?K]
URef_roof
Uk wall U-value of the efficient building element: overall heat transfer
Ukt windows coefficient [W/m?K]
UEfr_roof
A Area of the building element refurbished [m?]
HDDac Heating degree days at average climatic conditions [Kd/a]
f Conversion factor to kWh [kh/d]
EFRrer 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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U-value of each refurbished element or average U-value of each element 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 element (default)

U-value of the efficient building element (default)

Area of the building element 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 (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:

Wall insulation 20 years
Windows replacement 30 years
Roof insulation 20 years

Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.
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Area of the building element refurbished / U- values / Efficiency of the
heating system:

Building type: apartment building

Building
element A: -
Building Buildi
ROOfsand element B: ul Ing . Building Building
coverings | o, oo onthe element C: | glement D: | element E:
hich are in Walls ;
W . ground Windows | Outer doors
contact with
outdoor air
Area of the
building
element project specific
refurbished
[m?]
tjv_v\;?\lqg%?fz 0.30 k 0.30 k 0.50 k 1.60 k 2.20 k
F\/'v‘;?"q%%f{z 0.15 k 0.15 k 0.18 k 1.30 k 1.80 k
EFg 1.25
NRer 0.8 (80%)

Note: k — the temperature factor.

The temperature factor k shall be utilised for the thermotechnical calculation of separate
construction elements (including the construction element between two adjacent
premises) and shall be calculated in accordance with formula:

k =19/(%; - 8,), where
& - the calculated temperature of the building interior (°C) in accordance with the use of
the building,
g, - the average temperature (°C) of the outdoor air during the heating season in
conformity with the Latvian Construction Standard 003-15 “Construction Climatography”,
or the temperature in the next room , if the calculation of a construction element between
two adjacent premises is performed.
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Building type: public building

Building
element A: -
Building Buildi
Roofs and | glement B: urlding | Building Building
coverings element C: | glement D: | element E:
which are in Floors on the Walls ;
. ground Windows Outer doors
contact with
outdoor air
Area of the
building
element project specific
refurbished
[m?]
tjv'v\;i[]g%ifz 0.30 k 0.30 k 0.50 k 1.60 k 2.20 k
FV‘V‘;?]L%EE{{Z 0.2 k 0.2 k 0.2 k 1.40 k 2.00 k
EFger 1.25
NRef 0.8 (80%)

Note: k - the temperature factor.

The temperature factor k shall be utilised for the thermotechnical calculation of separate
construction elements (including the construction element between two adjacent
premises) and shall be calculated in accordance with formula:

k =19/(8; - 9.), where
8, - the calculated temperature of the building interior (°C) in accordance with the use of
the building,
8. - the average temperature (°C) of the outdoor air during the heating season in
conformity with the Latvian Construction Standard 003-15 “Construction Climatography”,
or the temperature in the next room , if the calculation of a construction element between
two adjacent premises is performed.
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II.II.VI  Installation of a new heating circulating pump

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

Bottom-up formula

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

Calculation load profile:

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

Definition

TFES: Total Final Energy Savings [kWh/a]

n Number of installed circulating pumps

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

Pet Electrical power of an efficient circulating pump [W]

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

fLpr Factor load profile

Q Delivery rating of the pump

tq Relative load time

Baseline

Electrical power of an average circulating pump available on the market

Values:

Lifetime of the measure in years (default)

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

Relative load time (default)
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Definition of calculation values

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

Lifetime of the measure:

Circulating pump: 7 years

Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Electrical Power / Operating hours / Delivery Rating / Relative load time:

Installation of a new heating
circulating pump

Electrical power of an average circulating

11 250
pump [W]
Electrical power of an efficient circulating

11 175
pump [W]
Average yearly operating hours [h/a]*! 8,000
Delivery rating of the pump?! 0.50
Relative load time®! 0.35

The load profile is as follows:

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

19 Country specific document with case by case calculation values




mult @
II.II.VII Replacement of an existing heating circulating
pump
For the method “replacement of an existing heating circulating pump”, an energy

efficient circulating pump is compared to an average circulating pump installed in
a building.

Bottom-up formula

TFES = n * (”Ref*fa"’eff*fa*f”’)
1000

Calculation load profile:

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

Definition

TFES: Total Final Energy Savings [kWh/a]

n Number of installed circulating pumps

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

Petr Electrical power of an efficient circulating pump [W]

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

fLpr Factor load profile

Q Delivery rating of the pump

tq Relative load time

Baseline

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

Values:

Lifetime of the measure in years (default)

Number of installed circulating pumps (project specific)

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

Average yearly operating hours of circulating pumps (default)

Delivery rating of the pump (default)

Relative load time (default)
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Definition of calculation values

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

Lifetime of the measure:

Circulating pump: 7 years
Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Electrical Power / Operating hours / Delivery Rating / Relative load time:

Replacement of an existing heating
circulating pump

Electrical power of the installed energy 300
inefficient circulating pump [W]*!
Electrical power of an efficient circulating

11 175
pump [W]
Average yearly operating hours [h/a]! 8,000
Delivery rating of the pump?! 0.50
Relative load time!? 0.35

The load profile is as follows:

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

P P
TFES = ( eLCHP Qtncup _ el,CHP) oo (1= fre)
Net,rer  Nthref  Nel,cHP

Factor for feeding electricity and heat into the public grid
Qinpe + Werpe

fre = Qencrp + Wercnp

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

Qih,chp 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 (default)
Thermal power of the CHP plant (project specific)

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

Average yearly full load hours of the CHP plant (default)

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

Parameters

Value

Source

Lifetime [years]

15

Information provided by
technologies producers
and international data
sources®?

Electrical power of the

CHP plant [kWq]

project specific

Information provided by
implemented projects

Electrical efficiency of the
reference electricity
generation plant [%]

45

Information provided by
technologies producers!!

Thermal power of the CHP
plant [kWn]

project specific

Information provided by
implemented projects

Thermal efficiency of the
reference heat generation
plant [%]

80

Information based on
summarizing the existing
national situation??

Electrical efficiency of the
CHP plant [%]

Shall be defined for the
particular CHP installation,
the amount of produced
electricity divided by the
total amount of fuel used
for heat and power
production in the CHP

Information provided by
technologies producers
and by particular
implemented project

installation

Average vyearly full load 2,200 Information based on
hours of the CHP plant summarizing the existing
[h/a] national situation®!
Factor for feeding 0.75 Information  based on
electricity and heat into summarizing the existing
the public grid national situation!
Heat fed into the public 0.75 Information based on
grid (e.g. district heat) summarizing the existing

national situation'?
Electricity fed into the 0.75 Information based on

public grid

summarizing the existing
national situation®!

Heat generated in CHP

plant

project specific

Information provided by
implemented projects

Electricity generated in
CHP plant

project specific

Information provided by
implemented projects

13 Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services, page 85; Download:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June 2015
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II.II.IX Connection to the district heating grid (non-
refurbished existing residential buildings)

The method aims at connecting a building to the district heating grid and
therefore replacing an existing heating system. Both heating systems, i.e. the
existing and the new one, provide heat and hot water.

The method targets single-family and multi-family homes as well as apartment
blocks that have not been thermally refurbished (e.g. retrofit of the building shell,
exchange of windows).

Bottom-up formula for single-family homes

Option 1:
TFES = A ((SHD + HWD) % EFpor — (SHD + HWD) % EFgf)

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

NRref Nefr
Definition
TFES Total Final Energy Savings [kWh/a]
A Conditioned gross floor area of the non-refurbished residential

building connected to the district heating grid [m?2]

SHD Specific Space Heating Demand [kWh/m?/a]
HWD Specific Domestic Hot Water Demand [kWh/m?/a]
EFRer Expenditure Factor of the reference heating system
EFgs Expenditure Factor of the efficient heating system
NRef Annual use efficiency of the reference heating system
NEf 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)

Conditioned gross floor area of the non-refurbished residential building connected to
the district heating grid (project specific)

Specific Space Heating Demand (default)

Specific 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)

Bottom-up formula for multi-family homes and apartment blocks

Option 1:
TFES = nx Apy * ((SHD + HWD) * EFgos — (SHD + HWD)  EFgf)

Option 2:
(SHD +HWD SHD + HWD)

TFES =n* Apy * -
NRes Wesr

Definition

TFES Total Final Energy Savings [kWh/a]

n Number of building units connected to the district heating grid

Apu Conditioned gross floor area of the building unit located in the non-
refurbished residential building connected to the district heating
grid [m?]

SHD Specific Space Heating Demand [kWh/m?/a]

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

NEff 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)
Number of building units connected to the district heating grid (project specific)

Conditioned gross floor area of the building unit located in the non-refurbished
residential building connected to the district heating grid (project specific)

Specific Space Heating Demand of the building unit (default)
Specific 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:

Connection to the district heating grid 30 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

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

Single-family homes
Conditioned gross floor area [m?] project specific
SHD [kWh/m?a]!! 150
HWD [kWh/m?a]*! 30
EFrer 1.67
EFes 1.1
NRef 11 0.6 (60%)
neet! 0.9 (90%)
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Multi-family homes and apartment
blocks
Conditioned gross floor area of the building ) .
unit [m?2] project specific
SHD [kWh/m?a]!! 150
HWD [kWh/m?a]*! 60
EFrer 1.67
EFes 1.1
nNRef 11 0.6 (60%)
neer ! 0.9 (90%)

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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II.II.X Connection to the district heating grid (thermally
refurbished residential buildings)

The method aims at connecting a building to the district heating grid and
therefore replacing an existing heating system. Both heating systems, i.e. the
existing and the new one, provide heat and hot water.

The method targets single-family and multi-family homes as well as apartment
blocks that have been thermally refurbished (e.g. retrofit of the building shell,
exchange of windows) before the building is connected to the district heating grid.

Bottom-up formula for single family homes

Option 1:
TFES = A ((SHD + HWD) * EFp,; — (SHD + HWD) = EFy )

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

Definition
TFES Total Final Energy Savings [kWh/a]
A Conditioned gross floor area of the refurbished residential

building(s) connected to the district heating grid [m?]
SHD Specific Space Heating Demand [kWh/m?/a]
HWD Specific Domestic Hot Water Demand [kWh/m?/a]
EFRer Expenditure Factor of the reference heating system
EFgs Expenditure Factor of the efficient heating system
NRef Annual use efficiency of the reference heating system
NEf 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)

Conditioned gross floor area of the refurbished residential building connected to the
district heating grid (project specific)

Specific Space Heating Demand (default)

Specific Domestic Hot Water Demand (average value) (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)

Bottom-up formula for multi-family homes and apartment blocks

Option 1:
TFES = n* Apy * ((SHD + HWD) * EFpey — (SHD + HWD) * EFyff)

Option 2:
<SHD +HWD SHD + HWD)

TFES =Nn=* ADU * -
Nref Nepy

Definition

TFES Total Final Energy Savings [kWh/a]

n Number of building units connected to the district heating grid

Apu Conditioned gross floor area of the building unit located in the
refurbished residential building connected to the district heating
grid [m?]

SHD Specific Space Heating Demand [kWh/m?/a]

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

EFRer Expenditure Factor of the reference heating system

EFes Expenditure Factor of the efficient heating system

NRef Annual use efficiency of the reference heating system

MNEfe 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)
Number of building units connected to the district heating grid (project specific)

Conditioned gross floor area of the building unit located in the refurbished residential
building connected to the district heating grid (project specific)

Specific Space Heating Demand of the building unit (default)
Specific 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:

Connection to the district heating grid 30 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

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

Single-family homes
Conditioned gross floor area [m?] project specificc
SHD [kWh/m?a]!! 50
HWD [kWh/m?a]! 20
EFrer 1.67
EFes 1.1
NRef 11 0.6 (60%)
NEsr ! 0.9 (90%)
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Multi-family homes and apartment
blocks
Conditioned gross floor area of the building i .
unit [m?2] project specific
SHD [kWh/m?2a] ! 60
HWD [kWh/m?a] ! 50
EFrer 1.67
EFes 1.1
Nrer 1t 0.6 (60%)
neee 0.9 (90%)

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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II.II.XI  Connection to the district heating grid (newly
constructed residential buildings)

The method aims at connecting a newly constructed residential building to the
district heating grid instead of equipping the building with an average heating
system (e.g. central heating system). Both heating systems, i.e. the average and
the new one, provide heat and hot water.

The method targets single-family and multi-family homes as well as apartment
blocks.

Bottom-up formula for single-family homes

Option 1:
TFES = A x ((SHD + HWD) * EFpo; — (SHD + HWD) * EFgf)

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

Definition
TFES Total Final Energy Savings [kWh/a]
A Conditioned gross floor area of the newly built residential

building(s) connected to the district heating grid [m?]
SHD Specific Space Heating Demand [kWh/m?/a]
HWD Specific Domestic Hot Water Demand [kWh/m?/a]
EFRes Expenditure Factor of the reference heating system
EFes Expenditure Factor of the efficient heating system
NRef Annual use efficiency of the reference heating system
NEf 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)

Conditioned gross floor area of the newly built residential building connected to the
district heating grid (project specific)

Specific Space Heating Demand (default)

Specific 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)

Bottom-up formula for multi-family homes and apartment blocks

Option 1:
TFES = nx Apy * ((SHD + HWD) * EFgos — (SHD + HWD)  EFgf)

Option 2:
(SHD +HWD SHD + HWD)

TFES =n=* ADU * -
NRref Nerr

Definition

TFES Total Final Energy Savings [kWh/a]

n Number of building units connected to the district heating grid

Apu Conditioned gross floor area of the building unit located in the
newly built residential building connected to the district heating
grid [m?]

SHD Specific Space Heating Demand [kWh/m?/a]

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

NEff 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.

33 Country specific document with case by case calculation values



\\ullu,”'
O ’,
- ‘.

o
‘o o
2, W
Tappant

Values:
Lifetime of the measure in years (default)
Number of building units connected to the district heating grid (project specific)

building connected to the district heating grid (project specific)
Specific Space Heating Demand of the building unit (default)
Specific 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)

Conditioned gross floor area of the building unit located in the newly built residential

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:

Connection to the district heating grid 30 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive

2006/32/EC on Energy End-Use Efficiency and Energy Services

Conditioned gross floor area / Specific Heating Demand / Hot Water

Demand / Efficiency of the heating system

Single-family homes
Conditioned gross floor area [m?] project specific
SHD [kWh/m?a] 60
HWD [kWh/m?a] ! 20
EFRer 1.67
EFes 1.1
Nrer 0.6 (60%)
e ' 0.9 (90%)
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Multi-family homes and apartment
blocks

Conditioned gross floor area of the building

unit [m?] project specific
SHD [kWh/m?a] ! 60

HWD [kWh/m?a] ! 50

EFger 1.67

EFee 1.1

Mrer ™ 0.6 (60%)
L 0.9 (90%)

Heating Degree Days:

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

heating degree days, if necessary.
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II.II.XII 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 ) " o feer
Pbefore Pafter

Definition

TFES Total Final Energy Savings [kWh/a]

Epefore 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 wunits 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.II.XIII Introduction of energy management systems

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

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

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

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

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

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

TFES = FECEL*SEL+FECH*SH

Definition

TFES Total Final Energy Savings [kWh/a]

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

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

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

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

Baseline

Energy consumption before the introduction of the energy management system.

The final energy consumption should be corrected with the relevant heating degree
days / cooling degree days. In addition, the data shall further be normalized if
necessary (e.g. if heated floor area expands).

Values:
Lifetime of the measure in years (default)

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

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

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

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

Introduction of energy management systems
Source: Recommendations on Measurement and Verification Methods in the Framework of Directive

5 years

2006/32/EC on Energy End-Use Efficiency and Energy Services

Final energy consumption / savings factors:

Parameters Value Source
FECg [kWh/a] project specific Data provided by the company:
situation before implementation of
the project
Sk 3% Summarized information provided

by implemented projects and
international data sources®!

FEC, [kWh/a]

project specific

Data provided by the company:
situation before implementation of
the project

Sh

5%

Summarized information provided
by implemented projects and
international data sources'!

FEC specific usages
[kWh/a]

project specific

Data provided by the company:
situation before implementation of
the project

Savings factorsages

3%

Summarized information provided
by implemented projects and
international data sources®!
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II.II.XIV 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.

41 Country specific document with case by case calculation values



Bottom-up formula for single-family homes

Option 1:
TFES = A ((SHD + HWD)  EFge — (SHD + HWD) * EFgy) )

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

NRef Nefr
Definition
TFES Total Final Energy Savings [kWh/a]
A Conditioned gross floor area of the newly constructed building [m?]
SHD Specific Space Heating Demand [kWh/m2/a]
HWD Specific Domestic Hot Water Demand [kWh/m2/a]
EFgret Expenditure Factor of the reference heating system
EFes Expenditure Factor of the efficient heating system
IRef Annual use efficiency of the reference heating system
NEffe 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.

Values:

Lifetime of the measure in years (default)

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

Specific 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)
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Bottom-up formula for multi-family homes and apartment blocks

Option 1:
TFES =1+ Apy * ((SHD + HWD)  EFyr — (SHD + HWD) * EFgyp))

Option 2:

TFES = n s Ay, + (SHD + HWD B SHD + HWD)
NRef Nefr

Definition

TFES Total Final Energy Savings [kWh/a]

n Number of building units concerned

Apu Conditioned gross floor area of the building unit located in the
newly constructed building and supplied by the heat pump

SHD Specific Space Heating Demand [kWh/m2/a]

HWD Specific Domestic Hot Water Demand [kWh/m2/a]

EFRret Expenditure Factor of the reference heating system

EFes Expenditure Factor of the efficient heating system

IRef Annual use efficiency of the reference heating system

NEsef 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.

Values:

Lifetime of the measure in years (default)

Number of building units concerned (project specific)

Conditioned gross floor area of the building unit located in the newly constructed
building (project specific)

Specific Space Heating Demand of the building unit (default)

Specific 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)
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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:

Installation of a heat pump in new buildings 10 years : a|r.-a|r heat pumps
25 years: soil heat pumps

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

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

Single-family homes
Conditioned gross floor area of the newly project specific
constructed building [m?]
SHD [kWh/m?2/a] ! 50
HWD [kWh/m?2/a] ! 20
EFrer 1.25
EFgs 1.1
NRet ! 0.8 (80%)
e 0.9 (90%)
Multi-family homes and apartment
blocks
Conditioned gross floor area of the building project specific
unit [m?]
SHD [kWh/m?a] ! 50
HWD [kWh/m?a] !* 60
EFRrer 1.25
EFes 1.1
Nrer' 0.8 (80%)
ner 0.9 (90%)

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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II.II.XV 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)  EFgop — (SHD + HWD) * EEEff)

Option 2:
TFES = A » <5HD + HWD B SHD + HWD)

NRer Nerr
Definition
TFES Total Final Energy Savings [kWh/a]
A Conditioned gross floor area of the existing building [m?]
SHD Specific Space Heating Demand [kWh/m2/a]
HWD Specific Domestic Hot Water Demand [kWh/m?/a]
EFRrer Expenditure Factor of the reference heating system
EFgs Expenditure Factor of the efficient heating system
NRef 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)

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

Specific 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)

Bottom-up formula for multi-family homes and apartment blocks

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

Option 2:
(SHD + HWD SHD + HWD)

TFES =n=* ADU * -

NRef NEeff
Definition
TFES Total Final Energy Savings [kWh/a]
n Number of building units concerned
Apu Conditioned gross floor area of the building unit located in the

existing building and supplied by the heat pump
SHD Specific Space Heating Demand [kWh/m2/a]
HWD Specific Domestic Hot Water Demand [kWh/m?/a]
EFper Expenditure Factor of the reference heating system
EFes Expenditure Factor of the new heating system
INRef 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)
Number of building units concerned (project specific)

Conditioned gross floor area of the building unit located in the newly constructed
building (project specific)

Specific Space Heating Demand of the building unit (default)
Specific 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:

10 years : air-air heat pumps
Installation of a heat pump in new buildings 15 years: water- heat pumps

25 years: soil- heat pumps
Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

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

Single-family homes
Conditioned gross floor area of the newly project specific
constructed building [m?]
SHD [kWh/m?2/a] ! 150
HWD [kWh/m?2/a] 40
EFrer 1.25
EFes 1.1
Nrer 0.8 (80%)
e 0.9 (90%)
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Multi-family homes and apartment
blocks
Conditioned gross floor area of the building project specific
unit [m?]
SHD [kWh/m?2a] ! 150
HWD [kWh/m?a] ! 40
EFrer 1.25
EFes 1.1
Nret 0.8 (80%)
neee 0.9 (90%)

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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II.II.XVI 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.

49 Country specific document with case by case calculation values



Wi ]
5
0
~
‘e
‘s
’
Tagpant

Bottom-up formula

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

Option 2:

1 1
TFES=A*SHD*< ——)
Nref MNEeff

NRef = Mrb Nre Mrd
NEFF= Neb Nee Ned

Definition

TFES Total Final Energy Savings [kWh/a]

A Conditioned gross floor area of the building [m?]
SHD Specific Heating Demand [kWh/m?a]

EFRer Expenditure Factor of the reference heating system
EFes Expenditure Factor of the new heating system

NRef Annual use efficiency of replaced heating system
NEss 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)

Specific Heating Demand (default)

Conditioned 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: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

15 years

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

Single-family and two-apartment buildings
Conditioned gross
floor area of the project specific
building [m?]
SHD [kWh/m2/a] ! 150
EFRrer 1.25
EFes 1.1
NRet ! 0.8 (80%)
ner 0.9 (90%)
o ! 0.9 (90%)
e 0.8 (80%)
Nrd 0.8 (85%)
Nep ' 0.92 (92%)
Nee ™ 0.85 (85%)
Nea 't 0.93 (93%)

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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II.II.XVII Improved thermal insulation of warm water tanks

When applying the formula, assumptions have to be made with regard to the
volume of the tank to be insulated (in litres), the insulation thickness in cm and
the location of the tank (heated or non-heated room).

The method can be applied to single- and multi-family homes as well as to
apartment blocks.

Bottom-up formula

Option 1:
TFES =n * (Qloss—old - Qloss—new) * EF

Option 2:
TFES = Qloss—old - Qloss—new

n
Definition
TFES Total Final Energy Savings [kWh/a]
n Number of insulated tanks
Qioss-old Yearly heat loss of a non-insulated tank [kWh/a]
Qioss-new Yearly heat loss of a well-insulated tank [kWh/a]
EF Expenditure factor of the heating system in place
n Annual use efficiency of the existing heating system
Baseline

Yearly heat loss of a poorly insulated tank.

Values:

Lifetime of the measure in years (default)

Number of insulated tanks (project specific)

Yearly heat loss of a poorly insulated tank (default)

Yearly heat loss of an insulated tank (default)

Expenditure Factor of the heating system in place (default)
Annual use efficiency of the existing 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:

Improved thermal insulation of warm water tanks 15 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

Heat loss of tanks / Efficiency of the heating system:

Parameters Value Source
Qoss-oid [KWh/a] 8,750 Calculated based on implemented projects®!
Qioss-new [KWh/a] 4,375 Calculated based on implemented projects'!
EF 1.25 Calculated based on implemented projects
n 0.8 (80%) Calculated based on implemented projects !*
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II.II.XVIIIThermal 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 *24 % c

TFES = 1000

Definition

TFES: Total Final Energy Savings [kWh/a]

Qinit Initial pipe heat loss [W/m]

new 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 (default)

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

Heating Days (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:

Thermal insulation of pipes

20 years

Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Parameters Value Source
Initial pipe heat loss [W/m] 130 Calculated based on
implemented projects'?
Pipe heat loss after thermal 13 Calculated based on

insulation [W/m]

implemented projects'?

Length of insulated pipes
[m]

project specific

To be provided by project’s
implementer

Intermittency coefficient 0.52 Calculated based on
implemented projects'?
Heating days 203 Long-term average annual

value is calculated!?
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IT.II.XIX 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 %*(;_ ! )
Npoiter * Nais  NMini Tnew
Definition
TFES: Total Final Energy Savings [kWh/a]
SHD Specific heating demand of the building [kWh/m?/a]
A Conditioned gross 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)
Conditioned gross floor area (project specific)

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

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

Lifetime of the measure:

Installation of thermostatic valves on radiators 10 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

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

Parameters Value Value
Conditioned gross floor area project specific To be provided by
[m?] project implementer

150 Calculated based on

2

SHD [kWh/m=/a] implemented projects?!

Nboiler 0.8 Calculated based on
implemented projects'!

Ndis 0.85 Calculated based on
implemented projects?!

Nini 0.85 Calculated based on
implemented projects'?

Nnew 0.93 Calculated based on

implemented projects®!

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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II.II.XX Replacement of electric motor drives in industry

In order to decrease the energy consumption of electric motor drives in industry,
an existing electric motor drive is replaced with a more efficient one. The other
system components (control, load) remain the same.

The formula below can only be applied for calculating the savings of exactly
identical motor drives and identical use patterns. If the technical data or the field
of use varies between the motor drives, the bottom-up formula cannot be applied
and the energy savings have to be calculated separately.

Bottom-up formula

1 1
TFES =Px*tx*f;* * Ny

Mref  MNefr
Definition
TFES Total Final Energy Savings [kWh/a]
P Electrical power of the installed motor drive [kW]
t Average yearly operating hours [h/a]
fi Average load factor [%]
Nref Efficiency of the replaced motor drive [%]
Neff Efficiency of the new motor drive [%]
Nm Number of identical electric motors replaced
Baseline

The baseline is an existing electric motor drive (e.g. IE1).

Values:

Lifetime of the measure (default)

Electrical power of the installed motor drive (default)
Average yearly operating hours (default)

Average load factor (default)

Efficiency of the replaced motor drive (default)
Efficiency of the new motor drive (default)

Number of identical electric motors replaced (project specific)

58 Country specific document with case by case calculation values



Definition of calculation values

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

Lifetime of the measure:

Replacement of electric motor drives

10 years

Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

drive [%]

Parameters Value Source
Electrical power of the 300 Estimated average data, instead
installed motor drive [kW] project specific value can be used
Average vearly operatin Summarized information provided by
hoursg[h/é] yop 9 2,000 implemented projects and
international data sources!!
Summarized information provided by
Average load factor [%] 60% implemented projects and
international data sources!!
- Summarized information provided by
E‘fgf(l)?'ndcr}ilvzf [ttl;e] replaced 60% implemented projects and
0 international data sources'!
- Summarized information provided by
Efficiency of the new motor 85% implemented projects and

international data sources??
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II.II.XXI Resizing of rotational electrical motors

Motors that run many hours per year at light loading, e.g. below 20%, should be
replaced by smaller energy efficient motors. Therefore, savings achieved result
from the resizing of the motor. In order to account for energy savings from this
measure, a minimum level of energy performance of the motor has to be met: it
is suggested that the motor runs above 20% of its rated power most of the time.

Bottom-up formula

TFES = (PRef * fres _ Pees *fEff) ftxm,
Nref Nerr
Definition
TFES Total Final Energy Savings [kWh/a]
Pres Mechanical power of the existing motor [kW]
Pess Mechanical power of the resized motor [kW]
t Average yearly operating hours [h/a]
fRer Average load factor of existing motor [%]
fere Average load factor of resized motor [%]
Nref Efficiency of the standard motor [%]
Neff Efficiency of the energy efficient, resized motor [%]
n Number of equal rotational electrical motors replaced by equal
energy efficient, resized motors
Baseline

New sales: IE1 (almost equivalent to EFF2 motors).
Replacement of inefficient motors: EEF3.

It is recommended to reconsider the original baselines after three years to make them
dynamic and reflect autonomous change in market and stock values of energy
efficiency.

Values:

Lifetime of the measure in years (default)

Mechanical power of the existing motor (default)
Mechanical power of the resized motor (default)
Average yearly operating hours (default)

Average load factor of existing motor (default)

Average load factor of the resized motor (default)
Efficiency of the standard motor (default)

Efficiency of the energy efficient, resized motor (default)

Number of equal rotational electrical motors replaced by equal energy efficient, resized
motors (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:

Resizing of rotational electrical motors 10 years

Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Parameters Value Source

Mechanical power of the Summarized information provided by

existing motor [kW] 300 implemented projects and
international data sources®!

Mechanical power of the Summarized information provided by

resized motor [kW] 250 implemented projects and
international data sources!!

Average yearly operating Summarized information provided by

hours [h/a] 2,000 implemented projects and
international data sources®!

Average load factor of Summarized information provided by

existing motor [%] 60% implemented projects and
international data sources®!

Average load factor of Summarized information provided by

resized motor [%] 60% implemented projects and
international data sources!

Efficiency of the standard Summarized information provided by

motor [%] 60% implemented projects and
international data sources

Efficiency of the energy Summarized information provided by

efficient, resized motor 85% implemented projects and

[%] international data sources'!
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II.II.XXII Variable Speed Drives

In order to decrease the energy consumption of electric motor drives in industry,
existing motor drives are equipped with variable speed drives. The motor drive
and the load remain the same. Only the control unit is replaced. The formula is
valid for pump and ventilation systems.

The formula below can only be applied for calculating the savings of exactly
identical VSDs and identical use patterns. If the technical data or the field of use
varies between the VSDs, the bottom-up formula cannot be applied and the
energy savings have to be calculated separately.

Bottom-up formula

1
TFES:P*t*fVSD*E*nVSD

Definition

TFES Total Final Energy Savings [kWh/a]

P Electrical power of the installed motor drive [kW]

t Average yearly operating hours [h/a]

fusp Energy saving factor due to installation of a VSD [%]
n Efficiency of the installed motor drive [%]

Nvsp Number of variable speed drives installed

Baseline

The baseline system is an existing electric motor drive (e.g. IE1) with a mechanical
control.

Values:

Lifetime of the measure in years (default)

Electrical power of the installed motor drive (default)
Average yearly operating hours (default)

Energy saving factor due to installation of a VSD (default)
Efficiency of the installed motor drive (default)

Number of VSDs installed (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:

Variable speed drives 10 years
Source: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Parameters Value Source
Electrical power of the Summarized information
installed motor drive [kW] 300 provided by implemented

projects and international
data sources’!
Average yearly operating Summarized information
hours [h/a] 2 000 provided by implemented
! projects and international
data sources'!
Energy saving factor due Summarized information
to installation of a VSD 20% provided by implemented
[%] projects and international
data sources!
Efficiency of the installed Summarized information
motor drive [%] 85% provided by implemented
projects and international
data sources'!
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II.II.XXIIIEnergy 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

n* (PStock Average — PBest Market Promoted) *t
TFES = LTS = =

1000
Definition
TFES: Total Final Energy Savings [kWh/a]
n Number of lamps replaced/sold
Pstock_Average Power average of existing lamp [W]

PBest_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
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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 lighting in residential buildings

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive

2006/32/EC on Energy End-Use Efficiency and Energy Services

Power average of lamps / Average yearly operating hours:

hours [h/a]

Parameters Value Source

Power average of the 60 Summarized information

existing lamp [W] based on implemented
projects and international
data sources'!

Power average of the 15 Summarized information

efficient lamp [W] based on implemented
projects and international
data sources'!

Average yearly operating 1,460 Summarized information

based on implemented
projects and international
data sources'!
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II.II.XXIV 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*(PRef_PEff*Fred)*t

TFES = 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 15 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

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

Parameters Value Source

Floor area of office building project specific To be provided by project’s

where lighting system has implementer

been refurbished [m?]

Installed lighting power 15 Summarized information

before replacement per m? based on implemented

[W/m?] projects and international
data sources!!

Installed lighting power 5 Summarized information

after replacement per m? based on implemented

[W/m?] projects and international
data sources!!

Reduction factor for 0.8 Summarized information

additional measures: based on implemented

projects and international
data sources!

Partial dimming project specific

Interval timer project specific

Occupancy sensor project specific

Automatic  adaption to project specific

daylight

Average vyearly operating 2,400 Summarized information
hours [h/a] based on implemented

projects and international
data sources’!
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II.II.XXV 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

n* (PStock Average ~— PBest Market Promoted) *t
TFES = LIS = =

1000
Definition
TFES: Total Final Energy Savings [kWh/a]
n Number of lamps replaced/sold
Pstock_Average Power average of the existing lamp [W]
PBest_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

3 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive

2006/32/EC on Energy End-Use Efficiency and Energy Services

Power average of lamps / Average yearly operating hours:

hours [h/a]

Parameters Value Source

Power average of the 60 Summarized information

existing lamp [W] based on implemented
projects and international
data sources®!

Power average of the 15 Summarized information

efficient lamp [W] based on implemented
projects and international
data sources®!

Average yearly operating 2,920 Summarized information

based on implemented
projects and international
data sources'!
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II.II.XXVI 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 “Pres) = (Legs - Pess 'Fred)) 't

Definition
TFES Total Final Energy Savings [kWh/a]
LRef Number of light points of the energy inefficient street lighting
system
Les Number of light points of the energy efficient street lighting
system
Pref Power output per light point of the energy inefficient system [W]
Pese 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 XX

Values:

Lifetime of the measure in years (default)

Number of light points of the energy inefficient street lighting system (project specific)
Power output per light point of the energy inefficient system (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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Definition of calculation values
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings:

Lifetime of the measure:

Energy efficient street lighting

15 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive

2006/32/EC on Energy End-Use Efficiency and Energy Services

Power output per light point / Reduction factor / Average yearly

operating hours:

additional measures:

Parameters Value Source

Power output per light point 120 Summarized information

of the |lighting system based on implemented

(inefficient) [W] projects and international
data sources!!

Power output per light point 30 Summarized information

of the energy efficient based on implemented

system [W] projects and international
data sources!!

Reduction factor for 0.8 Summarized information

based on implemented
projects and international
data sources!!

Without night setback

project specific

Night setback (X %)

project specific

Night setback (100%)

project specific

Average yearly operating
hours [h/a]

3,200

Summarized information
based on implemented
projects and international
data sources!
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IT.IT.XXVII 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]
Pret Installed lighting power before replacement [W]
Pes Installed lighting power after replacement [W]
Fred Reduction factor for additional measures (e.g. dimming)
Partial dimming
Interval timer
Motion sensor
Automatic adaption to day-light
t Average yearly operating hours [h/a]
n Number of lighting systems modernized
Baseline

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

Values:

Lifetime of the measure in years (default)

Power output per light point of the energy inefficient system (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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Definition of calculation values

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

Lifetime of the measure:

Lighting in industrial buildings

10 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive

2006/32/EC on Energy End-Use Efficiency and Energy Services

Installed lighting power / Reduction factor / Average yearly operating

hours:
Parameters Value Source
Installed lighting power 80 Summarized information
before replacement [W] based on implemented
projects and international
data sources’!

Installed lighting power 20 Summarized information

after replacement [W] based on implemented
projects and international
data sources'!

Reduction factor for 0.8 Summarized information

additional measures:

based on implemented
projects and international
data sources!!

Partial dimming

project specific

Interval timer

project specific

Motion sensor

project specific

Automatic adaption to day-
light

project specific

Average vyearly operating
hours [h/a]

2,400

Summarized information
based on implemented
projects and international
data sources'?
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II.II.XXVIII Alternative vehicle technologies (passenger
cars)

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

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

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

Bottom-up formula

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

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

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

Values:

Lifetime of the measure in years (default)

Number of efficient cars purchased (project specific)

Final energy consumption of the reference passenger car (average value) (default)
Final energy consumption of the efficient passenger car (average value) (default)

Average yearly mileage (default)
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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:

Alternative vehicle technologies 5 years

Source: Recommendations on Measurement and Verification Methods in the Framework of
Directive 2006/32/EC on Energy End-Use Efficiency and Energy Services

Parameters Value Source
Average energy consumption of conventionally fuelled car
Final energy consumption COPERT model, developed
of the reference 73.7 for Latvia, and ODYSSEE
passenger car (average data base!*

value) [kWh/100 km]

Average energy consumption of electric car

Final energy consumption International data
of the reference 22.0 sources®®

passenger car (average
value) [kWh/100 km]

Final energy consumption International data
of the efficient passenger 15.5 sources®”

car (average value)
[kWh/100 km]

Average yearly mileage

14,500 COPERT model, developed

Average vyearly mileage for Latvia, and data of

passenger car Latvian Road Traffic
Safety Directorate®

28,000 COPERT model, developed

Average yearly mileage for Latvia, and data of

commercial vehicle Latvian Road Traffic

Safety Directorate'*

14 p&tijums “Tiedo un netie$o SEG emisiju aprékinasanu veik$ana transporta sektora”, FEI, 2016.

15 http://www.indicators.odyssee-mure.eu/energy-efficiency-database.html
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IT.II.XXIX Eco-driving

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

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

Criteria for the recognition of fuel-saving training

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

Table 2: Criteria for the recognition of fuel-saving training

. Max. number of .
.. Duration of g Practical part of
Type of training . participants per ..
training p the training
trainer

Passenge_r . car| g Training Sessions 6 4 Training Sessions
group training
Passenger car eco- | 4 Training Session 1 1 Training Session
driving hour
Ut'!'t.y vehicle group 8 Training Sessions 4 2 Training Sessions
training
Ut_|I|Fy vehicle eco- 2 Training Sessions 1 2 Training Sessions
driving hour

One training session equals 50 minutes

Certified trainer:

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

The following formula can be applied to calculating energy savings from trainings
in eco-driving of private and professional persons.

16 BMLFUW (2011): Spritsparen — Modern Driving, Pkw Trainerhandbuch, Wien./ BMLFUW (2011):
Spritsparen — Modern Driving, NFZ Trainerhandbuch, Wien.
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Bottom-up formula

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

* Nyenicles,0 * FECave,O * See,o
NTp,o

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

3
NEgp
TFES = Z — % nvehicles,i * FECave,i * See,i
e Np
=1
Definition
TFES Total Final Energy Savings of a single fleet-operating company or of

a number of private households[kWh/a]

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

Ngp; Number of eco-driving training participants driving a specific vehicle
category
Np,; Total number of persons driving a specific vehicle category (trained

+ untrained)

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

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

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

Baseline

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

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

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

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

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

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

Definition of calculation values

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

Lifetime of the measure:
Eco-driving 2 years

Source: Recommendations on Measurement and Verification Methods in the Framework of
Directive 2006/32/EC on Energy End-Use Efficiency and Energy Services

Parameters ‘ Value Source

Average vyearly final energy consumption of vehicle of a specific vehicle
category [kWh/a]:

Private car 10,900 COPERT model, developed
for Latvia, and ODYSSEE
data base'*

Commercial Car 24,000 COPERT model, developed
for Latvia, and ODYSSEE
data base*

commercial vehicle (below 27,050 COPERT model, developed

3.5t for Latvia, and ODYSSEE
data base'*

buses and trucks (above 106,675 COPERT model, developed

3.5t for Latvia, and ODYSSEE

data base!*
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Total final energy consumption for a specific vehicle category (car, truck) before

training

Private car 17,396 T] COPERT model, developed
for Latvia, and ODYSSEE
data base *

Commercial Car 5,798 TJ COPERT model, developed
for Latvia, and ODYSSEE
data base *

commercial vehicle (below 4,593 T] COPERT model, developed

3.5t for Latvia, and ODYSSEE
data base'*

buses and trucks (above 12,762 T] COPERT model, developed

3.51) for Latvia, and ODYSSEE
data base'*

Average yearly mileage [km/a]

Private car 14,500 data of Latvian Road Traffic
Safety  Directorate and
ODYSSEE data base *

Commercial Car 28,000 data of Latvian Road Traffic
Safety  Directorate and
ODYSSEE data base'*

commercial vehicle (below 33,000 data of Latvian Road Traffic

3.5t Safety  Directorate and
ODYSSEE data base'*

buses and trucks (above 48,000 data of Latvian Road Traffic

3.5 t)

Safety  Directorate and
ODYSSEE data base'*

Savings factor related to eco-driving trainings:

Private driver Profe_ssmnal
driver
S : o -
e | Savings after an eco dr|v1|6ng group training for 10 % 10 %
passenger cars (8 lessons)
See | Savings after an eco-driving individual training o o
16 5% 5%
for passenger cars (1 lesson)
See | Savings after an eco-driving group training for ) 6.5 o
commercial vehicles'® 270
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II.II.XXX Efficiency improvement through use of new
lubricants and efficient tyres

This method distinguishes between passenger cars and commercial vehicles.
Passenger cars are motor vehicles with at least four wheels, used for the
transport of passengers, and comprising no more than eight seats in addition to
the driver's seat. Commercial vehicles include light commercial vehicles, heavy
trucks, coaches and buses.!’

Within this method vehicles may be equipped with fuel-saving motor oil and
tyres. The following lubricants and tyres are considered fuel-saving:*®

Eligible lubricants: 5W-30 or OW-30*°

Eligible tyres: environmental label “blue angel” RAL-UZ 89%°

This formula must be separately evaluated for different types of passenger cars
(e.g., mini, compact, vans). It must not be evaluated across the board of all
types of vehicles, since this would grossly overestimate the energy savings.

17 http://www.evaluate-energy-
savings.eu/emeees/downloads/EMEEES WP42 Method 14 Vehicle EE 080226.pdf

18 http://www.evaluate-energy-
savings.eu/emeees/downloads/EMEEES WP42 Method 14 Vehicle EE 080226.pdf

19 http://ec.europa.eu/environment/gpp/pdf/tbr/transport_tbr.pdf, p. 15

20 http://www.eceee.org/policy-areas/EEES/public_sector/GermanyAppendixPROST.pdf
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Bottom-up formula

TFES = ESygq * 1y

ES,q = En *<1—En5ff*Ev <EV >*M_‘l
uga Ref EnRef lub tyr 100
Definition
TFES Total Final Energy Savings [kWh/year]
n; Number of vehicles equipped with fuel saving motor oil and tyres
i Vehicle type
ESuga Unitary gross annual final energy savings [kWh/a]
Enger Average specific fuel consumption of reference vehicle [kWh/100
km]
Engs Average specific fuel consumption of efficient vehicle [kWh/100 km]
EViw Efficiency value for fuel-saving lubricants [0;1]
EViyr Efficiency value for fuel-saving tyres [0;1]
Mil Average yearly mileage [km/a]
Baseline

Passenger cars: The European Commission has proposed to set the emission target for
passenger cars to 130 g CO,/km as of 2012.?! The EU emissions targets are taken to
define the threshold between efficient and inefficient vehicles for this case (Enges).
Commercial cars: The commercial vehicles include light commercial vehicles, heavy
trucks, coaches and buses. The baseline assumptions should be the average energy
consumption of the current vehicle fleet or the national stock.

Values:

Life time of the measure in years (default)

Number of vehicles equipped with fuel saving motor oil and tyres (project specific)
Average specific fuel consumption of reference vehicle (default)

Average specific fuel consumption of efficient vehicle (default)

Efficiency value for fuel-saving lubricants (default)

Efficiency value for fuel-saving tyres (default)

Average yearly mileage (default)

2! http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02009R0443-
20140408&from=EN , p. 4
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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:

Low resistance tyres for cars

Low resistance tyres for trucks

3 years
2 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

Buses and trucks (above
3.5t) - 21.01/100 km

Parameters Value Source

Average specific fuel | Private car - 7.8 1/100 km COPERT model, developed
consumption of reference | Commercial vehicle (below | for Latvia, and ODYSSEE
vehicle: 3.5t) -9.21/100 km data base'*

Buses and trucks (above

3.5t) - 23.01/100 km
Average specific fuel | Private car - 6.0 1/100 km ODYSSEE data base!®
consumption of efficient | Commercial vehicle (below
vehicle 3.5t) - 8.01/100 km

Efficiency value for fuel-saving lubricants

3.5t)

Private car/ Commercial car 0.973 International data sources??
commercial vehicle (below 0.973 International data sources®
3.51)

buses and trucks (above 0.973 International data sources®?
3.5 1)

Efficiency value for fuel-saving tyres

Private car/ Commercial car 0.971 International data sources®?
commercial vehicle (below 0.971 International data sources®
3.51)

buses and trucks (above 0.95 International data sources®?

22 http://www.evaluate-energy-

savings.eu/emeees/downloads/EMEEES WP42 Method 14 Vehicle EE 080226.pdf
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Average yearly mileage [km/a]

Private car 14,500 data of Latvian Road Traffic
Safety Directorate and
ODYSSEE data base®”

Commercial car 28,000 data of Latvian Road Traffic
Safety Directorate and
ODYSSEE data base®”

commercial vehicle (below 33,000 data of Latvian Road Traffic

3.51) Safety  Directorate and
ODYSSEE data base!®

buses and trucks (above 48,000 data of Latvian Road Traffic

3.5t)

Safety Directorate and
ODYSSEE data base'®
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II.II.XXXI 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 apartment blocks where existing oil or gas boilers for heating and hot water
are replaced with efficient oil or gas boilers. The formula may also be applied to
service buildings provided that default values for the savings calculation are
available.

Bottom-up formula

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

Option 2:
TFES =n*Ax (SHD + HWD) * < t ! ))

Nrer MEeff
Definition
TFES Total Final Energy Savings [kWh/a]
n Number of boilers replaced
A Conditioned gross floor area of the building [m?]
SHD Specific Space Heating Demand [kWh/m?2/a]
HWD Specific Domestic Hot Water Demand [kWh/m2/a]
EFRrer Expenditure Factor of the existing heating system
EFgs Expenditure Factor of the new heating system
NRef 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 or gas fired boiler
generating heat and hot water available on the market.

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

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

Lifetime of the measure in years (default)

Number of boilers replaced (project specific)

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

Specific Domestic Hot Water Demand (default)

Expenditure Factor of the existing heating system (default)
Expenditure Factor of the efficient heating system (default)
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
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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:

Replacement of an old gas- or oil boiler with

an efficient one

15 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services
Conditioned gross floor area / Specific Heating Demand / Hot Water
Demand / Efficiency of the heating system:

Building type A:
apartment block

Building type B:
Single-family
building

Building type C:
Public building

Conditioned gross
floor area of the
newly constructed

project specific

project specific

project specific

building [m?]

SHD [kWh/m?2/a]*! 150 150 124
HWD 60 30 70
[kWh/m2/a]!

EFper 1.25 1.25 1.25
EFes 1.1 1.1 1.1
NRef 11 0.8 (80%) 0.8 (80%) 0.8 (80%)
nEs' 0.9 (90%) 0.9 (90%) 0.9 (90%)

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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IT.IT.XXXII 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 apartment blocks.

Bottom-up formula

Option 1:
TFES =n+ A+ ((SHD + HWD)  EFyer — (SHD + HWD) * EFgyp))

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

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

Values:

Lifetime of the measure in years (default)

Number of boilers replaced (project specific)

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

Specific Domestic Hot Water Demand (default)

Expenditure Factor of the 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)
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The following values need to be collected as default values or project specific
values in order to apply the suggested method and to calculate energy savings.

Definition of calculation values

Lifetime of the measure:

Replacement of an old gas- or oil boiler with

an efficient biomass boiler 15 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

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

(Please define the building types according to the necessities of your country e.g. offices, schools,
hotels. You may determine the efficiency of the heating system by either using the expenditure

factor or the annual use efficiency.)

Building type A:
Apartment block

Building type B:
Single-family
building

Building type C:
Public building

Conditioned gross
floor area of the
newly constructed

project specific

project specific

project specific

building [m?]

SHD [kWh/m?2/a]*! 150 150 124
HWD 60 30 70
[kWh/m?2/a]*!

EFper 1.25 1.25 1.25
EFes 1.1 1.1 1.1
NRef 11 0.8 (80%) 0.8 (80%) 0.8 (80%)
nese 1! 0.9 (90%) 0.9 (90%) 0.9 (90%)

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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II.II.XXXIII 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

Existing fossil fuel boiler escorted with an energy efficient biomass boiler:

Option 1:
TFES =n*A+* ((SHD + HWD) * EFges
~ (Qposoit * (SHD + HWD) * EFpes + Qpigass * (SHD + HWD) * EFgys) )

Option 2:
TEES = mxgx (L SHD + HWD) (Q Fossit* SHD + HWD) | Qpiomass * (SHD + HWD))

NRef 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 Conditioned gross floor area of the building [m?]
SHD Specific Space Heating Demand [kWh/m?2/a]
HWD Specific Domestic Hot Water Demand [kWh/m2/a]
EFRet Expenditure Factor of the existing heating system (fossil fuel boiler)
EFgs Expenditure Factor of the new heating system (biomass boiler)
NRef Annual use efficiency of the existing heating system (fossil fuel
boiler)

NEff Annual use efficiency of the new heating system (biomass boiler)
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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.

Values:

Lifetime of the measure in years (default)

Number of biomass boilers installed/replaced (project specific)
Conditioned gross floor area of the building (project specific)

Specific Space Heating Demand (default)

Specific Domestic Hot Water Demand (default)

Expenditure Factor of the existing heating system (default)
Expenditure Factor of the new heating system (default)

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 15 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services
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Conditioned gross floor area / Specific Heating Demand / Hot Water
Demand / Efficiency of the heating system:

Building type Building type B: Building type C:
A: Apartment Single-family Public building
block building
Conditioned gross
floor area of the| project specific project specific project specific
newly constructed
building [m?]
SHD [kWh/m?2/a]* 150 150 124
HWD [kWh/m?2/a]? 60 30 70
EFgrer 1.25 1.25 1.25
EFes 1.1 1.1 1.1
Nref 11 0.8 (80%) 0.8 (80%) 0.8 (80%)
neet! 0.9 (90%) 0.9 (90%) 0.9 (90%)
Percentage of heat project specific
demand covered by To be calculated - fossil fuel boiler’'s produced heat energy
fossil fuel boiler amount divided by total amount of heat energy produced
Percentage of heat project specific
demand covered by To be calculated - biomass fuel boiler’s produced heat energy
biomass fuel boiler amount divided by total amount of heat energy produced

Source: Summarized information based on implemented projects and international data sources

Heating Degree Days:

The specific space heating demand values should be corrected with the relevant
heating degree days, if necessary.
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The measure refers to the installation of solar thermal plants for hot water and
auxiliary heating purposes in existing and newly constructed buildings. The heat
generated with solar panels reduces the amount of heat to be generated with an
existing heating system.

II.IT.XXXIV  Solar assisted space heating

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

Bottom-up formula

Option 1:
TFES = A * Qavey1q * EFrer

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

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

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

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

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 assisted space
heating

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

20 years

Installed collector surface / Average yearly heat output / Efficiency of
the heating system:

Solar assisted space heating
Installed collector surface [m?] project specific
Average yearly heat output per m? 500
installed collector surface [kWh/m2/a]'!
EFger 1.25
nNRef 11 0.8 (80%)
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IT.IT. XXXV Systems for heat recovery in buildings

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

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

Bottom-up formula

TFES = Axh*B*txcxp*AT *xn+*n

Definition

TFES Total Final Energy Savings [kWh/a]

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

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

B Air exchange rate [h™!]

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

c Specific heat of air [kWh/kg K]

p Air density [kg/m?3]

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

n Rate of heat recovery

n Number of ventilation units installed

Baseline

Building heated with a conventional heating system

Values:

Lifetime of the measures in years (default)

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

Air exchange rate (default)

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

Air density (default)

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

Rate of heat recovery (default)

Number of ventilation units installed (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:

Heat recovery in buildings 20 years

Source: Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services

Parameters Value Source
Conditioned gross floor project specific To be provided by
area of the building [m?] project’s implementer
Height of the ventilated 3 Summarized information
area (floor to ceiling) [m] based on implemented

projects and international
data sources?!

Air exchange rate [h™!] 0.7 Summarized information
based on implemented
projects and international
data sources!?

Yearly operating time of 1,200 Summarized information

the ventilation system based on implemented

[h/a] projects and international
data sources?'!

Temperature difference 18 Summarized information

ambient air vs. outside based on implemented

air (average value) projects and international

during the heating season data sources?!

(° Celsius)

Rate of heat recovery 0.7 Summarized information

based on implemented
projects and international
data sources?
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IT.III.1 Izpratnes veidoSanas kampanas

Kampanas var stipri atSkirties cita no citas. Tas atskiras péc satura, mérkgrupam,
méroga, izmantotajiem Ilidzekliem utt. Kampanas var bdt infomé&Sanas un
motivéSanas kampanas, izpratnes veidoSanas programmas vai neindividualizétu
energoefektivitates padomu vai konsultaciju sniegsana. Turklat, ST informacija var
tikt izplatita, izmantojot dazadus sazinas lidzeklus (zinu parraides, TV, brosiras,
utt.).

Izpratnes veidoSanas un informacijas kampanas ir atbalstamas ar sociala
marketinga palidzibu. Sociala marketinga mérkis ir attistit un integrét marketinga
koncepcijas ar citam pieejam, lai veicinatu tadas uzvedibas veidosanos, kas
atseviskiem individiem un kopienam sniedz lielaku socialo labumu. Socialais
marketings tiecas integret zinatni, labakas prakses, teorijas, auditorijas un
partneru prieksstatus, informét par segmentétu socialo parmainu un konkurences
jutigu programmu isteno$anu, kuras ir efektivas, taisnigas un ilgtspé&jigas *°.

Lai sasniegtu vajadzigos rezultatus, ir loti svarigi, lai kampana bitu Tpasi izveidota
un piemérota tieSi izvélétajai mérkgrupai. Lai uzrunatu attiecigo mérkgrupu, ir
jaizmanto vispiemérotakie komunikacijas lidzekli.

Runajot par individu uzvedibas socialo mijiedarbibu, ir japatur prata ari
dzivesveids, normas un vértibas, ka ari tehnologijas un politika, jo tie visi vai nu
veicina, vai kavé uzvedibas mainu.?* Seit japiebilst, ka iesp&jamie ietaupijumi var
tikt palielinati, ja tie tiek kombinéti ar ta saucamajiem sekmé&josajiem faktoriem,
pieméram, finanSu lidzekliem pieskirtiem ar kampanu saistitam konkrétu
tehnologiju ievieSanu atbalstoSam mérkprogrammam vai jaunu prasmju
veidodanu, un tiek nemtas véra un novértétas atgriezeniska saites.?’

Sniegta formula lauj aprékinat iespéjamo ietaupijumu, kas guts ar izpratnes
veidoSanas kampanu palidzibu:

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

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

25 http://ec.europa.eu/energy/intelligent/projects/sites/iee-
projects/files/projects/documents/behave guidelines for behavioural change programmes_en.pdf
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Augsup vérstas metodes formula

TFES = FECyg + 5,

FECr; = n*FEC om50n

Definicija

TFES Kopéjais gala energijas ietaupijums [kWh/gada]

FECtg Noteiktas mérkgrupas enerdgijas galapatérins (elektriba vai
elektriba un siltums) [kWh/gada]

FECperson Viena iedzivotaja energijas galapatérins (elektriba vai elektriba un
siltums) [kWh/gada]

Sq Izpratnes veicinasanas kampanas ietaupijuma faktors [%]

n Iedzivotaju skaits noteikta mérkgrupa

Bazes linija

Izpratnes veicinasanas kampana netika organizéta.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

(Vid€jais) Noteiktas mérkgrupas enerdijas galapatérins (elektriba vai elektriba un
siltums) (konkréta projekta specifiska vértiba)

Viena iedzivotaja energijas galapatérins (elektriba vai elektriba un siltums) (nokluséta
vértiba)

Izpratnes veicinaSanas kampanas ietaupijuma faktors (nokluséta vértiba)
Iedzivotaju skaits noteikta mérkgrupa (konkréta projekta specifiska vértiba)
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Aprekinato vertibu noteiksSana

Lai pielietotu ieteikto metodi, un, lai aprékinatu energijas ietaupijumu, riciba ir
jabtt sadam noklusétam vai projekta noteiktajam specifiskajam vértibam:

Pasakuma tehniskais dzives ilgums:

Izpratnes veicinasanas kampanas 1 gads

Avots: “Recommendations on Measurement and Verification Methods in the framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Parametrs Veértiba Avots
Viena iedzivotaja konkréta projekta Tiek aprékinats no
energijas galapatérins specifiska vértiba statistikas  datiem  vai
[kWh/gada] konkrétas meérkgrupas

pieejamiem datiem

Noteiktas meérkgrupas konkréta projekta Tiek aprekinats, nemot
energijas galapatérins specifiska vértiba véra mérkgrupas lielumu
[kWh/gada]
Izpratnes veicinasanas Citu valstu pieredze un
kampanas ietaupijuma starptautisko petijumu
faktors [%]: ieteiktais?®,%’
A vienreizéjas 1
informésanas  kampana,
ieklaujot elektroniskos
plassazinas lidzeklus,

atseviSkus pasakumus un
drukatus materialus;

B ilglaicigas izpratnes
veidosanas programma 2.5
vai rekinu
papildinformacija,
neindividualiz€tu padomu
shiegSana ieklaujot
informaciju uznémuma
timekla vietng, atseviskus
pasakumus un drukatus
materialus;

C individualas 3
konsultacijas
energoefektivitates
centros, adentlirdas vai
izstazu stendos

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

27 http://ec.europa.eu/energy/intelligent/projects/sites/iee-
projects/files/projects/documents/behave guidelines for behavioural change programmes_en.pdf
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II.III.IT  Viedie skaititaji un informativie rékini

Eiropas Savienibas (ES) meérkis ir lidz 2020.gadam aizstat vismaz 80% esosSo
elektroenerdijas skaititaju ar viedajiem skaititajiem, kur vien tas ir rentabli. ES
dalibvalstis ir veikti daudzi pilotpétijumi, lai noteiktu viedo skaititaju energijas
ietaupijuma potencialu. Lai gan istermina iegdtie rezultati liecina par enerdijas
patérina samazinajumu majsaimniecibas, viedo skaititaju sniegtie ieguvumi
ilgtermina vél ir japarbauda. Viedo skaititaju efektivitate ir izradijusies
visaugstaka tad, kad digitala skaititaja uzstadiSana ir apvienota ar atgriezeniskas
saites sisteému (pieméram, displejs majsaimnieciba rada reallaika energijas
patérinu, réekinu nelielos laika intervalos, u.c).

Zemak sniegta formula attiecas uz viedajiem skaititajiem, kuri ir uzstaditi
elektroenerdijas, gazes vai centralizétas apkures sistémas siltuma patérina
mériSanai majsaimniecibas. Lai maksimali palielinatu ieguvumus no viedo
skaititdju uzstadiSanas, majsaimniecibas sanem reallaika atgriezenisko saiti par
savu ikdienas vai ikménesa energijas patérinu, pieméram, majas displejam
uzradot faktisko patérinu vai rékinu isaka laika posma.

Augsup vérstas metodes formula

TFES =n*FECyy *Scmpre

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

n Majsaimniecibas uzstadito viedo skaititaju skaits

FEChn (Videjais) Energijas galapaterins majsaimniecibas (elektriba vai
elektriba un siltums) [kWh/gada]

Ssmart Vieda skaititaja uzstadisanas majsaimnieciba sniegtais ietaupijuma

faktors, ieskaitot atgriezeniskas saites mehanismus [%]

Bazes linija

Majsaimnieciba, kura nav vieda skaititaja ar reallaika atgriezenisko saiti.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Majsaimniecibas uzstadito viedo skaititaju skaits (konkréta projekta specifiska vértiba)
(Vid€jais) Energijas - elektribas vai elektribas un siltuma - galapatérins
majsaimniecibas (nokluséta vértiba)

Vieda skaititdja uzstadiSanas majsaimnieciba sniegtais ietaupijuma faktors, ieskaitot
atgriezeniskas saites mehanismus (nokluséta vértiba)
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Aprekinato vertibu noteiksSana

Lai pielietotu ieteikto metodi, un, lai aprékinatu energijas ietaupijumu, riciba ir
jabt sadam noklusétajam vai projekta noteiktajam specifiskajam vértibam:

Pasakuma tehniskais dzives ilgums:

Viedie skaititaji un informativie rékini 2 gadi

Avots: “Recommendations on Measurement and Verification Methods in the framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Parametrs Vertiba Avots
(Vidéjais) Enerdijas -| konkréta projekta specifiska | Tiek aprékinats no
elektribas - galapatérins vértiba statistikas datiem vai
majsaimniecibas konkrétas meéerkgrupas
[kWh/gada] pieejamiem datiem
(Videjais) Enerdijas - | konkréta projekta specifiska | Tiek aprekinats no
elektribas un siltuma - vértiba statistikas datiem vai
galapatérins konkrétas meérkgrupas
majsaimniecibas pieejamiem datiem
[kWh/gada]
Ietaupijuma faktors [%] Elektriba - 5% Starptautiskie pétijumi?®

Gaze - 3%

28 Results from the cost-benefit analyses of EU Member States on smart meters: Commission Staff
Working Document publishing savings factors for the different EU Member States: Cost-benefit
analyses & state of play of smart metering deployment in the EU-27: http://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52014S5C0189&from=EN
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II.III.III Bdvnormativu ievieSana jaunam dzivojamam un
pakalpojumu sektora ekam

Metode paredz novértét energijas ietaupijumu gada jaunam dzivojamam un
pakalpojumu sektora €kam, kas tiek iegits, ievieSot jaunus bdvnormativus ar
stingrakam prasibam attieciba uz siltuma patérinu apkurei €kas, ka ari istenojot
pasakumus €kas, kuru tehniskie raditdji ir augstaki, neka noteikts esosSajos
bivnormativos.?

Augsup vérstas metodes formula 3°
TEES — A+ (SHD:'nucude _ SHDneu'cnde)
'I-:'r.:':':lde 'I-new

Definicija

TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]

A Kopéja kondicionéta platiba jaunuzbiivétaja éka [m?]

SHDinicode Ipatnéjais energijas patérin$ telpu apkurei éka, kura bivéta pirms
LBN 002-15 noteiktajam prasibam [kWh/m?/gada]

SHDewcode Ipatnéjais enerdijas patérin$ telpu apkurei éka, kura bavéta vai
atjaunota saskapna ar LBN 002-15 noteiktajam prasibam
[kWh/m?/gada]

MNir:code Apkures sistémas kopé&jais lietderibas koeficients €ka, kura buvéta
pirms LBN 002-15 noteiktajam prasibam

Ly T Apkures sistémas kopé&jais lietderibas koeficients €ka, kura atjaunota
vai buvéta saskana ar LBN 002-15 noteiktajam prasibam

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; Lejupladét:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June 2015

30 Tyrpat, 67.1pp.
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Bazes linija 3!

Ipatnéjais enerdijas patérin$ telpu apkurei, ko paredzéja sakotné&jais, YYYY gada spéka
esoSais vai péc YYYY.gada ieviestais blvnormativs. Gadijuma, ja YYYY gada spéka
nebija nekada blvnormativa, tad par bazes liniju tiek uzskatits YYYY.gada uzblvéto eku
vidgjais energijas patérins telpu apkurei.

Gadijuma, kad pasakumi tiek veikti €kas, kuru tehniskie raditaji ir augstaki, neka
noteikts esoSajos blvnormativos, gala enerdijas ietaupijumu gada aprékina
pamatojoties uz attiecibu skaitlisko vértibu starpibu, aprékinot Ipatnéjo energijas
patérinu telpu apkurei, ievérojot apkures sistémas lietderibas koeficientu, €kai, kura
atbilst esoSajam blvnormativam un ékai ar augstakiem tehniskajiem raditajiem.

Ja ékas bdvnormativi nosaka efektivitates prasibas ari apkures sistemam, tad ir
jaieklauj ari tas.

Ipatnéjas enerdijas patérina vértibas telpu apkurei ir jakorigé ar aktualo apkures gradu
dienu skaitu.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Kopé€ja kondicionéta platiba (konkreta projekta specifiska vértiba)

Ipatnéjais energijas patérin$ telpu apkurei €kas, kuras bivétas saskana ar sakotnéjo
(iepriekséjo) blvnormativu (nokluséta vértiba)

Ipatnéjais energijas patérind telpu apkurei €kas, kuras bivétas saskanad ar jauno
bavnormativu (nokluséta vértiba)

Apkures sistémas lietderibas koeficients €ka, kura bilvéta saskana ar sakotné€jo
(iepriekséjo) blvnormativu (nokluséta vértiba)

Apkures sistémas lietderibas koeficients é&ka, kura blveta saskapna ar jauno
bavnormativu (nokluséta vértiba)

31 Turpat, 66.1pp.
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Iepriekséjo blvnormativu ievieSanas 01.01.2003.gads

gads

Jauno bldvnormativu ievieSanas gads 01.07.2015.gads
yldeJals pasakuma tehniskais dzives 20 gadi

ilgums

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Kondicionéta platiba / Ipatnéjais siltumenerdijas patérind / Apkures
sistémas izmantosanas efektivitate:

:ka: \;el_ds II:: Ekas veids B:
audzdzivoklu Sabiedriskas ekas
majas

- o - 2 konkréta projekta konkréta projekta
Kopgja kondicionéta platiba [m-] specifiska veértiba specifiska vértiba
SHDges [KWh/m? gada]®? *3 150 124
SHDg¢ [kWh/m? gada]®? 33 60 70
inicode > 0.8 (80%) 0.8 (80%)
Nnew 22 0.9 (90%) 0.9 (90%)

32 petijums "Energoefektivitates pasakumu enerdijas ietaupijumu aprékinasanai izmantojamas
vértibas Latvija”, A.Grekis, Fizikalas enerdétikas institats, 2016

33 Latvijas bivnormativs LBN 002-15 "Eku norobeZojo$o konstrukciju siltumtehnika"
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II.III.IV Jaunbivéto dzivojamo éku norobezojosSo
konstrukciju termisko raditaju uzlaboSana

Jaunuzbuvétas €kas tiek uzskatitas par energoefektivam, ja tas atbilst
augstakiem efektivitates standartiem, neka to jaunblUvém nosaka valsts
buvnormativi.

Seit piedavata formula attiecas uz viengimenes un vairdkgimenu majam, ka ari
lieldam daudzdzivok|lu majam.

Augsup vérsta formula

TFES = A= (SHDg.; — SHDgsr ) +

r

Definicija

TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]

A Kopéja kondicionéta platiba jaunuzbivéta éka [m?]

SHDges Ipatné&jais energijas patérins telpu apkurei saskana ar LBN 002-15
noteiktajam prasibam [kWh/m?/gada]

SHDg Ipatnéjais enerdijas patérind telpu apkurei energoefektiva &ka
[kWh/m?/gada]

Nert Apkures sistémas kopé€jais lietderibas koeficients jaunuzbuvétai

ékai

Bazes linija

Maksimali pielaujamais energijas patérins telpu apkurei, ko nosaka valsts
bdvnormativi [kWh/m?/gada].

Enerdijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vértibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Jaunuzbuvétas ekas kopéja kondicionéta platiba (konkréta projekta specifiska vértiba)
Ipatnéjais enerdijas patérins telpu apkurei tipiskaja éka (nokluséta vértiba)

Ipatné&jais enerdijas patérin$ telpu apkurei energoefektiva éka (nokluséta vértiba)
Apkures sistémas lietderibas koeficients jaunuzblvéetai €kai (nokluséta vértiba)
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Apréekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu enerdijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Ekas norobezojo3as konstrukcijas 20 gadi

Logi / stiklojums 30 gadi

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Kondicionéta platiba / Ipatnéjais siltumenergijas patérinsd / Apkures
sistémas izmantosanas efektivitate:

Dzivojama eka
Kopé&ja kondicionéta platiba konkréta projekta
[m?] specifiska vértiba
SHDges [kWh/m?gada]®? 60
SHDg [kWh/m?gada]®? 45
Ner2 0.95 (95%)
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II.ITII.V  Atsevisku bivelementu (logu, jumta utt.)
termisko Tpasibu uzlabojums

Aprékina metode piedava iespéju novértét energijas ietaupijumu, ko sniedz
atsevisku €kas bivelementu (piem. logu, €kas norobezojosSo konstrukciju utt.)
siltumnoturibas Tpasibu uzlabojums. Veicot atseviSku bivelementu uzlabojumus,
apkures sistéma nomainita netiks.

Augsupvérsta formula

Sienu izolacija:

TFESwan = (Unes,,.y ~ Usffooy) *A*HDD = f+
ef

Logu nomaina:

TFES“-indD“-S = {Uﬂefwi'r: dowr - U-Eff:.l..ir,am..) = A = HDD * -f * qu
viredow of

Jumta izolacija:

TFESyo0r = (Ures roor = Usrf ooy ) * A * HDD 5 f %

NRef
Definicija
TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]
URef wall Tipiska blvelementa U-vértiba: siltuma caurlaidibas koeficients
Uref windows [W/m?3K] attiecigi sienam, logiem un jumtiem
URef_roof
Ukt wall Energoefektiva buvelementa U-vértiba: siltuma caurlaidibas
Uttt windows koeficients [W/m?K] attiecigi sienam, logiem un jumtiem
UEff_roof
A Renovéta blvelementa platiba [m?]
HDDac Apkures gradu dienu skaits vid€jos klimatiskos apstak|os
f Mérvienibu parrékina koeficients uz kWh [kh/d]
NRef Apkures sistémas lietderibas koeficients tipiskaja €ka

Bazes linija

Katra atjaunota blvelementa U-vértiba vai katra buvelementa vid€ja U-vértiba
renovéjamas €kas celtniecibas laika vai pédéjas renovacijas gada.

106 Country specific document with case by case calculation values



\\ullu,”'
O ’,
- ‘.

o
‘o o
2, W
Tappant

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Tipiska blvelementa U-vértiba (nokluséta vertiba)

Energoefektiva blvelementa U-vertiba (nokluséta vertiba)

Renovéta buvelementa platiba (konkréta projekta specifiska vértiba)
Apkures gradu dienu skaits (nokluséta vértiba)

Mérvienibu parrékina koeficients (nokluséta vertiba)

Apkures sistémas lietderibas koeficients tipiskaja éka (nokluséta veértiba)

Aprekinato vertibu noteiksana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Sienu siltumizolacija 20 gadi
Logu nomaina 30 gadi
Jumta izolacija 20 gadi

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Renoveta buvelementa platiba / U vertibas / Apkures sistemas
izmantosanas efektivitate:
(Apkures sistémas efektivitati var noteikt, izmantojot lietderibas koeficientu.)
Vertibas dzivojamam daudzdzivoklu ekam
Jumti un
parsegumi, Gridas Sienas Eku
kas uz Logi ardurvis
saskaras ar | grunts
ara gaisu
konkréta konkréta konkréta konkréta konkréta
Renovéta buvelementa projekta projekta projekta projekta projekta
platiba [m?] specifiska specifiska | specifiska | specifiska | specifiska
vértiba vértiba vértiba vértiba vértiba
U-vértibagrer [W/m?K]* 0.30 k 0.30 k 0.50 k 1.60 k 2.20 k
U-vértibags [W/m?K]*? 0.15 k 0.15 k 0.18 k 1.30 k 1.80 k
0.8 0.8 0.8 (80%
Nrer™> 0.8 (80%) | (gook) (80%) | O-8 (80%) e
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Temperatiru faktoru k izmanto atseviSsku bivelementu (ari blvelementa starp
blakus telpam) siltumtehniskajam aprékinam un aprékina saskana ar formulu:

K =19 (T, - Te), kur

izvéleta atbilstosi

ékas

T. — ara gaisa vidéja temperatlra apkures sezonas laikd (°C) atbilstoSi Latvijas
bdvnormativam LBN 003-15 ,,Blvklimatologijas” vai temperatira blakus telpa, ja
aprékinu veic buvelementam, kas atrodas starp divam blakus telpam.

Vertibas publiskajam ekam

Jumti un
parsegumi, | Gridas uz Sienas Logi Eku
ogi = .
kas saskaras grunts ardurvis
ar ara gaisu
Renovats konkréta konkréta konkréta konkréta konkréta
bavelementa platiba projekta projekta projekta projekta projekta
[m?] P specifiska specifiska | specifiska | specifiska | specifiska
vértiba vértiba vértiba vértiba vértiba
U-vértibager [W/m?K]*3 0.30 k 0.30 k 0.50 k 1.60 k 2.2k
U-vértibagg [W/m?K]>3 0.2 k 0.2k 0.2 k 1.40k 2.00k
NRer>> 0.8 (80%) 0.8 (80%) | 0.8 (80%) | 0.8 (80%) | 0.8 (80%)

Temperatiru faktoru k izmanto atsevisku bivelementu (ari blvelementa starp
blakus telpam) siltumtehniskajam aprékinam un aprékina saskana ar formulu:

K =19 (T, - Te), kur

T -
izmantosanai;

ieksStelpu aprékina

temperatira

(°C),

kas

izvéléta atbilstosi

ékas

T. — ara gaisa vidéja temperatlira apkures sezonas laika (°C) atbilstosi Latvijas
bdvnormativam LBN 003-15 ,,Blvklimatologijas” vai temperatiira blakus telpa, ja
aprékinu veic buvelementam, kas atrodas starp divam blakus telpam.
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II.III.VI Jauna apkures cirkulacijas stikna uzstadisana

Pielietojot metodi Jauna apkures cirkulacijas sikna uzstadisana, energoefektivs
cirkulacijas suknis tiek salidzinats ar vid€jo tirgl pieejamo cirkulacijas sukni.

Augsup vérsta formula

PRE‘f * fa - PE'ff * fa * fI.P’J"
TFES = n:r( 1000

Slodzes profila aprékins:

fier = tg1oo0m * Qioom + tgrom * Q-5 + tgsom * Qsom + fgosm * Q2s%

Definicija

TFES: Kopéjais gala energijas ietaupijums [kWh/gada]

N Uzstadito cirkulacijas stknu skaits

Pres Vid€ja tirga pieejama cirkulacijas sukna elektriska jauda [W]
Pefr Efektiva cirkulacijas stkna elektriska jauda [W]

ta Cirkulacijas sukna vidé&jais darbibas laiks gada [h/gada]

fipr Noslodzes faktors

Q Sidkna nodrosinata padeve

to Relativais noslodzes laiks

Bazes linija

Vid€ja tirgd pieejama cirkulacijas sikna elektriska jauda

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)
Uzstadito cirkulacijas stknu skaits (konkréta projekta specifiska veértiba)

Vid€ja tirgu pieejama cirkulacijas sukna elektriska jauda (nokluséta vértiba vai konkréeta
projekta specifiska vértiba)

Efektiva cirkulacijas sukna elektriska jauda (nokluséta vértiba vai konkréta projekta
specifiska vértiba)

Cirkulacijas sukna gada vid&jais darbibas ilgums (nokluséta vértiba)
Sidkna nodrosinata padeve (nokluséta vertiba)

Slodzes relativais ilgums (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Cirkulacijas suknis:

7 gadi

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Elektriska jauda / Darbibas ilgums / Sikna nodrosinata padeve / Slodzes

relativais ilgums:

Jauna apkures cirkulacijas sukna

uzstadisana
Videja cirkulacijas sukna elektriska jauda [W 250
Efektiva cirkulacijas sikna elektriska jauda [W]3? 175
Gada vidéjais darbibas ilgums [h/gada]*®? 8,000
Nodro$inata padeve®? 0.50
Relativais noslodzes laiks®? 0.35

Slodzes profils ir Sads:

Sikna Relativais
nodrosinata n,:f/(zgf ?Is
padeve [Q] Q

25% - 100%
% %
100 6
75 15
50 35
25 44
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Pielietojot metodi EsosSa cirkulacijas sikpa nomaina, energoefektivs cirkulacijas
suknis tiek salidzinats ar vidéjo €ka uzstadito cirkulacijas sukni.

II.III.VII Esosa cirkulacijas sikna nomaina

Augsup veérsta formula

PRE‘_f * ta - feff * ta * fLP‘?"
TFES =
n ( 1000

Slodzes profila aprékins:

fier = tgioo% * Pioom + tgrsw * Orsm + fosom * Osom + fposm * Pasn

Definicija

TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]

n Uzstadito cirkulacijas stknu skaits

PRres Esosa neefektiva cirkulacijas stkna elektriska jauda (atskaites
sistéma) [W]

Pefr Efektiva cirkulacijas stkna elektriska jauda [W]

ta Cirkulacijas sukna gada vidé&jais darbibas ilgums [h/gada]

fLpr Noslodzes faktors

Q Sidkna nodrosinata padeve

to Relativais noslodzes laiks

Bazes linija

Esos$a neefektiva cirkulacijas stkna elektriska jauda (standarta sistéma)

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)
Uzstadito cirkulacijas stknu skaits (konkréta projekta specifiska vértiba)

EsoSa neefektiva cirkulacijas sikna elektriskd jauda (noklusétd vértiba vai konkréta
projekta specifiska vértiba)

Efektiva cirkulacijas sukna elektriska jauda (nokluséta vértiba vai konkréta projekta
specifiska vértiba)

Cirkulacijas sukna gada vidé&jais darbibas laiks (nokluséta vértiba)
Sidkna nodrosinata padeve (nokluséta vertiba)

Slodzes relativais ilgums (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Cirkulacijas suknis: 7 gadi

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Elektriska jauda / Darbibas ilgums / Siikna nodrosinata padeve / Slodzes
relativais ilgums:

Esosa apkures cirkulacijas siikna
nomaina

Veca neefektiva cirkulacijas stkna 300

elektriska jauda [W]*?

Energoefektiva cirkulacijas sukna elektriska 175

jauda [W]*?

Gada vid&jais darbibas ilgums [h/gada]>? 8,000

Sakna nodrosdinata padeve*? 0.50

Relativais noslodzes ilgums®? 0.35

Slodzes profils ir Sads:

Sikna Relativais
nodrosinata n,:f/(zgf ?Is
padeve [Q] Q

25% - 100%
% %
100 6
75 15
50 35
25 44
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II.III.VIII Kogeneracijas stacijas ripniecibas uznémumos

Lai izmantotu So metodi, ir nepieSams zinat kodgeneracijas stacijas siltuma un

elektrisko jaudu, ka ari tas lietderibas koeficientu.

Augsup veérsta formula

TFES — (Pe:,cﬁp 4 Qen,ce _ PE'LGHP) tr00 - (L= Fag)
Nel,ref  Teh,mef Tel,cHP e e

Koeficients elektroenerdijas un siltumenerdijas nodosanai tikla
@ enoc + War,pe

fre = '?ri:,cﬁp + 1"1"'e:,aﬁp

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

Pel,chp Kogeneracijas stacijas elektriska jauda [kWg]

Nel,Ref Tipiskas elektrostacijas elektriskais lietderibas koeficients [%]
Qtn,crp Kogeneracijas stacijas siltuma jauda [kW]

Nth,Ref Tipiskas termocentrales siltuma lietderibas koeficients [%]
Nel,cHp Kogeneracijas stacijas elektriskais lietderibas koeficients [%]

t Kogeneracijas stacijas pilnas jaudas darbibas vid&jais stundu skaits
100 gada [h/gada]

¢ Koeficients sarazotas elektroenergijas un siltumenergijas nodosanai
PG TS
tikla

Qth pc Tikla nodotais siltums (piem. centralizétas siltumapgades sistema)
Wel pg Tikla nodota elektriba

Qth,cHp Kodeneracijas stacija sarazotais siltums

Wi chp Kogeneracijas stacija sarazota elektriba

Bazes linija

Siltuma un elektribas razoSana atseviskos, nesaistitos uznémumos

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)

Kogeneracijas stacijas elektriska jauda (konkréta projekta specifiska vértiba)
Tipiskas elektrostacijas elektriskais lietderibas koeficients (nokluséta vértiba)
Kogeneracijas stacijas siltuma jauda (konkréta projekta specifiska vértiba)
Tipiskas termocentrales siltuma lietderibas koeficients (nokluséta veértiba)

Kogeneracijas stacijas elektriskais lietderibas koeficients (konkréta projekta specifiska
vértiba)

Kogeneracijas stacijas pilnas jaudas darbibas vidgjais stundu skaits gada

(nokluséta vertiba vai konkréta projekta specifiska vértiba)

Koeficients saraZotas elektroenergijas un siltumenergijas nodosanai tikla (nokluséta
vértiba vai konkréta projekta specifiska vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Parametrs Vertiba Avots
Pasakuma tehniskais dzives ilgums 15 Iekartu razotaju
[gadi] informacija un
starptautiski avoti3*
Kogeneracijas  stacijas  elektriska konkréta projekta Uzrada informaciju

jauda [kWq]

specifiska veértiba

no istenotiem
projektiem

Tipiskas elektrostacijas elektriskais
lietderibas koeficients [%]

45

Iekartu razotaju
informacija®

Kogeneracijas stacijas siltuma jauda
[kWin]

konkréta projekta
specifiska vértiba

Uzrada informaciju
no istenotiem

projektiem

Tipiskas termocentrales siltuma 80 Apkopota
lietderibas koeficients [%] informacija par
eso$o situaciju>?
Kogeneracijas stacijas elektriskais | Nosaka iekartai, attiecinot Iekartu razotaju

lietderibas koeficients [%]

sarazoto elektroenergijas
apjomu pret kop€jo

informacija un
Istenota projekta

patéréto kurinama informacija
daudzumu kogeneracijas
iekarta siltuma un
elektroenergijas razosSanai
Kogeneracijas stacijas pilnas jaudas 2,200 Apkopota
darbibas vid€jais stundu skaits gada informacija par
[h/gada] eso$o situaciju®?
Koeficients sarazotas elektroenerdijas 0.75 Pamatojoties uz
un siltumenerdijas nodoSanai tikla apkopoto
informaciju®?
Tikla nodotais siltums (piem. 0.75 Pamatojoties uz
centralizétas siltumapgades sistéma) apkopoto
informaciju®?
Tikla nodota elektriba 0.75 Pamatojoties uz
apkopoto
informaciju®?

34 Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services, page 85; Download:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 June 2015
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Kogeneracijas stacija sarazotais konkreta projekta Uzrada informaciju
siltums specifiska vértiba no 1stenotiem
projektiem
Kogeneracijas stacija sarazota konkréeta projekta Uzrada informaciju
elektriba specifiska vértiba no 1stenotiem
projektiem
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II.ITI.IX Pieslégums centralizétas siltumapgades tiklam
(nerenovétas esosas dzivojamas €ékas)

Metode attiecas uz éku pieslégumu centralizétas siltumapgades tiklam, nomainot
esoSo apkures sisteému. Abas apkures sistémas, gan esosa, gan jauna, nodrosSina
siltumu un karsto Gdeni. Metode attiecas ka uz viengimenes un vairakgimenu
majam, ta arl uz lielam daudzdzivoklu majam, kuram nav veikta renovacija, lai
novérstu siltuma zudumus (piem. €kas norobezojosSo konstrukciju modernizacija,
logu nomaina).

Augsup vérsta formula viengimenes majai

SHD + HWD  5HD + HWD
TFES = A= ( - )
Maer err
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
A Kopéja kondicionéta platiba nerenoveta dzivojama maja, kura ir
pieslégta centralizétas siltumapgades tiklam [m?2]
SHD Ipatné&jais energijas patérins telpu apkurei [kWh/m?/gada]
HWD Ipatnéjais enerdijas patérind sadzives karstd Gdens sagatavo$anai
[kWh/m?/gada]
MRef Tipiskas apkures sistémas kopé€jais lietderibas koeficients
Nt Efektivas apkures sistémas kopé&jais lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto Gdeni.
Energijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Kopéja kondicionéta platiba nerenovéeta dzivojama maja, kura ir pieslégta centralizétas
siltumapgades tiklam (konkréta projekta specifiska vertiba)

Ipatné&jais energijas patérins telpu apkurei [kWh/m?/gada] (nokluséta vértiba)
Ipatnéjais energijas patérin$ sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Tipiskas apkures sistémas kopé&jais lietderibas koeficients (nokluséta vértiba)

Efektivas apkures sistémas kopé€jais lietderibas koeficients (nokluseéta vértiba)
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Augsup vérsta formula vairakgimenu majam un lielam daudzdzivoklu majam

SHD + HWD  SHD + HWD
TFES = n=Agy, = -

Maer Mefs

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

n Dzivoklu  (majoklu) skaits é&ka, kuri pieslégti centralizétas
siltumapgades tiklam

Apu Viena dzivokla (majokla) vidéja kopé&ja kondicionéta platiba nerenovéeta
dzivojama maja, kura pieslégta centralizétas siltumapgades tiklam
[m?]

SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]

HWD Ipatnéjais enerdijas patérind sadzives karstd Gdens sagatavosanai
[kWh/m?/gada]

MRt Tipiskas apkures sistémas kopé&jais lietderibas koeficients

Nt Efektivas apkures sistémas kopé&jais lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto Gdeni.
Enerdijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nhokluséta veértiba)

Dzivoklu (majoklu) skaits €ka, kuri pieslégti centralizétas siltumapgades tiklam
(konkréeta projekta specifiska vertiba)

Viena dzivokla (majokla) vidéja kop€ja kondicionéta platiba nerenovéta dzivojama
maja, kura pieslégta centralizétas siltumapgades tiklam (konkréta projekta specifiska
vértiba)

Dzivokla (majokla) Tpatnéjais enerdijas patérins telpu apkurei (nokluséta vértiba)
Ipatné&jais enerdijas patéring sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Tipiskas apkures sistémas kopé€jais lietderibas koeficients (nokluséta vértiba)

Efektivas apkures sistémas kopé€jais lietderibas koeficients (nokluséta vertiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu enerdijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Pieslegums centralizétas siltumapgades

tiklam 30 gadi

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Kondicionéta platiba / Ipatnéjais siltumenergijas patérin$ / Energdijas
patérins karsta Gdens sagatavosanai /Apkures sistémas izmantosanas
efektivitate:

Apkures sistémas efektivitati var noteikt, izmantojot lietderibas koeficientu.)

Viengimenes majas

Kopé&ja kondicionéta platiba [m?] konkréta projekta specifiska vértiba
SHD [kWh/m?gadal*? 150

HWD [kWh/m? gada]®? 30

NRer32 0.6 (60%)

Ner? 0.9 (90%)

Vairakgimenu majas un lielas
daudzdzivoklu majas

Dzivokla (majokla) kopeja kondicion&ta konkréta projekta specifiska vértiba

platiba [m?]

SHD [kWh/m?gada]®? 150
HWD [kWh/m?gada]® 60
NRer®? 0.6 (60%)
NEr2 0.9 (90%)

Apkures gradu dienu skaits:
Ja nepieciesams, Ipatnéja energijas patérina vértibas telpu apkurei var korigét ar
attiecigo apkures gradu dienu skaitu.
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II.ITI.X  Pieslégums centralizétas siltumapgades tiklam
(renovétas dzivojamas €kas)

Aprékina metode atbilst €kas pieslegumam centralizétas siltumapgades tiklam,
nomainot esoSo apkures sistému. Abas apkures sistémas, gan esosa, gan jauna,
nodrosina siltumu un karsto tGdeni.

Metode attiecas uz viengimenes un vairakgimenu majam, ka ari lielam
daudzdzivoklu majam, kuram pirms ékas pieslégSsanas centralizétas
siltumapgades tiklam jau ir veikta renovacija, lai novérstu siltuma zudumus
(piem. ékas norobezojoSo konstrukciju modernizacija, logu nomaina).

Augsup vérsta formula viengimenes majai

SHD + HWD  SHD + HWD
TFES = A= ( - )
Maer Merr
Definicija
TFES Kopéjais gala energijas ietaupijums [kWh/gada]
A Kopé&ja kondicionéta platiba renovéta dzivojama maja(s), kura ir
pieslégta centralizétas siltumapgades tiklam [m?]
SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]
HWD Ipatnéjais enerdijas patérin$ sadzives karstd Gdens sagatavo$anai
[kWh/m?/gada]
MRef Tipiskas apkures sisteémas lietderibas koeficients
Nt Efektivas apkures sistémas lietderibas koeficients

Bazes linija

Videja apkures sistéma, kura razo siltumu un karsto Gdeni.
Enerdijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Kopéja kondicionéta platiba renovéta dzivojama maja, kura ir pieslégta centralizétas
siltumapgades tiklam (konkréta projekta specifiska vértiba)

Ipatnéjais enerdijas patérin$ telpu apkurei (nokluséta vértiba)

Ipatnéjais energijas patériné sadzives karsta Udens sagatavo$anai (vidéja vértiba)
(nokluséta veértiba)

Tipiskas apkures sisteémas lietderibas koeficients (nokluséta vertiba)

Efektivas apkures sistémas lietderibas koeficients (nokluséta vértiba)
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Augsup vérsta formula vairakgimenu majam un lielam daudzdzivoklu majam

SHD + HWD  5HD + HWD
TFES = n#*Ap, + -

Moo Merr

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

n Dzivoklu (majoklu) skaits &ka, kuri pieslégti centralizétas
siltumapgades tiklam

Apy Viena dzivokla (majokla) videja kondicionéta platiba renovéeta
dzivojama maja, kura pieslégta centralizétas siltumapgades tiklam
[m?]

SHD Ipatné&jais energijas patérins telpu apkurei [kWh/m?/gada]

HWD Ipatnéjais enerdijas patérin$ sadzives karstd Gdens sagatavo$anai
[kWh/m?/gada]

MRt Tipiskas apkures sistémas lietderibas koeficients

Nt Efektivas apkures sistémas lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto Gdeni.
Energijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)

Dzivoklu (majoklu) skaits €ka, kuri pieslégti centralizétas siltumapgades tiklam
(konkréeta projekta specifiska vertiba)

Viena dzivokla (majokla) vidéja kondicionéta platiba renovéta dzivojama maja, kura
pieslégta centralizétas siltumapgades tiklam (konkreta projekta specifiska vertiba)

Dzivokla (majokla) Tpatngjais energijas patérins telpu apkurei (nokluséta véertiba)
Ipatnéjais energijas patéring sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Tipiskas apkures sistémas lietderibas koeficients (nokluséta vértiba)

Efektivas apkures sistémas lietderibas koeficients (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Pieslegums centralizétas siltumapgades

tiklam 30 gadi

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Kondicionéta platiba / Ipatnéjais siltumenergijas patérin$ / Energdijas
patérins karsta Gdens sagatavosanai /Apkures sistémas izmantosanas
efektivitate:

Apkures sistémas efektivitati var noteikt, izmantojot lietderibas koeficientu.)

Viengimenes majas

Kopéja kondicionéta platiba [m?]

konkréta projekta specifiska vértiba

SHD [kWh/m?gadal*?

50

HWD [kWh/m? gada]*?

20

r.[Ref 32

0.60 (60%)

Nerr 32

0.90 (90%)

Vairakgimenu majas un lielas
daudzdzivoklu majas

Dzivokla (majokla) kopé&ja kondicionéta
platiba [m?]

konkréeta projekta specifiska vértiba

SHD [kWh/m?gada]®?

60

HWD [kWh/m?gada]®?

50

r’[Ref 32

0.60 (60%)

Nt 32

0.90 (90%)

Apkures gradu dienu skaits: ja nepiecieSams, Tpatnéja enerdijas patérina
vértibas telpu apkurei var korigét ar attiecigo apkures gradu dienu skaitu.
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II.ITI.XI Pieslégums centralizétas siltumapgades tiklam
(jaunbuvétas dzivojamas €kas)

Aprekina metodes atbilst jaunblvéto dzivojamo €ku pieslegumam centralizétas
siltumapgades tiklam (nevis to aprikosanai ar autonomu apkures sistému, piem.
centralapkuri). Apkures sisttéma nodrosina siltumu un karsto ddeni. Metode
attiecas uz viengimenes un vairakgimenu majam, ka ari lielam daudzdzivoklu
majam.

Augsup vérsta formula viengimenes majai

SHD + HWD  5HD + HWD
TFES = A= ( - )
MNaer L7
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
A Kopéja kondicionéta platiba jaunblveta dzivojama maja(s), kura ir
pieslégta centralizétas siltumapgades tiklam [m?]
SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]
HWD Ipatné&jais enerdijas patérin$ sadzives karstd Gdens sagatavo$anai
[kWh/m?/gada]
MRt Tipiskas apkures sistémas lietderibas koeficients
Nt Efektivas apkures sistémas lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto Gdeni.
Enerdijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Kopé&ja kondicionéta platiba jaunbuvéeta dzivojama maja, kura ir pieslégta centralizétas
siltumapgades tiklam (konkréta projekta specifiska vertiba)

Ipatnéjais enerdijas patérins telpu apkurei (nokluséta vértiba)

Ipatnéjais enerdijas patériné sadzives karsta Gdens sagatavo$anai (vidéja vértiba)
(nokluséta vértiba)

Tipiskas apkures sistémas lietderibas koeficients (nokluseta vértiba)
Efektivas apkures sistémas lietderibas koeficients (nokluséta vértiba)
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Augsup vérsta formula vairakgimenu majam un lielam daudzdzivoklu majam

SHD + HWD  SHD + HWD
TFES = n=Agy, = -

Maer Mefs

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

n Dzivoklu (majoklu) skaits €ka, kuri pieslégti centralizétas
siltumapgades tiklam

Apu Viena dzivokla (majokla) vidéja kondicionéta platiba jaunbuvéta
dzivojama maja, kura pieslégta centralizétas siltumapgades tiklam
[m?]

SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]

HWD Ipatnéjais enerdijas patérin$ sadzives karstad tGdens sagatavoS$anai
[kWh/m?/gada]

MRt Tipiskas apkures sisteémas lietderibas koeficients

Nt Efektivas apkures sistémas lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto Gdeni.
Energijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Dzivoklu (majoklu) skaits €&ka, kuri pieslegti centralizétas siltumapgades tiklam
(konkréta projekta specifiska vértiba)

Viena dzivokla (majokla) vidéja kondicionéta platiba jaunbuveta dzivojama maja, kura
pieslégta centralizétas siltumapgades tiklam (konkreta projekta specifiska vertiba)
Dzivokla (majokla) patnéjais energijas patérins telpu apkurei (nokluséta vértiba)
Ipatné&jais enerdijas patérin$ sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Tipiskas apkures sistémas lietderibas koeficients (nokluséta vértiba)

Efektivas apkures sistémas lietderibas koeficients (nokluséta vertiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Pieslegums centralizétas siltumapgades

tiklam 30 gadi

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Kondicionéta platiba / Ipatnéjais siltumenergijas patérin$ / Enerdijas
patérins karsta Gdens sagatavosanai /Apkures sistémas izmantosanas
efektivitate:

Apkures sistemas efektivitati var noteikt izmantojot lietderibas koeficientu.)

Viengimenes majas

Kopéja kondicionéta platiba [m?] konkréta projekta specifiska vértiba
SHD [kWh/m?gadal*? 60

HWD [kWh/m? gada]*? 20

MRer 32 0.60 (60%)

Nes? 0.90 (90%)

Vairakgimenu majas un lielas
daudzdzivoklu majas

Dzivokla (majokla) kop€ja kondicionéta konkréta projekta specifiska vértiba

platiba [m?]

SHD [kWh/m?gada]®? 60
HWD [kWh/m?gada]*? 50
Nie3? 0.60 (60%)
Ners2 0.90 (90%)

Apkures gradu dienu skaits: ja nepiecieSams, Tpatnéja enerdijas patérina
vértibas telpu apkurei var korigét ar attiecigo apkures gradu dienu skaitu.
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II.III.XII Tehnologisko procesu energoaudits

Sektori: uznémeéjdarbiba un rldpnieciba

Rupniecibas uznemumu energoaudits: Energoefektivitates direktivas
(2012/27/ES?*) 2.panta “Definicijas” 25.punkts energoauditu definé ka ,(...)
sistematisku proceddru ar meérki iegut piemérotu informaciju par €kas vai éku
grupas, rupnieciskas vai komercialas darbibas vai iekartas vai privato vai publisko
pakalpojumu faktisko enerdijas patérina profilu, skaitliska izteiksmé noteikt
rentabla energijas ietaupijuma iesp&jas un konstatéjumus apkopot zinojuma.”

Energoefektivitates direktivas 8.panta 2.punkts paredz, ka “dalibvalstis izstrada
programmas, lai mudinadtu MVU veikt energoauditus un péc tam istenot So auditu
rezultata sniegtos ieteikumus”. Savukart uznémumiem, kas nodarbina vairak
neka 250 darbinieku, energoaudits ir javeic obligati (8.panta 4.punkts) vai ari Sie
uznémumi var ieviest energovadibas vai vides vadibas sistému, ar nosacijumu, ka
S1 vadibas sistéma ietver energoauditu (8. panta 6.punkts).

Enerdgijas ietaupijuma aprékinu, ko sniedz energoefektivitates pasakumu
istenoSana uznémumos, atspogulo turpmak aprakstita metode "Tehnologisko
procesu energoaudits". Sis pasdkums ir izstradats, lai palielindtu tehnologisko
procesu energoefektivitati, sniedzot precizus datus par enerdijas patérinu uz
vienu produkcijas vienlbu pirms energoefektivitates pasakumu istenoSanas un
modernizéto/nomainito  rupniecibas procesu/iekartu aprekinato/prognozéto
energijas patérinu.

35 Lejupladét: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2012:315:0001:0056:LV:PDF
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Augsup vérsta formula

Ebef:l."e Eafre." )
TFES = - ®F - .
(Pbefn."e Pafre." afes
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
Ebefore RazoSanas procesa patérétas enerdijas daudzums pirms
energoefektivitates pasakumu ievieSanas [kWh/gada]
Eatter RazoSanas procesa patérétas enerdijas daudzums péc
energoefektivitates pasakumu ievieSanas [kWh/gada]
Poefore Ppogore Rupniecibas produkcijas apjoms,v sarazotas vienibas, pirms
Pafter energoefektivitates pasakumu ieviesanas
Patter Rlpniecibas produkcijas apjoms, sarazotas vienibas, péc

energoefektivitates pasakumu ievieSanas

Bazes linija

Procesa vai iekartu enerdijas patérinS uz vienu produkcijas vienibu (vai kombinétu
vienibu skaitu)

Vertibas
Pasakuma tehniskais dzives ilgums gados (konkréta projekta specifiska vértiba)

Razosanas procesa patérétas energijas daudzums pirms energoefektivitates pasakumu
ievieSanas (konkréta projekta specifiska vertiba)

Razosanas procesa patérétas energijas daudzums péc energoefektivitates pasakumu
ievieSanas (konkréta projekta specifiska vertiba)

Ridpniecibas produkcijas apjoms, sarazotas vienibas, pirms energoefektivitates
pasakumu ieviesanas (konkréta projekta specifiska vértiba)

Ripniecibas produkcijas apjoms, sarazotas vienibas, péc energoefektivitates
pasakumu ieviesanas (konkréta projekta specifiska vértiba)

Apréekinato vertibu noteiksana

Energijas ietaupijumu, kas izriet no tehnologisko procesu uzlabosanas, var
aprékinat tikai izmantojot konkrétu projektu specifiskas vértibas, jo veicamie
pasakumi ir parak daudzveidigi, lai varétu ieteikt kadas noklusétas konkréetas
vértibas.
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II.III.XIII Energoparvaldibas sistému ievieSana

Energijas ietaupijums, kas rodas, ievieSot datorizétu energoparvaldibas sistému,
ISO 50001 standartu vai citus vadibas sistémas standartus, tiek aprékinats,
pamatojoties uz enerdijas gada galapatérinu (atseviski elektroenergijai un
siltumenergijai) pirms energoparvaldibas sistémas ieviesanas.

Gala energijas ietaupijums tiek aprékinats saskana ar zemak piedavato formulu.
Izmantojot So formulu, uzmaniba ir japievérs sadiem momentiem:

Aprékina metodi var attiecinat tikai uz konkrétiem energijas patérina veidiem
un ne vienmér uz energijas kopé&jo galapatérinu uznémuma, jo 1pasi
gadijumos, kad energoparvaldibas sistéma ir paredzéta tikai atseviskiem
energijas patérina veidiem (pieméram, apgaismojums, dzes&$ana). Sados
gadijumos energijas kopé&jais galapatérins attiecas tikai uz konkréto
enerdijas patérina veidu. Tas pats attiecas uz gadijumiem, kad
energoparvaldibas sistémas ir paredzéta tikai konkrétam enerdijas neséjam
(pieméram, dabasgazei).

Pirms secinajuma izdariSanas par to, ka konkrétais pasakums ir devis
noteiktu enerdijas ietaupijumu, ir janem véra citi faktori, kas ietekmé
enerdijas galapatérinu uznémuma (pieméram, darbinieku skaita izmainas
salidzindjuma ar bazes periodu, izmainas razosana, apkurinamas platibas
izmainas, u.c.).

Uzmaniba japievérs tam, lai, ievieSot energoparvaldibas sistému, kura
paredz€ja investicijas (pieméram, apgaismojuma sistémas energoefektiva
modernizacija), nenotiktu dubultd uzskaite, Sada gadijuma enerdijas
ietaupijums tiek attiecinats tikai uz vienu no Siem pasakumiem.

Energoparvaldibas sistémas ievieSana ir javada kvalificetam energétikas
specialistam vai lidzvértigam ekspertam.
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Augsup vérsta formula

TFES = FECg * 5z + FECy + 55

Definicija

TFES Kopéjais gala energijas ietaupijums [kWh/gada]

FECgL Elektroenergijas galapatérind [kWh/gada] uznémuma pédéja
gada laika pirms energoparvaldibas sistémas ievieSanas

SeL Energoparvaldibas sistémas ievieSanas sniegtais elektroenergijas
ietaupijuma faktors

FECx Siltumenergijas galapatérins [kWh/gada] uznémuma pédé&ja
gada laika pirms energoparvaldibas sistémas ievieSanas

SH Energoparvaldibas sistémas ievieSanas sniegtais siltumenerdijas

ietaupijuma faktors

Bazes linija

Enerdijas patérins pirms energoparvaldibas sistémas ieviesanas.

Energijas galapatérina lielums batu jakorigé ar attiecigo apkures gradu dienu/
dzesésanas gradu dienu skaitu.

Ja tas ir nepiecieSams, dati ir janormalizé (pieméram, ir notikusi apkurinamas
platiba palielinasanas).

Vértibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Elektroenergijas galapatérins uznémuma pédéja gada laika pirms energoparvaldibas
sistémas ievieSanas (konkréta projekta specifiska vertiba)

Energoparvaldibas sistémas ievieSanas sniegtais elektroenerdijas ietaupijuma
faktors (nokluséta vértiba)

Siltumenergijas galapatérind [kWh/gada] uznémuma pédéja gada laika pirms
energoparvaldibas sistémas ievieSanas (konkréta projekta specifiska vertiba)

Energoparvaldibas sistémas ievieSanas sniegtais siltumenergijas ietaupijuma faktors
(nokluséta vértiba)
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Aprekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Energoparvaldibas sistémas ieviesana 5 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Energijas galapatérins / Ietaupijuma koeficienti:

Parametrs Vertibas Avots
FECg. [kWh/gada] konkréta Konkréta projekta specifiska
projekta vértiba:
specifiska | Uzpémuma  sniegtie  dati
vertiba pirms projekta istenosanas
SeL 3% Apkopojums no istenotiem
projektiem un starptautiska
literatara®?
FECH [kWh/ gada] konkréta Konkréta projekta specifiska
projekta vértiba:
specifiska Uznémuma sniegtie dati
vértiba pirms projekta isteno3anas
Sy 5% Apkopojums no istenotiem
projektiem un starptautiska
literatdra®?
Energijas galapatérins (FEC): specifiskie konkréta Konkréta projekta specifiska
energijas patérina (izmantosanas) veidi projekta vértiba:
[kWh/ gada] specifiska Uzpémuma sniegtie dati
vértiba pirms projekta isteno3anas
Ietaupijuma koeficientsizmantozanas (patripa) veidi | 3% Apkopojums no istenotiem
projektiem un starptautiska
literatdra?
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II.III.XIV Zemes, Gdens un gaisa siltumsiknu uzstadisana
jaunbuvétas ekas

Metode paredz enerdijas ietaupljumu novértésanu, kas izriet no zemes, tdens vai
gaisa siltumsidknu uzstadiSanas jaunblvétas dzivojamas €kas. Vidéja apkures
sistéma, kas razo siltumu un karsto tGdeni, kalpo ka atskaites sistéma.

Izmantojot formulu, ir jaievéro sadi nosacijumi:

Janem véra minimala sezonala lietderibas koeficienta (SPF) kritériji
saskana ar Direktivas 2009/28/EK par Atjaunojamo energoresursu
izmantodanas veicinadanu®® VII pielikumu “Siltumsiknu saraZotas
energijas uzskaite”.

Uzstadot siltumsutkni, ir jaizpilda visi siltumstkna optimalas darbibas
tehniskie priekSnoteikumi.

Augsup vérsta formula viengimenes majai

(SHD + HWD 5HD 4+ HWD)
TFES5 = A= -
Nrer Nefr
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
A Kopéja kondicionéta platiba jaunblvéta dzivojama maja [m?]
SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]
HWD Ipatnéjais enerdijas patérin$ sadzives karsta Gdens sagatavosanai
[kWh/m?/gada]
MRt Tipiskas apkures sistémas lietderibas koeficients
e Efektivas apkures sistémas lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto Gdeni.
Enerdijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

3 Lejupladét latviedu valoda:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:140:0016:0062:LV:PDF

130 Country specific document with case by case calculation values


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:LV:PDF

1

At

5

0

N

‘e

‘s
4 \

o

Vértibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Kopé€ja kondicionéta platiba jaunblvéta dzivojama maja (konkréta projekta specifiska
vértiba)

Ipatnéjais energijas patérin$ telpu apkurei (nokluséta vértiba)

Ipatnéjais enerdijas patéring sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Tipiskas apkures sistémas lietderibas koeficients (nokluséta vértiba)

Efektivas apkures sisteémas izmantosanas lietderibas koeficients (nokluséta vertiba)

Augsup vérsta formula vairakgimenu majam un lielam daudzdzivoklu majam

SHD + HWD SHD 4+ HWD
TFES = n=Agy, * -

Nref Nefr

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

n Dzivoklu (majoklu) skaits eka

Apu Viena dzivokla (majokla) vid€ja kondicionéta platiba jaunbuvéta
dzivojama maja, kura apgadata ar siltuma sukni

SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]

HWD Ipatnéjais enerdijas patérin$ sadzives karsta Gdens sagatavosanai
[kWh/m?/gada]

MRt Tipiskas apkures sistémas lietderibas koeficients

Nt Efektivas apkures sistémas lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto Gdeni.
Enerdijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vértibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Dzivoklu (majoklu) skaits €ka (konkréta projekta specifiska vértiba)

Viena dzivokla (majokla) kondicionéta platiba jaunblvéta dzivojama maja (konkreta
projekta specifiska vértiba)

Viena dzivokla (majokla) Tpatné&jais energijas patérins telpu apkurei (nokluséta
vértiba)

Ipatné&jais enerdijas patéring sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Tipiskas apkures sistémas lietderibas koeficients (nokluséta vértiba)

Efektivas apkures sisteémas izmantosanas lietderibas koeficients (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksana

Pasakuma tehniskais dzives ilgums:

Siltuma siknu uzstadiSana jaunbivétajas 10 gadi - gaiss-gaiss siltumsukni);

ekas 25 gadi - zemes siltumsiakni

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Kondicionéta platiba / Ipatnéjais siltumenergijas patérin$ / Energdijas
patérins karsta Gdens sagatavosanai /Apkures sistémas izmantosanas
efektivitate:

Apkures sistémas efektivitati var noteikt, izmantojot lietderibas koeficientu.)

Viengimenes majas
Kop€ja kondicionéta platiba jaunbidvéta Konkréta projekta specifiska vértiba
&ka [m?] (uzrada projekta ievieséjs)
SHD [kWh/m?gada]®? 50
HWD [kWh/m? gada]®? 20
Nrer32 0.8 (80%)
Ner? 0.9 (90%)

Vairakgimenu majas un lielas
daudzdzivoklu majas

Dzivokla (majokla) kopé&ja kondicionéta
platiba [m?]

Konkréta projekta specifiska vertiba
(uzrada projekta ievieséjs)

SHD [kWh/m?gada]*? 50
HWD [kWh/m?gada]® 60
NRet 32 0.8 (80%)
NEr2 0.9 (90%)

Apkures gradu dienu skaits:

Ja nepiecieSams, 1patnéja energijas patérina telpu apkurei vértibas var korigét

atbilstosSo attiecigajam apkures gradu dienu skaitam.
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II.III.XV Zemes, Gdens un gaisa siltumsiknu uzstadiSana
esoSajas €kas
Metode paredz energijas ietaupijumu novértésSanu, kas izriet no zemes, tdens vai
gaisa siltumsitknu uzstadiSanas esosSajas renovétajas dzivojamas €ékas. Vidéja
apkures sistéma, kas razo siltumu un karsto Gdeni, kalpo ka atskaites sistéma.
Izmantojot formulu, ir jaievéro sadi nosacijumi:
Janem véra minimala sezonala lietderibas koeficienta (SPF) Kkritériji
saskana ar Direktivas 2009/28/EK par Atjaunojamo energoresursu

izmantoSanas veicina$anu®’ VII pielikumu “Siltumsiknu saraZotas
energijas uzskaite”.

Uzstadot siltumstkni, ir jaizpilda visi siltumstkna optimalas darbibas
tehniskie priekSnoteikumi.

Augsup vérsta formula viengimenes majai

(SHD + HWD 5HD 4+ HH-’D)
TFES5 = A= -
Nref Nefr
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
A Kopé&ja kondicionéta platiba eso$aja dzivojama maja [m?]
SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]
HWD Ipatnéjais enerdijas patérin$ sadzives karsta Gdens sagatavosanai
[kWh/m?/gada]
MRt Tipiskas apkures sisteémas lietderibas koeficients
Nt Efektivas apkures sistémas lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto tGdeni.
Enerdijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Kopéja kondicionéta platiba jaunblvéeta dzivojama €ka (konkréta projekta specifiska
vértiba)

Ipatnéjais enerdijas patérins telpu apkurei (nokluséta vértiba)
Ipatnéjais enerdijas patéring sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Tipiskas apkures sistémas lietderibas koeficients (nokluséta vértiba)

Efektivas apkures sistémas lietderibas koeficients (nokluséta vertiba)

37 Lejupladét latvie$u valoda:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:140:0016:0062:LV:PDF
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Augsup vérsta formula vairakgimenu majam un lielam daudzdzivoklu majam

SHD + HWD SHD + HWD
TFES = n=Agy, * -

Nref NEerFr

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

n Dzivoklu (majoklu) skaits Eka

Apu Viena dzivokla (majokla) vidéja kondicionéta platiba esosa
dzivojama maja, kura apgadata ar siltuma suakni

SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]

HWD Ipatné&jais enerdijas patérin$ sadzives karsta Gdens sagatavosanai
[kWh/m?/gada]

MRt Tipiskas apkures sistémas lietderibas koeficients

et Efektivas apkures sistémas lietderibas koeficients

Bazes linija

Vidéja apkures sistéma, kura razo siltumu un karsto Gdeni.
Enerdijas patérina telpu apkurei vértibas ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vértibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Dzivoklu (majoklu) skaits €ka (konkréta projekta specifiska vértiba)

Viena dzivokla (majokla) vidéja kondicionéta platiba eso$a dzivojama maja (konkréta projekta
specifiska vértiba)

Dzivokla (majokla) ipatné&jais enerdijas patérins telpu apkurei (nokluséta vértiba)

Ipatnéjais enerdijas patérin$ sadzives karsta Gdens sagatavo3anai (nokluséta vértiba)

Tipiskas apkures sistémas lietderibas koeficients (nokluséta vértiba)

Efektivas apkures sistémas lietderibas koeficients (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

10 gadi - gaiss-gaiss siltumsukni);
Siltuma siknu uzstadiSana esosajas ekas 15 gadi - Gdens siltumsukni;

25 gadi - zemes siltumsukni
Avots: "Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”
Kondicionéta platiba/ Ipatnéjais siltumenergijas patérins/ Energijas
patérins karsta udens sagatavosanai/ Apkures sistémas izmantosanas
efektivitate:
Apkures sistemas efektivitati var noteikt, izmantojot lietderibas koeficientu.)

Viengimenes majas
Kopéja kondicionéta platiba eso$a éka [m?] | konkréta projekta specifiska vértiba
SHD [kWh/m?gada]*? 150
HWD [kWh/m? gada]®? 40
Mier 32 0.8 (80%)
NEr? 0.9 (90%)

Vairakgimenu majas un lielas

daudzdzivoklu majas
Dzivokla (majok|a) kop€ja kondicionéta konkréta projekta specifiska vértiba
platiba [m~]
SHD [kWh/m?gadal*? 150
HWD [kWh/m?gada]® 40
NRer? 0.8 (80%)
N2 0.9 (90%)

Apkures gradu dienu skaits:
Ja nepieciesams, Ipatnéja energijas patérina telpu apkurei vértibas var korigét ar
attiecigo apkures gradu dienu skaitu.

135 Country specific document with case by case calculation values




II.III.XVI Siltumenergijas razoSanas un sadales
pilnveidoSana

Formulu, kas ir paredzeta gadijumiem, kad tiek uzlabota siltumapgades sistéma,
var izmantot gan dzivojamam, gan nedzivojamam ékam. Ietaupijumu aprékinam
var izvéléties kadu no sekojosSiem variantiem:

Jaunu apkures katlu uzstadisana un nomaina:

o planota esosSo apkures katlu nomaina péc to ekspluatacijas termina
beigam ar jauniem, energoefektivakiem katliem;

o esoSo remontéjamu apkures katlu aizvietoSsana pirms to
ekspluatacijas termina beigam (remonta vieta) ar jauniem,
energoefektivakiem katliem;

o esosSo apkures katlu nomaina pirms to ekspluatacijas termina beigam
pret jauniem, energoefektivakiem katliem;

o jaunbidvétajam ékam - tadu apkures katlu uzstadisana, kas ir
efektivaki salidzinajuma ar standarta apkures katlu variantu.
Dal&ja vai pilniga sildiericu nomaina.
Dal&ja vai pilniga siltumapgades tiklu nomaina vai renovacija.
Jaunas vadibas sistémas ievieSana vai modernizacija.
Metode lauj aprékinat enerdijas ietaupljumu ari dazadam siltumapgades

apaksSsistémam (razoSanai un sadalei, ieskaitot katras sistémas vadibu),
salidzinot sisteémas zudumus un defingjot sistémas veiktsp&jas faktorus.

Gada energijas ietaupijums biatu jaskata saistiba ar galapatérina pasakumiem,
kas saistiti ar kondensacijas apkures katlu ar modulétiem degliem uzstadiSanu,
kas darbojas ar atpakalgaitas tdeni, kura temperatira neparsniedz 60°C, un tas
var but saistits vai nesaistits ar siltuma sadales uzlabojumiem.
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Augsup vérsta formula

TFE:T:A:SHD:(l - 1)

Naef TEeff

TIRef = 1rb Mre Mrd

NEfFF= Teb Tee Tled

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

A Ekas kopéja kondicionéta platiba [m?]

SHD Ipatné&jais energijas patérins telpu apkurei [kWh/m?/gada]
TRaf Nomainitas (tipiskas) apkures sistémas lietderibas koeficients
TEFF Efektivas kondensacijas apkures sistémas lietderibas koeficients
Nrb Nomainita (tipiska) apkures katla lietderibas koeficients

Nre Nomainita (tipiska) sildkermena lietderibas koeficients

Nrd Nomainitas (tipiskas) sadales sistémas lietderibas koeficients
Neb Efektiva jauna apkures katla lietderibas koeficients

Nee Jaunu efektivu sildkermenu lietderibas koeficients

Ned Efektivas sadales sisteémas lietderibas koeficients

Bazes linija

EsoSa apkures katla nomaina péc ta ekspluatacijas termina beigam: vidé&jais tirgad
pieejamais mazefektivais apkures katls.

Paredzama nomaina: vid€jais tirgu pieejamais mazefektivais apkures katls vai katls no
noliktavas esoSajiem krajumiem.

Jauna katla uzstadisana: vid&jais tirglh pieejamais mazfektivais apkures katls vai katls no
noliktavas esoSajiem krajumiem.

Enerdijas patérina telpu apkurei vértibas ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Ipatnéjais energijas patérin$ telpu apkurei (nokluséta vértiba)

Ekas kopéja kondicionéta platiba éka (konkréta projekta specifiska vértiba)
Nomainitas (tipiskas) apkures sistémas lietderibas koeficients (nokluseta vértiba)
Efektivas kondensacijas apkures sistémas lietderibas koeficients (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Apréekinato vertibu noteiksana

Pasakuma tehniskais dzives ilgums:

Siltumenerdijas razoSanas un sadales

pilnveidoana 15 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Kondicionéta platiba / Ipatnéjais siltumenergijas patérinsd / Apkures
sistémas izmantosanas efektivitate:

Viena un divdzivoklu ekas

Kopéja kondicionéta platiba [m?] Uzrada projekta ievies€js
SHD [kWh/m?2/gada]® 150

MRet 32 0.8 (80%)

Ner? 0.9 (90%)

Nrb>2 0.9 (90%)

Nre 2 0.8 (80%)

Nra 2 0.85 (85%)

Neb > 0.92 (92%)

Nee 2 0.85 (85%)

Ned > 0.93 (93%)

Apkures gradu dienu skaits:
Ja nepiecieSams, 1patnéja energijas patérina telpu apkurei vértibas var korigét,
atbilstosi attiecigajam apkures gradu dienu skaitam.
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II.III.XVIISilta Gdens tvertnu siltumizolacijas uzlaboSana
Izmantojot So formulu, ir jaizdara pienémumi attiecibd uz izoléjamas tvertnes
tilpumu (litros), izolacijas biezumu (centimetros) un tvertnes atrasanas vietu

(apkurinama vai neapkurinama telpa). Piedavata formula attiecas uz viengimenes
un vairakgimenu majam, ka ari lielam daudzdzivokju majam.

Augsup vérsta formula viengimenes majai
TEES = Qipss_oid ~ Qross—_naw
L)
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
n Izoleto tvertnu skaits
Qloss-old Siltuma zudumi gada no slikti izolétas (neizolétas) tvertnes
[kWh/gada]
Qioss-new Siltuma zudumi gada no labi izolétas tvertnes [kWh/gada]
n EsoSas apkures sistémas lietderibas koeficients gada
Bazes linija
Siltuma zudumi gada no slikti izoletas tvertnes.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)
Izoleto tvertnu skaits (konkréta projekta specifiska vértiba)
Siltuma zudumi gada no slikti izolétas tvertnes (nokluséta vertiba)
Siltuma zudumi gada no labi izolétas tvertnes (nokluséta vértiba)

EsoSas apkures sistémas lietderibas koeficients (nokluséta vértiba)

139 Country specific document with case by case calculation values



Apréekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Uzlabota silta ddens tvertnu siltumizolacija 15 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Siltuma 2zudumi no tvertném / Apkures sistémas izmantosanas
efektivitate:

(Apkures sistémas efektivitati var noteikt, izmantojot lietderibas koeficientu.)

Parametrs Vertiba Avots
Qioss-old [KWh/gada] 8,750 Istenoto projektu aprékini3?
Qoss-new [KWh/ gada] 4,375 Istenoto projektu aprékini*?
n 0.8 (80%) Istenoto projektu aprékini3?

140 Country specific document with case by case calculation values



mu \t@}
II.ITI.XVIII  Apkures sistémas caurulu siltumizolacija

Metodi var izmantot gan dzivojamam, gan nedzivojamam &ékam.

Augsup veérsta formula

ﬁ?:’n:’t - "-?neu-} sLxHDx24 ¢

TFES = 1000

Definicija

TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]

Qinit Sakotnégjie siltuma zudumi no caurulvadiem [W/m]

Onew Siltuma zudumi no caurulvadiem péc siltumizolacijas uzlikSanas
[W/m]

L Izoléto caurulvadu garums [m]

o Nevienlidzibas koeficients, kas raksturo apkures sistémas
nepartrauktu darbibu

HD Apkures dienu skaits

Bazes linija

Jaunas izolacijas uzlikSana: siltuma zudumu no caurulém ar uzliktu siltumizolaciju q
vértiba salidzinata ar esosSo siltuma zudumu q vértibu.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)

Sakotnéjie siltuma zudumi no caurulvadiem (nokluséta vértiba)

Siltuma zudumi no caurulvadiem péc siltumizolacijas uzlikSanas (nokluséta vértiba)
Izoleto caurulvadu garums (konkreta projekta specifiska vertiba)

Nevienlidzibas koeficients, kas raksturo apkures sistémas nepartrauktu darbibu
(relativais darbibas laiks diennaktr) (nokluséta veértiba)

Apkures gradu dienu skaits (nokluseta vértiba)
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Aprekinato vertibu noteiksSana
Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir

nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Caurulu siltumizolacija 20 gadi

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016

Parameters Vértiba Avots
Sakotngjie siltuma zudumi no 130 Aprekinats no T1stenotiem
caurulvadiem [W/m] projektiem?3?

Siltuma zudumi no 13 Aprekinats no T1stenotiem

caurulvadiem péc projektiem??

siltumizolacijas uzliksanas

[W/m]

Izoleto caurulvadu garums [m] konkréta projekta Uzdod projekta istenotajs
specifiska vértiba

Koeficients, kas raksturo 0.52 Aprékinats no 1stenotiem

siltumapgades sistémas projektiem??

izmantoSanu (relativais

darbibas laiks diennakti)

Apkures dienu skaits 203 Aprékinata vid€ja

daudzgadiga vértiba®?
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II.III.XIX Termostatisko varstu uzstadisana radiatoriem

Aprékina metode ir izmantojama gadijumos, kad radiatori tiek aprikoti ar
termostatiskiem varstiem (tur, kur to iepriekS nebija). To var izmantot gan
dzivojamam, gan nedzivojamam é&kam. Jaatzimé, ka So pasu formulu, kas tiek
piedavata energijas ietaupijumu aprékinasanai, ko sniedz radiatoru aprikoSana ar
termostatiskiem varstiem, var izmantot ari energijas ietaupijumu aprékinasanai,
ko sniedz visas apkures sistémas vai tikai kadas tas dalas (siltuma razosana vai
siltuma sadale) energoefektivitates uzlabosana.

Augsup veérsta formula

TFES=A*5HD*—1 *(1 —L)
Nboiler * Ndis \ini  Mnew
Definicija
TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]
SHD Ipatnéjais energijas patérins éka [kWh/m?/gada]
A Kopéja kondicionéta platiba [m?]
Nboiler Siltuma razoSanas sistémas (apkures katla) lietderibas koeficients
Ndis Siltuma sadales sistemas lietderibas koeficients
Nini Sakotnéjas siltuma emisijas sistémas lietderibas koeficients
Nnew Jaunas siltuma emisijas sistémas lietderibas koeficients

Bazes linija

Jauna aprikojuma uzstadiSana: siltuma emisijas sistémas, izmantojot termostatiskos
varstus, lietderibas koeficienta n veértiba tiek salidzinata ar siltuma emisijas sistémas bez
termostatiskiem varstiem lietderibas koeficienta n vertibu.

Energijas patérina vértibas telpu apkurei ir nepiecieSams korigét ar attiecigo apkures
gradu dienu skaitu.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)

Ipatnéjais energijas patérin$ eka (nokluséta vértiba)

Kopé&ja kondicionéta platiba (konkréta projekta specifiska vértiba)

Siltuma razZoSanas sistémas (apkures katla) lietderibas koeficients (nokluséta vertiba)
Siltuma sadales sistémas lietderibas koeficients (nokluséta vertiba)

Sakotnéjas siltuma emisijas (sildkermenu) sistémas lietderibas koeficients (nokluséta
vértiba)

Jaunas siltuma emisijas (sildkermenu) sistémas lietderibas koeficients (nokluséta
vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksana

Pasakuma tehniskais dzives ilgums:

Radiatoru aprikoSana ar termostatiskajiem

varstiem 10 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Kondicionéta platiba / Ipatnéjais siltumenergijas patérinsd / Apkures
sistémas lietderibas koeficienti:

Parametrs Vertiba Vertiba
Kopéja kondicionéta platiba | konkréta projekta specifiska Uzdod projekta
[m?] vértiba istenotajs

150 Aprékinats no Tstenotiem

SHD [kWh/m2/gada] projektiem??

Nboiler 0.8 Aprékinats no Tstenotiem
projektiem3?

Ndis 0.85 Aprékinats no Tstenotiem
projektiem3?

Nini 0.85 Aprékinats no Tstenotiem
projektiem3?

Nnew 0.93 Aprékinats no istenotiem
projektiem3?

Apkures gradu dienu skaits:
Ja nepiecieSams, 1patnéja enerdijas patérina telpu apkurei vértibas var korigét ar
attiecigo apkures gradu dienu skaitu
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II.ITI.XX Elektromotoru nomaina rapniecibas uznémumos

Lai samazinatu elektromotoru enerdijas patérinu ripniecibas uznémumos, esosos
elektromotorus aizstaj ar efektivakiem. Par€jas sistémas komponentes (vadiba,
slodze) paliek nhemainigas.

Piedavato formulu var lietot ietaupijumu aprékinasanai tikai attieciba uz
identiskiem motoriem un to identisku pielietojumu. Ja motoru tehniskie parametri
vai to pielietojums atskiras, tad sniegto augsSup vérsto formulu pielietot nevar un
energijas ietaupijums ir jaaprékina atseviski.

Augsup veérsta formula

1 1
TFES=F=*t=*f = (ﬂmf _ﬂgff)*ﬂm
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
P Jauna uzstadita elektromotora elektriska jauda [kW]
t Vid€jais darba stundu skaits gada [h/gada]
fi Vid€jais slodzes koeficients [%]
Nref Aizvietota (iepriek$&ja) motora lietderibas koeficients [%]
Neff Jauna motora lietderibas koeficients [%]
Nm Nomainito identisko elektromotoru skaits

Bazes linija

Bazes linija ir esoSais elektromotors

Vértibas:
Pasakuma tehniskais dzives ilgums (nokluséta vértiba)

Jauna uzstadita elektromotora elektriska jauda (nokluséta vértiba vai konkréta projekta
specifiska vértiba)

Vidé&jais darba stundu skaits gada (nokluséta vértiba)
Vid€jais slodzes koeficients (nokluséta vértiba)

Aizvietota (iepriek$éja) motora lietderibas koeficients (nokluséta vértiba vai konkréta
projekta specifiska vértiba)

Jauna motora lietderibas koeficients (nokluséta vértiba vai konkréta projekta specifiska
vértiba)

Nomainito identisko elektromotoru skaits (konkréta projekta specifiska vértiba)
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Aprekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Elektromotoru nomaina

10 gadi

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Parametrs Vértiba Avots
Jauna uzstadita elektromotora 300 Projekta uzraditais vai
elektriska jauda [kW] piedavata vidéja vértiba®?
Apkopojums no 1stenotiem
Vid€jais darba stundu skaits projektiem un starptautiska
= - 2,000 _ >
gada [h/gada] literatdra
Apkopojums no 1stenotiem
Vid€jais slodzes koeficients 60% projektiem un starptautiska
0 0 : - 32
[%] literatdra
Apkopojums no 1stenotiem
Aizvietota (iepriek$&ja) motora 60% prOJektleIm un _sta3r§)taut|ska
lietderibas koeficients [%] ° iteratura
Apkopojums no istenotiem
Jauna uzstadita motora 85% projektiem un starptautiska

lietderibas koeficients [%]

literatra3?
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II.ITI.XXI Rotacijas motoru nomaina ar mazakas jaudas
motoriem

Motori, kuri lielu stundu skaitu gada darbojas ar zemu slodzi, pieméram, zem
20%, ir janomaina ar mazakas jaudas energoefektiviem motoriem. Tadé&jadi
iegltais energijas ietaupijums ir atkarigs no motoru jaudas samazinajuma. Lai Sis
pasakums sniegtu energijas ietaupijumu, ir janodroSina energoefektivitates
minimums: lielako dalu laika motoram batu jadarbojas virs 20% no ta nominalas
jaudas.

Augsup vérsta formula

P * P *
TFES = (Ref frer  Peer fﬁ'ff)*t* n

ey sy
Definicija
TFES Kopéjais gala energijas ietaupijums [kWh/gada]
Pref Aizvietota (iepriekséja) elektromotora mehaniska jauda [kW]
Pess Jauna uzstadita elektromotora mehaniska jauda [kW]
t Vid€jais darba stundu skaits gada [h/gada]
fRef Aizvietota (iepriekséja) elektromotora vidéjais slodzes koeficients
[%]
feer Jauna uzstadita elektromotora vid€jais slodzes koeficients [%]
Nref Standarta motora lietderibas koeficients [%]
Neff Energoefektiva, mazakas jaudas motora lietderibas koeficients [%]
n Identisko rotacijas elektromotoru skaits, kuri ir aizvietoti ar

vienadiem, energoefektiviem mazakas jaudas motoriem

Bazes linija

Jaunu motoru iegade:

Neefektivo motoru nomaina:

Ieteicams parskatit sakotnéjas bazes Iinijas ik péc trim gadiem, lai padaritu tas
dinamiskas un nemtu véra izmainas tirgl un attieciba uz energoefektivitates prasibam?3e.

* Obligatas minimalas energoefektivitates prasibas Eiropas tirgl pieejamiem elektromotoriem, $o
prasibu spéka stasanas laiks atbilstosi ES MEPS (Eiropas minimalas energoefektivitates standarts)
latviesu valoda uzskatami ir raksturots kompanijas ABB sagatavotaja materiala ,ES MEPS:
Energoefektivitates prasibas zemsprieguma motoriem™,lejupladét:
https://library.e.abb.com/public/76f7d76f554331b6c1257e1a004272d1/17348 Product Note PM318 EU MEPS EN-
11 2015 LV preview.pdf
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Veértibas:
Pasakuma tehniskais dzives ilgums gados (nokluseta vértiba)

Aizvietota (iepriekséja) elektromotora mehaniska jauda (nokluséta vértiba vai konkréta
projekta specifiska vértiba)

Jauna uzstadita elektromotora mehaniska jauda (nokluséta vértiba vai konkréta
projekta specifiska vértiba)

Vid€jais darba stundu skaits gada (nokluséta vértiba)
Aizvietota (iepriekS€ja) elektromotora vidéjais slodzes koeficients (nokluséta vértiba)
Jauna uzstadita elektromotora vid€jais slodzes koeficients (nokluséta vértiba)

Standarta motora lietderibas koeficients (nokluséta vértiba vai konkréta projekta
specifiska vértiba)

Energoefektiva, mazakas jaudas, motora lietderibas koeficients (nokluséta vértiba vai
konkréta projekta specifiska vertiba)

Identisko rotacijas elektromotoru skaits, kuri ir aizvietoti ar identiskiem
energoefektiviem mazakas jaudas motoriem (konkréta projekta specifiska vértiba)
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Aprekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Rotacijas elektromotoru nomaina pret

mazakas jaudas motoriem

10 gadi

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Parametrs Vértiba Avots
Aizvietota (iepriek$€ja) motora Apkopojums no Tstenotiem
mehaniska jauda [kW] 300 projektiem un starptautiska
literatdra®?
Jauna uzstadita motora Apkopojums no istenotiem
mehaniska jauda [kW] 250 projektiem un starptautiska
literatdra®?
Vid€jais darba stundu skaits Apkopojums no 1stenotiem
gada [h/gada] 2,000 projektiem un starptautiska
literatdra®?
Aizvietota (iepriekS€ja) motora Apkopojums no istenotiem
vidéjais slodzes koeficients [%] 60% projektiem un starptautiska
literatdra®?
Jauna uzstadita motora vidé&jais Apkopojums no 1stenotiem
slodzes koeficients [%] 60% projektiem un starptautiska
literatra®?
Standarta motora lietderibas Apkopojums no 1stenotiem
koeficients [%] 60% projektiem un starptautiska
literatdra®?
Energoefektiva, mazakas Apkopojums no istenotiem
jaudas motora lietderibas 85% projektiem un starptautiska

koeficients [%]

literatdra3?
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II.ITI.XXIIElektromotori ar mainatruma piedzinu

Lai samazinatu elektromotoru energijas patérinu, esosie motori tiek aprikoti ar
reguléjamam (mainatruma) piedzinam. Pasakuma tiek aizstats tikai vadibas
bloks, savukart motors un slodze paliek nemainigi.

Piedavata formula ir deriga suknu un ventilacijas sistemam. Formulu var lietot
ietaupljumu aprékinasanai tikai attieciba uz identiskiem motoriem ar mainatruma
piedzinu un to identisku pielietojumu. Ja motoru tehniskie parametri vai to
pielietojums atskiras, tad sniegto augsSup vérsto formulu pielietot nevar un
energijas ietaupijums ir jaaprékina atseviski.

Augsup vérsta formula

1
TFES =Pt*f.p*— %Ny
f

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

P Elektromotora elektriska jauda [kW]

t Vid€jais darba stundu skaits gada [h/gada]

fusp Mainatruma piedzinas elektromotoram uzstadiSanas rezultata iegata
energijas ietaupijuma faktors [%]

n Elektromotora lietderibas koeficients [%]

Nysp Uzstadito mainatruma piedzinu elektromotoriem skaits

Bazes linija

Bazes linija ir esoSais elektromotors ar mehanisko vadibu.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Elektromotora elektriska jauda (nokluséta veértiba vai konkréta projekta specifiska
vértiba)

Vid€jais darba stundu skaits gada (nokluséta vértiba)

Mainatruma piedzinas elektromotoram uzstadisanas rezultata ieglta enerdijas
ietaupijuma faktors (nokluséta vértiba)

Elektromotora lietderibas koeficients (nokluséta vértiba vai konkréta projekta specifiska
vértiba)

Uzstadito mainatruma piedzinu elektromotoriem skaits (konkréta projekta specifiska
vértiba)
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Aprekinato vertibu noteiksSana
Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir

nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Elektromotori ar mainatruma piedzinu 10 gadi

Avots: “Metodiskie ieteikumi energoefektivitates projektu novértésanai”, ALTUM, 2016.

Parametrs Vértiba Avots
Elektromotora elektriska Apkopojums no 1stenotiem
jauda [kW] 300 projektiem un starptautiska

literatdira®
Vid€jais darba stundu skaits Apkopojums no 1stenotiem
gada [h/gada] 2,000 projektiem un starptautiska
literatdira®
Mainatruma piedzinas Apkopojums no istenotiem
elektromotoram projektiem un starptautiska
uzstadidanas rezultata 20% literatara®?
iegdta energijas
ietaupijuma faktors
Elektromotora lietderibas Apkopojums no istenotiem
koeficients [%] 85% projektiem un starptautiska
literatdra®?
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II.ITII.XXIII  Energoefektivs apgaismojums dzivojamas

ékas

Pasakuma meérkis ir energoneefektivu lampu nomaina majsaimniecibas pret
energotaupigam vai LED lampam.

Augsup vérsta formula

— nE (Psrork_u.way _j-;;;sr_m,mwﬁmm} #1

Definicija

TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]
n Nomainito/pardoto lampu skaits

Pstock_Average Esosas lampas vidéja jauda [W]

Pgest Market promoted  1irgu piedavatas efektivas lampas jauda [W]

t Vid€jais darba stundu skaits gada [h/gada]

Bazes linija

Visas esoS$as konvencionalas/neefektivas apgaismosSanas sistémas vidéjais enerdijas
patérins (ar ES Regulu 244/2009 halogéna lampas un kvélspuldzes tiek pakapeniski
iznemtas no apgrozibas).

Vértibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)
Nomainito/pardoto lampu skaits (konkréeta projekta specifiska vertiba)
Esosas lampas vidéja jauda (nokluséta vértiba)

Tirgu piedavatas efektivas lampas jauda (nokluséta vertiba)

Vidé&jais darba stundu skaits gada (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Energoefektivs apgaismojums dzivojamas €kas 4 gadi

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Lampas videja jauda / Videjais darba stundu skaits gada:

Parametrs Vértiba Avots

EsoSas lampas vidéja jauda 60 Apkopojums no istenotiem

[W] projektiem un starptautiska
literatara®?

Efektivas lampas vidé&ja 15 Apkopojums no istenotiem

jauda [W] projektiem un starptautiska
literatdra®?

Vid€jais darba stundu skaits 1,460 Apkopojums no istenotiem

gada [h/gada] projektiem un starptautiska
literatdra®?
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II.ITI.XXIV Energoefektivs apgaismojums nedzivojamas

ekas

Pasakums galvenokart attiecas uz biroju ékam, kuras esoSa neefektiva
apgaismojuma sistéma tiek aizstata ar jaunu efektivu apgaismojuma sistému.

Augsup vérsta formula

A (Poop — Pepr#Frog) #t

TFES = 1000
Definicija
TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]
A Kopé&ja pl'flti_pa bir;)ju €ka, kura notiek apgaismojuma sistéemas
modernizacija [m-]
Pref Uzstadita apgaismojuma jauda uz m? pirms nomainas [W/m?]
Pesr Uzstadita apgaismojuma jauda uz m? péc nomainas [W/m?]
Frog Samagin_éjuma koeficients, ko ieglst papildu pasakumu ievieSanas
rezultata:
Daléja apgaismojuma samazinasana jeb dimmésana
Intervalu taimeris
Kustibu sensors
Automatiska pielagosanas dienas gaismai
t Vidé&jais darba stundu skaits gada [h/gada]

Bazes linija

Neefektivas apgaismojuma sistémas vidéja jauda uz m?

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Platiba biroju €ka, kura notiek apgaismojuma sistémas modernizacija (konkréta
projekta specifiska vértiba)

Uzstadita apgaismojuma jauda uz m? pirms nomainas (nokluséta vértiba)
Uzstadita apgaismojuma jauda uz m? péc nomainas (nokluséta vértiba)
Samazinajuma koeficients, ko sniedz papildus pasakumi (nokluséta vertiba)
Vidé&jais darba stundu skaits gada (nokluséta vértiba)

154 Country specific document with case by case calculation values



\\ullu,”'
O ’,
- ‘.

o
‘o o
2, W
Tappant

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Apréekinato vertibu noteiksana

Pasakuma tehniskais dzives ilgums:

Energoefektivs apgaismojums nedzivojamas

EKas 15 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Platiba / Uzstadita apgaismojuma jauda / Samazinajuma koeficients /
Videjais darba stundu skaits gada:

Parametrs Vértiba Avots
Platiba biroju €ka, kura | konkréta projekta specifiska Uzdod projekta istenotajs
notiek apgaismojuma vértiba
sistémas modernizacija
[m?]
Uzstadita apgaismojuma 15 Apkopojums no istenotiem
jauda uz m? pirms nomainas projektiem un starptautiska
[W/m<] literatra®?
Uzstadita apgaismojuma 5 Apkopojums no istenotiem
jauda_uz m® péc nomainas projektiem un starptautiska
[(W/m<] literatdra®?
Samazinajuma koeficients, 0.8 Apkopojums no Tstenotiem
ko ) s_niedz papildus projektiem un starptautiska
pasakumi: literatdra®?

konkréta projekta specifiska

Dal€ja dimmé&sana vartiba

konkréta projekta specifiska

Intervalu taimeris gl
vértiba

Kustibu Sensors konkréta projekta specifiska

vértiba
Automatiska pielagosanas konkréta projekta specifiska
dienas gaismai vértiba
Vid€jais darba stundu skaits 2,400 Apkopojums no istenotiem
gada [h/gada] projektiem un starptautiska

literatdra?
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II.III.XXV Energoefektivs apgaismojums €dinasanas

uznémumos un viesnicas

Pasakuma meérkis ir energoneefektivu lampu nomaina pret energotaupigajam
lampam vai LED lampam.

Augsup vérsta formula

rEs = ne (Psmckﬂwmgg :-UP‘Z;S%H&“P”M’"J st

Definicija

TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]
n Nomainito/pardoto lampu skaits

Pstock_Average Esosas lampas vidéja jauda [W]

Pgest Market promoted  1irgu piedavatas efektivas lampas jauda [W]

t Vid€jais darba stundu skaits gada [h/gada]

Bazes linija

Visas esoS$as konvencionalas/neefektivas apgaismosSanas sistémas vidéjais enerdijas
patérins (ar ES regulu 244/2009 halogéna lampas un kvélspuldzes tiek pakapeniski
iznemtas no apgrozibas).

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)
Nomainito/pardoto lampu skaits (konkreta projekta specifiska vertiba)
EsoS$as lampas vidéja jauda (nokluséta vértiba)

Tirgu piedavatas efektivas lampas jauda (nokluséta vertiba)

Vidé&jais darba stundu skaits gada (nokluséta vértiba)
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Aprekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Energoefektivs apgaismojums édinasanas
UzNémMumos un viesnicas

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

3 gadi

Lampas videja jauda / Videjais darba stundu skaits gada:

Parametrs Vértiba Avots
Esosas lampas vid&ja jauda [W] 60 Apkopojums no istenotiem
projektiem un starptautiska
literatdra>2
Efektivas lampas vidéja jauda 15 Apkopojums no istenotiem
[W] projektiem un starptautiska
literatira®?
Vidéjais darba stundu skaits 2,920 Apkopojums no istenotiem
gada [h/gada] projektiem un starptautiska
literatdra>2
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IT.ITT.XXVI Energoefektivs ielu apgaismojums

Lai uzlabotu ielu apgaismojuma sistémas energoefektivitati, vecas neefektivas
tehnologijas tiek aizstatas ar efektivakam. Turklat, pasakums paredz, ka
energijas patérins ielu apgaismojumam tiks vél vairak samazinats, ievieSot
noteikumus par apgaismojuma intensitates samazinajumu naktis robezas no 50%
lidz 100%.

Augsup vérsta formula

TFES = ((Laey * Paer) = (Legs - Peyy - Frea)) "t

Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
Lref Energoneefektivas ielu apgaismojuma sistémas gaismas punktu skaits
Lesr Energoefektivas ielu apgaismojuma sistémas gaismas punktu
skaits
Pref Energoneefektivas sistémas viena gaismas punkta jauda [W]
Pesr Energoefektivas sistémas viena gaismas punkta jauda [W]
Fred Samazinajuma koeficients, ko ieglst papildu pasdkumu ievieSanas
rezultata:
Bez apgaismojuma intensitates samazinajuma nakti (0%
energijas ietauptjuma)
Dal€js apgaismojuma intensitates samazinajums nakti
(piem.50% energijas ietaupijuma, no 23.00 lidz 6.00)
Pilniga apgaismojuma izslégSana naktl (100% energijas
ietaupijuma)
t Vidé&jais darba stundu skaits gada [h/gada]

Bazes linija

Vidéja uzstadita apgaismojuma jauda attiecigaja izveélétaja gada

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Energoneefektivas ielu apgaismojuma sistémas gaismas punktu skaits (konkréta
projekta specifiska vértiba)

Energoneefektivas sistémas viena gaismas punkta jauda (nokluséta vértiba)

Energoefektivas ielu apgaismojuma sistémas gaismas punktu skaits (konkréta
projekta specifiska vértiba)

Energoefektivas sistémas viena gaismas punkta jauda (nokluséta vértiba)
Samazinajuma koeficients, ko sniedz papildus pasakumi (nokluséta vértiba)
Vidé&jais darba stundu skaits gada (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Energoefektivs ielu apgaismojums

15 gadi

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Viena gaismas punkta jauda / Samazinajuma koeficients / Videjais darba

stundu skaits gada:

Parametrs Veértiba Avots
Energoneefektivas sistémas 120 Apkopojums no istenotiem
viena gaismas punkta jauda projektiem un starptautiska
[W] literatara®?
Energoefektivas sistémas 30 Apkopojums no istenotiem
viena gaismas punkta jauda projektiem un starptautiska
[W] literatdra®?
Samazinajuma koeficients, 0.8 Apkopojums no istenotiem

ko sniedz papildus
pasakumi:

projektiem un starptautiska
literatdra3?

Bez apgaismojuma
samazinajuma nakti

konkréta projekta specifiska
vértiba

Ar apgaismojuma
samazinajumu nakti (X %)

konkréta projekta specifiska
vértiba

Pilniga apgaismojuma
izslégSana nakti (100%)

konkréta projekta specifiska
vértiba

Vidé&jais darba stundu skaits
gada [h/gada]

3200

Apkopojums no istenotiem
projektiem un starptautiska
literatara3?
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IT.III.XXVII Apgaismojums razoSanas €kas

Ar pasakumu Energoefektivs apgaismojums razosanas €kas saprot parasto
neefektivo apgaismes sistému aizstasanu ar jaunam efektivam apgaismojuma
sistémam.

Augsup vérsta formula

(Pref — Pejr # Froa) =t

TFES = 1000 =1

Definicija

TFES: Kopé&jais gala energijas ietaupijums [kWh/gada]

Pref Uzstadita apgaismojuma jauda pirms nomainas [W]

Pese Uzstadita apgaismojuma jauda péc nomainas [W]

Fred Samazinajuma koeficients, ko iegist papildu pasakumu ievieSanas
rezultata:

Daléja apgaismojuma samazinasana jeb dimmésana
Intervalu taimeris

Kustibu sensors

Automatiska pielagosanas dienas gaismai

t Vidé&jais darba stundu skaits gada [h/gada]

n Modernizeéto apgaismojuma sistému skaits

Bazes linija

Eso$as apgaismojuma sistémas jauda un ekspluatacijas stundas tiek salidzinatas ar
jaunas sistémas jaudu un ekspluatacijas stundam.

Vértibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Energoneefektivas sistémas viena gaismas punkta jauda (nokluséta vértiba)
Energoefektivas sistémas viena gaismas punkta jauda (nokluséta vértiba)
Samazinajuma koeficients, ko sniedz papildus pasakumi (nokluséta vértiba)
Vid€&jais darba stundu skaits gada (nokluséta vértiba)

Modernizéto apgaismojuma sistému skaits (konkréta projekta specifiska vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Apgaismojums razoSanas ékas

10 gadi

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Uzstadita apgaismojuma jauda / Samazinajuma

darba stundu skaits gada:

koeficients / Vidéjais

Parametrs Veértiba Avots
Uzstadita apgaismojuma 80 Apkopojums no Tstenotiem
jauda pirms nomainas [W] projektiem un starptautiska

literatdra>2
Uzstadita apgaismojuma 20 Apkopojums no istenotiem
jauda péc nomainas [W] projektiem un starptautiska

literatira®?
Samazinajuma koeficients, 0.8 Apkopojums no istenotiem

ko sniedz papildus
pasakumi:

projektiem un starptautiska
literatiira?

Daléja dimmésSana

konkréta projekta specifiska
vértiba

Intervalu taimeris

konkréta projekta specifiska
vértiba

Kustibu sensors

konkréta projekta specifiska
vértiba

Automatiska pielagosanas
dienas gaismai

konkréta projekta specifiska
vértiba

Vid€jais darba stundu skaits
gada [h/gada]

2,400

Apkopojums no istenotiem
projektiem un starptautiska
literatdra®?
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IT.1I1.1 Alternativas transportlidzek|u tehnologijas
(pasazieru automobili)

Aprékina metode attiecas uz alternativu degvielu izmantojosa automobila iegadi,
kas var notikt gan ar, gan bez veca, tradicionalo degvielu izmantojosa,
automobila nomainas.

Energiju var ietaupit, ja veco automobili aizstdj ar jaunu. Ja efektivaks
automobilis ir iegadats, bet vecais - paturéts, tad tas nozimé papildu energijas
patérinu. Tomér papildu energijas patérins ir mazaks, ja tiek pirkts alternativas
degvielas automobilis, nevis tradicionalais.

Augsup vérsta formula

TFES = n= (SFECq.; — sSFEFgs )+ %

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

N Nopirkto efektivo automobilu skaits

FECrer Tipiska pasazieru automobila Tipatnéjais energijas galapatérins
[KWh/100 km]

FECes Efektiva pasazieru automobila Tpatné&jais energijas galapatérins
[KWh/100 km]

Mil Gada vidéjais nobraukums [km/gada]

Bazes linija

Alternativu degvielu izmantojoSa automobila iegade, paturot veco, tradicionalo degvielu
izmantojoSo automobili: jauna, tradicionalo degvielu izmantojosa, automobila vid€jais
energijas galapatérins.

Veca tradicionala automobila nomaina pret alternativas degvielas automobili: esosa veca
pasazieru automobila vid€jais energijas galapatérins.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Nopirkto efektivo automobilu skaits (konkréta projekta specifiska vértiba)

Tipiska pasazieru automobila Tpatnéjais energijas galapatérins (vidéja vértiba, nokluséta
vértiba)

Efektiva pasazieru automobila Tpatné&jais energijas galapatérins (vidéja vértiba,
nokluséta vértiba)

Gada vidéjais nobraukums (nokluséta vertiba)
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Aprekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Alternativas transportlidzek|u tehnologijas 5 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Parametrs Veértiba Avots

Tradicionalo degvielu izmantojosa automobila vidéjais energijas patérins

Tipiska pasazieru 73.7 COPERT modelis Latvijai un
automobila energijas ODYSSEE datu baze*®
galapatérins (vidéja vértiba)
[kWh/100 km]

Elektromobila vidéjais energijas patérins

Tipiska pasazieru 22.0 Starptautiskie datu avoti*
automobila enerdijas
galapatérins (videja vértiba)
[kWh/100 km]

Efektiva pasazieru 15.5 Starptautiskie datu avoti*®
automobila energijas
galapatérins (videja vértiba)
[kWh/100 km]

Gada vidéjais nobraukums

Pasazieru automobila gada 14,500 COPERT modelis Latvijai un
vid&jais nobraukums CSDD*
Komercautomobila gada 28,000 COPERT modelis Latvijai un
vidé&jais nobraukums CSDD*

39 patijums “Tie$o un netie$o SEG emisiju aprékinasanu veikdana transporta sektora”, FEI, 2016.

40 http://www.indicators.odyssee-mure.eu/energy-efficiency-database.html
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II.III.II Ekobrauksana

EkobraukSanas apmaciba ir plasi izplatijusies pédéjo gadu laika un dazas valstis
ta jau ir kluvusi par autovaditaju braukSanas apmacibas obligato sastavdalu.
Sodien ekobrauk$anas apmacibas tiek organizétas ne vien privatpersonam, bet
ari profesionaliem autovaditajiem.

Lai patieSam mainttu brauksSanas stilu un taupitu degvielu ilgtermina, nepietiek
tikai ar to, ka autovaditaji vienkarsi seko daziem rakstiskiem padomiem, bet ir
nepiecieSams ari apmeklét ekobrauksanas praktisko apmacibu, ko vada kvalificéts
brauk$anas instruktors. Sadam apmacibam ir jasastav no teorétiskas dalas, ka ari
praktiskas auto vadiSanas dalas uz koplietoSanas celiem. Tadéjadi, biatu jaatzist
tikai tada apmaciba, kas ietver praktisko dalu un to vada sertificets
instruktors. Lai kl|utu par sertificétu instruktoru, instruktoram ir japiedalas
sertificéSanas seminara.

Kriteriji degvielas taupiSanas apmacibu atziSanai

Austrija par pamatu degvielas taupiSanas apmacibas atziSanai tiek izmantoti
Federativas Vides ministrijas (BMLFUW*!) izdoto macibu rokasgramatu kritériji
vieglo automobilu, kravas automobilu un traktoru vadisanai.

Tabula 3: Kritériji degvielas taupiSanas apmacibu atziSanai

Maksimalais
- - . Apmacibas dalibnieku skaits Apmacibas
Apmacibas veids . . . =
ilgums uz vienu praktiska dala
instruktoru
Pasazieru automobilu 8 macibu 6 4 macibu
vaditaju grupas apmaciba nodarbibas nodarbibas
Pasazieru automobilu 1 madibu
vaditaju  ekobrauksanas - 1 1 macibu nodarbiba
- nodarbiba
nodarbibas
Komerctransporta 8 macibu 4 2 macibu
vaditaju grupas apmaciba nodarbibas nodarbibas
Komerctransporta = - - -
. . 2 macibu 2 macibu
vaditaju  ekobrauksanas _ 1 .
N nodarbibas nodarbibas
nodarbibas

Vienas macibu nodarbibas ilgums ir 50 minates.

Lai aprékinatu energijas ietaupijumu, ko sniedz privatpersonu un profesionalu
ekobrauksanas apmacibas, var izmantot sadu formulu.

41 BMLFUW (2011): Spritsparen - Modern Driving, Pkw Trainerhandbuch, Wien./ BMLFUW (2011):
Spritsparen — Modern Driving, NFZ Trainerhandbuch, Wien.
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Augsup vérsta formula

Majsaimniecibam piederoso privato automobilu ekobrauksanas apmacibas

TFES = PO
nTpo

* Nyshiciesd * FECqpan * 5200

Uznémumiem piederoSo komercautomobilu ekobrauksanas apmacibas
3

_ Ngp,j
TFES = * Nyghiclesi * FECqpe: *Sas,
i1 TP
i=1

Definicija

TFES Kopéjais gala energijas ietaupijums, ko sniedz viens uznémums vai
vairakas majsaimniecibas [kWh/gada]

i Autotransporta kategorija
0 = privatie automonbili,
1 = vieglie komercauto,
2 = kravas komercauto (hdz 3,5 t),
3 = autobusi un smagie kravas automobili (virs 3,5 t)

Ngp; Ekobrauksanas apmacibas dalibnieku skaits, kuri vada noteiktas
kategorijas autotransportu

nrTp; Kopé€jais personu skaits, kuras vada noteiktas kategorijas
autotransportu (apmacitas + neapmacitas)

Myehicles Noteiktas kategorijas autotransporta vienibu skaits uznémuma vai
privato majsaimniecibu skaits, kuras ir autovaditaji

FECave,i Noteiktas autotransporta kategorijas automobila gada vid€jais
energijas galapatérins [kWh/gada] pirms apmacibas

See,i Noteiktas autotransporta kategorijas energijas galapatérina

ietauprjuma faktors [%]

Bazes linija

Viena uzpnémuma visu autotransporta vienibu kopé&jais energijas galapatérins vai
vairakas privatas majsaimniecibas, kuru parstavji piedalas ekobraukSanas apmacibas,
pirms apmacibas.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Ekobrauksanas apmacibas dalibnieku skaits, kuri vada noteiktas kategorijas
autotransportu (konkreta projekta specifiska vértiba)

Kopé€&jais personu skaits, kuras vada noteiktas kategorijas autotransportu (apmacitas +
neapmacitas) (konkréta projekta specifiska vértiba)

Noteiktas kategorijas autotransporta vienibu skaits uzpnémuma vai privato
majsaimniecibu skaits, kuras ir autovaditaji (konkréta projekta specifiska vertiba)
Noteiktas autotransporta kategorijas energijas galapatérina ietaupijuma faktors
(nokluséta veértiba)

Noteiktas autotransporta kategorijas automobila (vieglais automobilis, kravas
automobilis) enerdijas galapatérins gada pirms apmacibas (nokluséta vértiba)
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Apréekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Ekobrauksana

2 gadi

Avots: "Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Parametrs Vertiba Avots

Noteiktas autotransporta kategorijas automobila vidéjais energijas galapatérins gada

[kWh/gada]:

privatie automobili, 10,900 COPERT modelis Latvijai un
ODYSSEE datu baze*

vieglie komercauto, 24,000 COPERT modelis Latvijai un
ODYSSEE datu baze*®

kravas komercauto (lidz 3.5 t), 27,050 COPERT modelis Latvijai un
ODYSSEE datu baze*

autobusi un smagie kravas 106,675 COPERT modelis Latvijai un

automobili (virs 3.5 t)

ODYSSEE datu baze*®

Noteiktas autotransporta kategorijas automobilu kopé&jais

(vieglais automobilis, kravas

automobilis) pirms apmacibas

energijas galapatérins gada

privatie automobili, 17,396 TJ COPERT modelis Latvijai un
ODYSSEE datu baze*

vieglie komercauto, 5,798 TJ COPERT modelis Latvijai un
ODYSSEE datu baze*®

kravas komercauto (lidz 3.5 t), 4,593 TJ COPERT modelis Latvijai un
ODYSSEE datu baze*®

autobusi un smagie kravas 12,762 TJ COPERT modelis Latvijai un

automobili (virs 3.5 t) ODYSSEE datu baze*

Gada vidéjais nobraukums [km/gada]

privatie automobili, 14,500 CSDD un ODYSSEE datu
baze*®

vieglie komercauto, 28,000 CSDD un ODYSSEE datu
baze*

kravas komercauto (lidz 3.5 t), 33,000 CSDD un ODYSSEE datu
baze*

autobusi un smagie kravas 48,000 CSDD un ODYSSEE datu

automobili (virs 3.5 t) baze*®
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Ar ekobrauksanas apmacibu saistits ietaupijuma koeficients:

Aaiinn,
(Y 5
(N v,

Privatais
autovaditajs

Profesionalais
autovaditajs

See Ietaupljums péc ekobraukSanas grupas apmacibas

0, o,
pasazieru automobilu vaditdjiem (8 nodarbibas)*! 10 % 10 %

See Ietaupljums péc ekobrauksanas individualas apmacibas 5 o 5 o
pasaZieru automobilu vaditdjiem (1 nodarbiba)*! ° °
See Ietaupljums péc ekobraukSsanas grupas apmacibas _ 6.5 %

komerctransporta vaditajiem*
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II.III.III Efektivitates uzlaboSana, izmantojot jaunas
smeérvielas un efektivas riepas

Pielietojot aprékina metodi, izSkir pasazieru automobilus un komercautomobilus.
Pasazieru automobili ir transportlidzekli ar vismaz Cetriem riteniem, ko izmanto
pasazieru parvadasanai, un kuros nav vairak ka astonas sédvietas un vaditaja
sédeklis. Komercautomobilu grupa ietver vieglos kravas automobilus, smagos
kravas automobilus un autobusus.*?

Si pasakuma ietvaros transportlidzeklos var izmantot degvielu taupo$u motorelju
un tos var aprikot ar efektivam riepam. SekojoSas smérvielas un riepas tiek
uzskatitas par degvielu taupodam:*

smérvielas: 5W-30 vai OW-30*

riepas: ekomarkéjums “blue angel” RAL-UZ 89*

Sniegta formula ir japielieto atseviski dazadu veidu pasazieru automobiliem
(pieméram, mini, kompakts, furgons). To nedrikst izmantot visu tipu
transportlidzekliem kopa, jo tas novedis pie enerdijas ietaupijumu rupja
parvértéjuma.

2 http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES WP42 Method 14 Vehicle EE 080226.pdf

* http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES WP42 Method 14 Vehicle EE 080226.pdf

* http://ec.europa.eu/environment/gpp/pdf/tbr/transport_tbr.pdf, p. 15

* http://www.eceee.org/policy-areas/EEES/public_sector/GermanyAppendixPROST.pdf
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Augsup veérsta formula

TFES = ESygq s n;

Engff . . Mil
ESE{_Q‘IJ. = EnHE'f* 1— nREf*E"Eub*Etr}-r *m
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
n; Transportlidzek|u skaits, kuri izmanto degvielu tauposu motorellu
un/vai ir aprikoti ar efektivam riepam
i Transportlidzek|a veids
ESuga Kopé&jais (efektivas riepas plus degvielu tauposSas motorellas)
gala energijas ietaupijums uz 1 transportlidzekli [ kWh/gada]
Enger Vidé&jais Tpatné&jais tipiska transportlidzekla degvielas patérins
[kWh/100 km]
En Vidé&jais Tpatnéjais efektiva transportlidzekla degvielas patérins
Eff [kWh/100 km]
Dzingja efektivitati paaugstinoSo smérvielu efektivitates faktora
EVIub ST .
vértiba[0;1]
EV Degvielu tauposu riepu degvielas patérina efektivitates faktora
tyr vértiba [0;1]
Mil Gada vidéjais nobraukums [km/gada]

Bazes linija

Pasazieru automobili: Tiek izmantoti ES emisiju mérki, lai noteiktu slieksni starp
efektiviem un neefektiviem transportlidzekliem (Enges)*.

Komerctransports: Komerctransporta grupa ietver vieglos kravas automobilus,
smagos kravas automobilus un autobusus. Par bazes Iiniju japienem konkréta
uznémuma vai valsti kopuma esos$a autoparka vidéjais energijas patérins.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)

Transportlidzek|u skaits, kuri izmanto degvielu tauposu motorellu un/vai ir aprikoti ar
efektivam riepam (konkréta projekta specifiska vértiba)

Vidé&jais Tpatnéjais tipiska transportlidzekla degvielas patérins (nokluséta vértiba)
Vid€jais Tpatné&jais efektiva transportlidzekla degvielas patérins (nokluséta vértiba)

Dzingéja efektivitati paaugstinoSo smérvielu efektivitates faktora vértiba (nokluséta
vértiba)

Degvielu taupoSu riepu degvielas patérina efektivitates faktora vértiba (nokluséta
vértiba)

Gada vidéjais nobraukums (nokluséta vértiba)

** ES emisiju mérki transporta sektora ir sniegti vietné
http://ec.europa.eu/clima/policies/transport/vehicles/cars/index _en.htm
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Aprekinato vertibu noteiksSana
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Zemas rites pretestibas riepas vieglajiem automobiliem

Zemas rites pretestibas riepas smagajiem automobiliem
Avots: "Recommendations on Measurement and Verification Methods in the Framework of Directive

2006/32/EC on Energy End-Use Efficiency and Energy Services”

3 gadi
2 gadi

Parametrs Vertiba Avots
Vidé&jais ipatné&jais tipiska
transportlidzekla degvielas patérins COPERT modelis Latvijai, ODYSSEE
Pasazieru automasina 7.8 1/100km datu baze*
kravas komerctransports (lidz 3.5 t) 9.2 1/100km
autobusi un smagie kravas 23.0 1/100km
automobili (virs 3.5 t)
Vidé&jais ipatné&jais efektiva
transportlidzekla degvielas patérins ODYSSEE datu b3ze?*°
Pasazieru automasina 6.0 1/100km
kravas komerctransports (lidz 3.5 t) 8.0 1/100km
autobusi un smagie kravas 21.0 1/100km

automobili (virs 3.5 t)

Dzinéja efektivitati paaugstinoso smérvielu efektivitates faktora vértiba

privatie automobili/ vieglais 0.973 Starptautiska literatara®’
komerctransports

kravas komerctransports (lidz 3.5 0.973 Starptautiska literatiira®’
t)

autobusi un smagie kravas 0.973 Starptautiska literatara®’

automobili (virs 3.5 t)

7 http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES WP42 Method 14 Vehicle EE_080226.pdf
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Degvielu tauposu riepu degvielas patérina efektivitates faktora vértiba

privatie  automobili/  vieglais 0.971 Starptautiska literatira®’
komerctransports

grgvss komerctransports  (lidz 0.971 Starptautiska literattra®’
autobusi un smagie kravas 0.95 Starptautiska literattra®’
automobili (virs 3.5 t)

Gada videjais nobraukums [km/gada]

privatie automobili 14,500 CSDD un ODYSSEE datu baze*°
vieglais komerctransports 28,000 CSDD un ODYSSEE datu baze*
;rgvtz;s komerctransports  (lidz 33,000 CSDD un ODYSSEE datu baze*
autobusi un smagie kravas 48,000 CSDD un ODYSSEE datu baze*°

automobili (virs 3.5 t)
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II.ITI.IV Veca gazes vai naftas produktu apkures katla

nomaina pret efektivu gazes vai naftas produktu
apkures katlu

So formulu var izmantot energijas ietaupjumu aprékinam vienas un
vairakgimenu, ka ari daudzdzivoklu majam, kur esoSie naftas produktu vai gazes
apkures un karsta tGdens katli tiek aizstati ar efektiviem naftas produktu vai gazes
katliem. Formulu var piemérot ari pakalpojumu sektora €kam, ja ir pieejamas
energijas ietaupljumu aprékinasanai nepiecieSamas noklusétas vértibas.

Augsup vérsta formula

TFES =n+=As= (SHD + HWD) = (1/n,Ref — 1/nEFFf )

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

n Nomainito apkures katlu skaits

A Ekas kopéja kondicionéta platiba [m?]

SHD Ipatné&jais energijas patérins telpu apkurei [kWh/m?/gada]

HWD Ipatnéjais enerdijas patérin$ sadzives karstd Gdens sagatavo$anai
[kWh/m?/gada]

T Ref EsoSas apkures sistémas lietderibas koeficients

L Jaunas apkures sistémas lietderibas koeficients

Bazes linija

Katla nomaina ta ekspluatacijas termina beigas: vid€jais tirgu pieejamais naftas vai
gazes katls, kurs razo siltumu un karsto Gdeni.

Katla nomaina pirms ta ekspluatacijas termina beigam: esosSo naftas un gazes katlu
vid€jais efektivitates koeficients.

Energijas patérina vértibas telpu apkurei var korigéet ar attiecigo apkures gradu dienu
skaitu.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vértiba)

Nomainito apkures katlu skaits (konkréta projekta specifiska vértiba)

Ekas kopéja kondicionéta platiba (konkréta projekta specifiska vértiba)

Ipatnéjais energijas patérin$ telpu apkurei (nokluséta vértiba)

Ipatnéjais enerdijas patérin$ sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Esosas apkures sistémas lietderibas koeficients (nokluséta vértiba)

Jaunas apkures sistémas lietderibas koeficients (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Veca gazes vai naftas produktu apkures

katla nomaina pret efektivu 15 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Kondicionéta platiba / Ipatné&jais siltumenergijas patérins / Energijas
patérins karsta udens sagatavosanai /Apkures sistémas izmantosanas
efektivitate:

Ekas veids A

Daudzdzivoklu
dzivojama éka

Ekas veids B
Viengimenes €ka

Ekas veids B
Publiska eka

Ekas kopé&ja
kondicionéta platiba
[m?]

konkréta projekta
specifiska vértiba

konkréta projekta
specifiska veértiba

konkréta projekta
specifiska veértiba

SHD 150 150 124
[kWh/m?gadal®?

HWD 60 30 70
[kWh/m?gadal*?

et 32 0.8 (80%) 0.8 (80%) 0.8 (80%)
e 0.9 (90%) 0.9 (90%) 0.9 (90%)

Apkures gradu dienu skaits: ja nepiecieSams, Tpatnéja enerdijas patérina
vértibas telpu apkurei var korigét atbilstosSi attiecigajam apkures gradu dienu

skaitam.
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II.ITI.V  Veca apkures katla nomaina pret efektivu

biomasas katlu

Si formula ir paredzéta enerdijas ietaupjumu aprékinam, kur$ rodas, vecos
neefektivos apkures un karsta udens katlus (naftas produkti, gaze vai biomasa)

aizstajot ar efektiviem biomasas katliem. To var izmantot vienas vai
vairakgimenu, ka ari lielam daudzdzivok|u majam.

Augsup vérsta formula

1 1
TFES =n+As (SHD 4+ HWD) + ( - )

Nref THEfF
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
n Nomainito apkures katlu skaits
A Ekas kopé&ja kondicionéta platiba [m?]
SHD Ipatnéjais energijas patérins telpu apkurei [kWh/m?/gada]
HWD Ipatné&jais enerdijas patérin$ sadzives karsta Gdens sagatavosanai
[kWh/m?/gada]
Mref EsosSas apkures sistémas lietderibas koeficients
Neff Jaunas apkures sistémas lietderibas koeficients

Bazes linija

Katla nomaina ta ekspluatacijas termina beigas: vidé&jais tirgl pieejamais naftas,
gazes vai biomasas katls, kurs razo siltumu un karsto tdeni.

Katla nomaina pirms ta ekspluatacijas termina beigam: esoSo naftas, gazes un
biomasas katlu vid€jais efektivitates koeficients

Energijas patérina vértibas telpu apkurei var korigét ar attiecigo apkures gradu dienu
skaitu.

Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vertiba)

Nomainito apkures katlu skaits (konkréta projekta specifiska vértiba)

Ekas kopé&ja kondicionéta platiba (konkréta projekta specifiska vértiba)

Ipatnéjais energijas patérin$ telpu apkurei (nokluséta vértiba)

Ipatnéjais energijas patérin$ sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
Tipiskas apkures sistémas lietderibas koeficients (nokluseta vértiba)

Jaunas apkures sistémas lietderibas koeficients (nokluséta vértiba)
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Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Veca gazes, naftas produktu vai biomasas apkures katla nomaina

pret efektivu biomasas katlu 15 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Kondicionéta platiba / Ipatné&jais siltumenergijas patérins / Energijas
patérins karsta ddens sagatavosanai /Apkures sistémas izmantosanas
efektivitate:

Ekas veids C
Publiska eka

Ekas veids A Ekas veids B

Daudzdzivok]u
dzivojama eka

Viengimenes éka

Ekas kopéja
kondicionéta platiba
[m?]

konkréta projekta
specifiska vértiba

konkréta projekta
specifiska vértiba

konkréta projekta
specifiska vértiba

SHD [kWh/m?gada]®? 150 150 124
HWD [kWh/m?gada]>? 60 30 70
et 0.8 (80%) 0.8 (80%) 0.8 (80%)
N2 0.9 (90%) 0.9 (90%) 0.9 (90%)

Apkures gradu dienu skaits: ja nepiecieSams, Ipatnéja enerdijas patérina
vértibas telpu apkurei var korigét atbilstosi attiecigajam apkures gradu dienu
skaitam.
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II.ITI.VI Biomasas apkures katli uzstaditi papildus

vecajiem esoSajiem katliem ka papildu energijas
avots

Pasakums ietver parasta fosila kurinama katla nomainu ar biomasas apkures
katlu. Biomasas katli var veidot:

Vienigo apkures sistému €ka (aprékina metode aplikota ieprieks), vai
Papildu apkures sistemu €ka.

Esosais fosila kurinama katls tiek papildinats ar biomasas katlu. Siltuma patérins
gada (Q) tiek dalits divas dalas, atbilstosi sarazota siltuma daudzuma proporcijai.
Parasti biomasas katls nodrosSina bazes slodzi; savukart fosilda kurinama katls -
maksimuma (pika) slodzi/rezervi, pieméram, Qpgiomasas kats = 90% no kopé€ja
lietderiga siltumenergijas patérina un Qposimis kais = 10% no kopé&ja lietderiga
siltumenergijas patérina.

Augsupveérsta formula

Esosais fosila kurinama apkures katls papildinats ar energoefektivu biomasas
katlu:

TFES =n+*A=* (1 * (SHD + HWD) - <QF055il * (SHD + HWD) + QBiomass * (SHD + HWD)))

NRef NRef Nefr
vai:
(SHD + HWD) (SHD + HWD)
TFES = n * A * Qpijomass * -
NRef Nefy

Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
n Uzstadito biomasas apkures katlu skaits
A Ekas kopéja kondicionéta platiba [m?]
SHD Ipatné&jais energijas patérins telpu apkurei [kWh/m?/gada]
HWD Ipatnéjais enerdijas patérind sadzives karstd Gdens sagatavo$anai

[kWh/m?/gada]
Naef EsoSas apkures sistémas lietderibas koeficients (fosila kurinama

katls)
Neff Jaunas apkures sistémas lietderibas koeficients (biomasas katls)

Bazes linija

Apkures sistému, aizvietotu ar biomasas katlu, vid&jais efektivitates koeficients:
tirgu pieejamais vidé€jais mazefektivais biomasas katls,

Energijas patérina vértibas telpu apkurei var korigét ar attiecigo apkures gradu dienu
skaitu.
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Vertibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta veértiba)

Uzstadito biomasas apkures katlu skaits (konkréta projekta specifiska vértiba)

Ekas kopéja kondicionéta platiba (konkréta projekta specifiska vértiba)

Ipatnéjais energijas patérins telpu apkurei (nokluséta vértiba)

Ipatnéjais energijas patériné sadzives karsta Gdens sagatavo$anai (nokluséta vértiba)
EsoS$as apkures sistéemas lietderibas koeficients (nokluséta vértiba)

Jaunas apkures sistémas lietderibas koeficients (nokluséta vertiba)

Siltumenergijas patérina procentuala veértiba, ko nodrosSina fosila kurinama Kkatls
(konkréta projekta specifiska vértiba)

Siltumenergijas patérina procentuala vértiba, ko nodrosSina biomasas katls (konkréta
projekta specifiska vértiba)

Apréekinato vertibu noteiksana
Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir

nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskais dzives ilgums:

Biomasas katls, ko papildina vecais fosila kurinama katls 15 gadi

Avots: “Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”
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Kondicionéta platiba / Ipatné&jais siltumenergijas patérin / Energijas
patérins karsta udens sagatavosanai /Apkures sistémas izmantosanas

efektivitate:
Ekas veids A Ekas veids B Ekas veids C
Daudzdzivoklu Viengimenes €ka Publiska eka
dzivojama eka
Ekas kopé€ja konkréta projekta konkréta projekta konkréta projekta
kondicionéta specifiska vértiba specifiska vértiba specifiska vértiba
platiba [m?]
SHD 150 150 124
[kWh/m?gada]®*
HWD 60 30 70
[kWh/m?gada]®?
NRef > 0.80 (80%) 0.80 (80%) 0.80 (80%)
Ner> 0.90 (90%) 0.90 (90%) 0.90 (90%)

Siltumenergijas
patérina
procentuala
vértiba, ko
nodrosina fosila
kurinama katls

Konkréta projekta
specifiska vértiba:
Aprekina ka
attiecibu starp
konkréta kurinama
veida sarazoto
siltumenergiju un
kopéjo sarazoto
siltumenergiju
objekta

Konkréta projekta
specifiska vértiba:
Aprekina ka
attiecibu starp
konkréta kurinama
veida sarazoto
siltumenergiju un
kopé€jo sarazoto
siltumenergiju
objekta

Konkréta projekta
specifiska veértiba
Aprekina ka
attiecibu starp
konkréta kurinama
veida sarazoto
siltumenergiju un
kopé€jo sarazoto
siltumenergiju
objekta

Siltumenergijas
patérina
procentuala
vértiba, ko
nodrosina
biomasas katls

Konkréta projekta
specifiska veértiba
Aprékina ka
attiecibu starp
konkréta kurinama
veida sarazoto
siltumenergiju un
kopé&jo sarazoto
siltumenergiju
objekta

Konkréta projekta
specifiska vertiba
Aprékina ka
attiecibu starp
konkréta kurinama
veida sarazoto
siltumenergiju un
kopé&jo sarazoto
siltumenergiju
objekta

Konkréta projekta
specifiska vertiba
Aprékina ka
attiecibu starp
konkréta kurinama
veida sarazoto
siltumenergiju un
kopé&jo sarazoto
siltumenergiju
objekta

Apkures gradu dienu skaits: ja nepiecieSams, Ipatnéja enerdijas patérina
vértibas telpu apkurei var korigét atbilstosi apkures gradu dienu skaitam.
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II.III.VII Saules energijas izmantoSana telpu apkurei

Pasakums attiecas uz saules kolektoru uzstadiSanu karstd Gdens un papildus
apkures vajadzibam esoSajas un jaunblivétajas €kas. Saules kolektoru sarazotais
siltums samazina to siltuma daudzumu, kas bdtu jasarazo esosSajai apkures
sistemai.

Aprékina metode attiecas uz plakanajiem saules kolektoriem un vakuuma saules
kolektoriem, kas atskiras ar sarazota siltuma daudzumu.

Augsup vérsta formula

1
TFES = A% Qape. .. *
YR ey
Definicija
TFES Kopé&jais gala energijas ietaupijums [kWh/gada]
A Uzstadita kolektora virsmas laukums [m?]
Qave_yield Vidéjais gada sarazotais siltuma daudzums (siltuma razigums) uz
1m? uzstadita kolektora virsmas laukuma [kWh/m?/gada]
Aref EsosSas apkures sistémas lietderibas koeficients

Bazes linija

EsoS$a apkures sistéma, kura izmanto naftas produktus, gazi, biomasu utt.

Vertibas:
Pasakuma tehniskais dzives ilgums gados (nhokluséta veértiba)
Uzstadita kolektora virsmas laukums (konkreta projekta specifiska vertiba)

Vidéjais gada sarazotais siltuma daudzums (siltuma raZigums) uz 1m? uzstadita
kolektora virsmas laukuma [kWh/m?/gada] (nokluséta vértiba)

EsoSas apkures sistémas lietderibas koeficients (nokluséta vértiba)
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Aprekinato vertibu noteiksSana

Pasakuma tehniskais dzives ilgums:

Saules kolektori telpu papildus apkurei 20 gadi

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Uzstadita kolektora virsmas laukums / Vidéjais siltuma razigums gada/
Apkures sistemas efektivitates koeficients:

Telpu apkure ar saules kolektoru
palidzibu
Uzstadita kolektora virsmas laukums [m?] Uzrada projekta istenotajs
Vidéjais gada sarazotais siltuma daudzums 500
(siltuma razigums) uz 1m? uzstadita
kolektora virsmas laukuma [kWh/m?/gada]*?
Mrer > 0.8 (80%)
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Ietaupljumu aprékins ir balstits uz siltuma novadiSanu no aizplistosa gaisa
aukstaja iepllstosaja gaisa. Ietaupljumi tiek noteikti atkariba no ékas, kura
darbojas ventilacijas sistéma, tilpuma, izmantojot gaisa apmainas atruma
standartvértibas un atkariba no apkures sistémas darba ilguma apkures sezona,
aizpllGstosa un iepllstosa gaisa temperatiiru starpibas, siltuma regeneracijas
koeficienta un gaisa blivuma.

II.III.VIII Siltuma atgiSanas sistémas ékas

Energijas ietaupijumu, kas rodas, uzstddot ventilacijas sistému ar siltuma
atglsanu, aprékina atbilstoSi sekojosai formulai:

Augsup veérsta formula

TFES= AshsfstscepsdATensn

Definicija

TFES Kopé&jais gala energijas ietaupijums [kWh/gada]

A Ekas kopé&ja kondicionéta platiba [m?]

h Ventiléjamas telpas augstums (no gridas lidz griestiem) [m]

B Gaisa apmainas atrums [h™]

¢ Ventilacijas sistémas darba ilgums gada [h/gada]

c Gaisa Ipatnéja siltumietilpiba [kWh/kg K]

p Gaisa blivums [kg/m?]

AT IekStelpu un ara gaisa temperatlru starpiba (vidéja veértiba)
apkures sezonas laika (°C)

n Siltuma atgasanas koeficients

n Uzstadito ventilacijas iekartu skaits

Bazes linija

Eka ar konvencionalo apkures sistému.

Vértibas:

Pasakuma tehniskais dzives ilgums gados (nokluséta vertiba)

Ekas kop€ja kondicionéta platiba (konkréta projekta specifiska vértiba)
Ventiléjamas telpas augstums (nokluséta vértiba)

Gaisa apmainas atrums (nokluséta vértiba)

Ventilacijas sistémas darba ilgums gada (nokluséta vértiba)

Gaisa ipatné&ja siltumietilpiba (nokluséta vértiba)

Gaisa blivums (nokluséta vértiba)

Iekstelpu un ara gaisa temperatiru starpiba (vidéja vértiba) apkures sezonas laika
(nokluséeta vértiba)

Siltuma atgasanas koeficients (nokluséta vértiba)
Uzstadito ventilacijas iekartu skaits (konkreta projekta specifiska vertiba)
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Aprekinato vertibu noteiksSana

Lai izmantotu ieteikto aprékina metodi un aprékinatu energijas ietaupijumu, ir
nepiecieSamas Sadas noklusétas vai konkréta projekta specifiskas vértibas:

Pasakuma tehniskas dzives ilgums:

Siltuma atgisana ékas 20 gadi

Avots: "“Recommendations on Measurement and Verification Methods in the Framework of Directive
2006/32/EC on Energy End-Use Efficiency and Energy Services”

Parametrs Veértiba Avots

Ekas kopéja kondicionéta platiba | konkrétd projekta | Uzrada projekta istenotajs

[m?] specifiska vértiba

Ventil&jamas telpas augstums (no 3 Apkopojums no

gridas Iidz griestiem) [m] istenotiem projektiem un
starptautiska literatra®?

Gaisa apmainas atrums [h™] 0.7 Apkopojums no
Istenotiem projektiem un
starptautiska literattra®?

Ventilacijas sist€émas darba ilgums 1,200 Apkopojums no

gada [h/gada] istenotiem projektiem un
starptautiska literattra3?

Iekstelpu un ara gaisa 18 Apkopojums no

temperatlru starpiba (vidé€ja istenotiem projektiem un

vértiba) apkures sezonas laika starptautiska literatara’?

(°C)

Siltuma atgtsanas koeficients 0.7 Apkopojums no
Istenotiem projektiem un
starptautiska literatiira®?
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