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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.

Lithuanian Energy Institute decided to use only project specific values for the
calculation of energy savings.

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

1 Country specific document with case by case calculation values
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II Lithuania (Lithuanian Energy
Institute)

Various energy efficiency measures are being implemented in Lithuania. Those
measures cover households, services, industry, energy and transport sector as
well as horizontal measures to enhance energy efficiency. Detailed information
about these measures is presented in the Lithuanian Energy Efficiency Action Plan
2014.

For the calculation of energy savings, the Calculation Rules agreed on in April
2009 in Lithuania were adapted according to the results of multEE’s “Report on
General Formulae of Bottom-Up Methods”. Those new calculation rules will be
used for calculating national energy savings and drawing up energy efficiency
action plans in accordance with the requirements of Article 14 of Directive
2006/32/EC.

This document comprises bottom-up calculation formulae for the selected

measures in Lithuania. In order to increase the accuracy of energy saving
calculation, Lithuanian authorities decided to use project specific values only.

2 http://multee.eu/content/report-general-formulae-bottom-methods
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IT.II1.1 Thermally improved building envelope of
refurbished residential buildings

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

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

Bottom-up formula

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

Option 2:
TFES = A (SHDRef+HWD _ SHDEff+HWD)
NREf NEff

Definition

TFES: Total Final Energy Savings [kWh/a]

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

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

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

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

EERes Expenditure Factor of the heating system in the reference building

EFes Expenditure Factor of the heating system in the efficient building

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

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

Baseline

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

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

Lifetime of the measure in years (project specific)

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

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

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

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

4 Country specific document with case by case calculation values
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II.II.1I Thermally improved building envelope of existing
non-residential buildings

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

Bottom-up formula

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

Option 2:
TFES = A (SHDRef+HWD _ SHDEff+HWD)
NREf NEff

Definition

TFES: Total Final Energy Savings [kWh/a]

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

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

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

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

EFRrer Expenditure Factor of the heating system in the reference building

EFes Expenditure Factor of the heating system in the efficient building

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

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

Baseline

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

5 Country specific document with case by case calculation values



Values:

Lifetime of the measure in years (project specific)

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

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

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

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

II.II.IIT 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.

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

Wall insulation:

Option 1:
TFESyau = (URef_wall - UEff_Wall) *Ax HDD * f * EFRef
Option 2:
TFESyau = (URef_wall - UEff_Wall) *Ax HDD = f *
IlRef
Window replacement:
Option 1:
TFESyindaows = (URef_window - UEff,window) * A HDD * f * EFRef
Option 2:
TFESyindaows = (URef window UEff window) * A HDD * f *
- B rlRef
Roof insulation:
Option 1:
TFESy oo = (URef_roof - UEff_roof) * Ax HDD * f % EFger
Option 2:
TFESyindows = (Urewindow = UEFf winaow) * A * HDD * f *
- r|Ref
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]
URefﬁroof
Uett wall U-value of the efficient building element: overall heat transfer
Uttt windows coefficient [W/m?K]
UEff_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]
EFRer Expenditure Factor of the heating system in the reference building
NRef Annual use efficiency of the heating system in the reference
building
Baseline

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.

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

Lifetime of the measure in years (default or project specific)

U-value of the reference building element (default or project specific)
U-value of the efficient building element (default or project specific)
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 or project
specific)

Annual use efficiency of the heating system in the reference building (default or
project specific)

8 Country specific document with case by case calculation values
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II.II.IV  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.

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

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

Definition

TFES Total Final Energy Savings [kWh/a]

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

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

Prefore Pyegore Industrial production volume in units of production before

Poafrer 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)

10 Country specific document with case by case calculation values
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II.I1.V Thermal insulation of pipes in the heating system

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

Bottom-up formula

(Qinit - Qnew) *L*xHD %24 % c

TFES = 1000

Definition

TFES: Total Final Energy Savings [kWh/a]

Qinit Initial pipe heat loss [W/m]

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

L Length of insulated pipes [m]

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

HD Heating Days

Baseline

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

Values:

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

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

Heating Days (project specific)

11 Country specific document with case by case calculation values
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IT1.II.VI 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 (project specific)

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

Annual use efficiency of heat generation (project specific)
Annual use efficiency of heat distribution (project specific)
Annual use efficiency of initial heat emission (project specific)

Annual use efficiency of new heat emission (project specific)

12 Country specific document with case by case calculation values
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II.II.VII 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  Meff
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 project specific)

Electrical power of the installed motor drive (project specific)
Average yearly operating hours (default or project specific)
Average load factor (project specific)

Efficiency of the replaced motor drive (project specific)
Efficiency of the new motor drive (project specific)

Number of identical electric motors replaced (project specific)

13 Country specific document with case by case calculation values
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II.II.VIII 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

P P,
TFES = ( Ref *fRef _ eef *fEef) - N

NRref Nefr
Definition
TFES Total Final Energy Savings [kWh/a]
Pref Mechanical power of the existing motor [kW]
Pese Mechanical power of the resized motor [kW]
t Average yearly operating hours [h/a]
fref Average load factor of existing motor [%]
feer Average load factor of resized motor [%]
Nref Efficiency of the standard motor [%]
Nef 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 (project specific)

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

Average load factor of existing motor (project specific)

Average load factor of the resized motor (project specific)
Efficiency of the standard motor (project specific)

Efficiency of the energy efficient, resized motor (project specific)

Number of equal rotational electrical motors replaced by equal energy efficient, resized
motors (project specific)

14 Country specific document with case by case calculation values
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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.

II.II.IX Variable Speed Drives

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]

fysp 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 (project specific)

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

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

Number of VSDs installed (project specific)

15 Country specific document with case by case calculation values
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IT.I1.X Energy efficient lighting in residential buildings

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

Bottom-up formula

n* (PStock_Ave‘rage - PBest_Market_Promoted) *t

TFES = 1000

Definition

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

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 (project specific)

Number of lamps replaced/sold (project specific)

Power average of the existing lamp (project specific)

Power of the market promoted efficient lamp (project specific)
Average yearly operating hours (project specific)

16 Country specific document with case by case calculation values
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II.II.XI  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* red)*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 (project specific)

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

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

Average yearly operating hours (project specific)

17 Country specific document with case by case calculation values
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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.

II.II.XII Energy efficient street lighting

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
Lesr 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 (project specific)

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

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

Reduction factor for additional measures (project specific)

Average yearly operating hours (project specific)

18 Country specific document with case by case calculation values
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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.

II.II.XIII Lighting in industrial buildings

Bottom-up formula

(PRef _PEff * 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 (project specific)

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

Average yearly operating hours (project specific)

Number of lighting systems modernized (project specific)

19 Country specific document with case by case calculation values
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II.II.XIV 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) * EFgep — (SHD + HWD) » EFEff))

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]
EFRer Expenditure Factor of the existing heating system
EFes Expenditure Factor of the new heating system
NRef Annual use efficiency of the existing heating system
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 (project specific)

Number of boilers replaced (project specific)

Conditioned gross floor area of the building (project specific)

Specific Space Heating Demand (project specific)

Specific Domestic Hot Water Demand (project specific)

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

Annual use efficiency of the new heating system (project specific)

II.II.XV 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) * EFpep — (SHD + HWD) x EFEff))
Option 2:
TFES =n+Ax (SHD + HWD) * ( ! —L)
Nrer  MNEff
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
NEeff Annual use efficiency of the new heating system

21 Country specific document with case by case calculation values



\‘\“ ‘r"/
S
”"u “0\
T
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 (project specific)

Number of boilers replaced (project specific)

Conditioned gross floor area of the building (project specific)

Specific Space Heating Demand (project specific)

Specific Domestic Hot Water Demand (project specific)

Expenditure Factor of the reference heating system (project specific)
Expenditure Factor of the efficient heating system (project specific)
Annual use efficiency of the reference heating system (project specific)
Annual use efficiency of the efficient heating system (project specific)
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II.III.1 Atnaujinti (modernizuoti) gyvenamieji pastatai

Siame skyriuje pateikiama skai¢iavimo formulé, skirta sutaupytos energijos
atnaujintame daugiabuciame gyvenamajame pastate apskaiciavimui.

Formuléje néra jvertinama pastato Sildymo ir karSto vandens sistemy
modernizavimas.

Skaiciavimo formulé taikoma daugiabuciams ir individualiems gyvenamiesiems
pastatams.

Skaiciavimo metodo ,,nuo atskiro prie bendro" formulé

I variantas:
TFES = A ((SHDges + HWD) * EFger — (SHDgss + HWD) x EFgf )

II variantas:

TFES = A (SHDRef+HWD _ SHDEff+HWD)
- NREF Nefy

Zyméjimai

TFES: Visas energijos taupymas [kWh/a]

A Bendras kondicionuojamy patalpy plotas [m?]

SHDges Specifinis energijos poreikis Sildomo ploto vienetui per metus pries
pastato atnaujinima [kWh/m?/a]

SHDgg Specifinis energijos poreikis Sildomo ploto vienetui per metus po
pastato atnaujinimo [kWh/m?/a]

HWD Specifinis KarSto vandens suvartojimas Sildomo ploto vienetui per
metus [kWh/m?/a]

EErer ISlaidos Sildymo sistemai pries$ pastato atnaujinimg

EFes ISlaidos Sildymo sistemai po pastato atnaujinimo

NRef Metinis Sildymo sistemos efektyvumas prie$ pastato atnaujinimag

NEff Metinis Sildymo sistemos efektyvumas po pastato atnaujinimo

Pradinés salygos

Metinis &ilumos suvartojimas patalpy Sildymui prie§ pastato atnaujinima [kWh/m?/a].
Nustatant metinj Silumos suvartojimg patalpy Sildymui turi bdti naudojami
dienolaipsniai.
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Vertés:
Taupymo priemonés gyvavimo trukmé (specifiné konkreciu atveju)
Atnaujinamo pastato kondicionuojamy patalpy plotas (specifinis konkreciu atveju)

Specifinis Silumos suvartojimas patalpy Sildymui prie$ pastato atnaujinima (specifinis
konkreciu atveju)

Specifinis Silumos suvartojimas po pastato atnaujinimo (specifinis konkreciu atveju)
Specifinis Karsto vandens suvartojimas (specifinis konkreciu atveju)

Sildymo sistemy efektyvumas prie$ pastato atnaujinima (specifinis konkreciu atveju)
Sildymo sistemy efektyvumas po pastato atnaujinimo (specifinis konkreciu atveju)

Metinis Sildymo sistemy efektyvumas prie$ pastato atnaujinima (specifinis konkreciu
atveju)

Metinis Sildymo sistemy efektyvumas po pastato atnaujinimo (specifinis konkreciu
atveju)

ITI.III.II Esamy viesyjy pastaty atnaujinimas
(modernizavimas)

Sis skaic¢iavimo metodas skirtas sutaupytos energijos apskaiciavimui po vie$ojo
pastato atnaujinimo (modernizavimo). VieSasis pastatas - tai valstybei ar
savivaldybéms nuosavybés teise priklausantys Sildomi ir (arba) vésinami
administracinés, kultiros, mokslo, sporto, gydymo, specialiosios ir gyvenamosios
(Svietimo pastatai, slaugos namai, viesSbuciai, restoranai, sporto kompleksai,
didmeninés ir mazmeninés prekybos pastatai ir kiti energijg vartojanciy pastaty
tipai) paskirties pastatai. Siame metode Sildymo sistemos modernizavimas néra
vertinamas.
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Skaic¢iavimo metodo ,nuo atskiro prie bendro" formulé

I variantas:
TFES = A x ((SHDges + HWD) * EFgor — (SHDgrs + HWD) % EFgs )

II variantas:

TFES = A * (SHDRef+HWD _ SHDEff+HWD)
- NRES ngfy

Zyméjimai

TFES: Visas energijos taupymas [kWh/a]

A Vésinamy patalpy plotas [m?]

SHDger Specifinis energijos poreikis Sildkomo ploto vienetui per metus pries
pastato atnaujinima [kWh/m?/a]

SHDgg Specifinis energijos poreikis Sildomo ploto vienetui per metus po
pastato atnaujinimo [kWh/m?/a]

HWD Specifinis Karsto vandens suvartojimas Sildomo ploto vienetui per
metus [kWh/m?/a]

EFger ISlaidos Sildymo sistemai pries pastato atnaujinimg

EFes ISlaidos Sildymo sistemai po pastato atnaujinimo

NRef Metinis Sildymo sistemos efektyvumas prie$ pastato atnaujinimg

NEfe Metinis Sildymo sistemos efektyvumas po pastato atnaujinimo

Pradinés salygos

Specifinis Silumos suvartojimas patalpy Sildymui prieS pastato atnaujinimg
[kWh/m?%/a].
Nustatant metinj Silumos suvartojimg patalpy Sildymui turi bati naudojami
dienolaipsniai.

Verteés:
Taupymo priemonés gyvavimo trukmeé (specifiné konkreciu atveju)
Vésinamy patalpy plotas (specifinis atvejis)

Specifinis Silumos suvartojimas patalpy $ildymui prie$ pastato atnaujinima (specifinis
konkreciu atveju)

Specifinis Silumos suvartojimas po pastato atnaujinimo (specifinis konkreciu atveju)
Specifinis Karsto vandens suvartojimas (specifinis konkreciu atveju)

Sildymo sistemy efektyvumas prie$ pastato atnaujinima (specifinis konkrediu atveju)
Sildymo sistemy efektyvumas po pastato atnaujinimo (specifinis konkreciu atveju)

Metinis Sildymo sistemy efektyvumas pries pastato atnaujinimg (specifinis konkreciu
atveju)

Metinis Sildymo sistemy efektyvumas po pastato atnaujinimo (specifinis konkreciu
atveju)
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IT.ITII.IIT Atskiry pastato daliy atnaujinimas
(modernizavimas)

Sis skaitiavimo metodas skirtas sutaupytos energijos apskaitiavimui kai yra
atnaujinamos tik atskiros pastato dalys (pvz.: langai, dalis iSorés atitvary irk t.).
Siame metode $ildymo sistemos modernizavimas néra vertinamas.

Skaiciavimo metodo ,,nuo atskiro prie bendro" formulé

ISorés sieny apsiltinimas:
I variantas:
TFESyau = (URef_wall - UEff_wall) * Ax HDD * f * EFRef

II variantas:

TFESyau = (URef_wall - UEff_Wall) * Ax HDD = f *

Nref
Langy pakeitimas:
I variantas:
TFESwindows = (Uref window — UEff_Wmdow) * Ax HDD * f * EFgef

II variantas:

TFESyindows = (URef_window - UEff,window) * Ax HDD * f * Nrer
e

Stogo apsiltinimas:
I variantas:
TFESroof = (URef_roof - UEff_roof) * Ax HDD * f * EFRef

II variantas:

TFESyindows = (URef_window - UEff,window) * Ax HDD * f *

rlRef
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Zyméjimai

TFES: Visas energijos taupymas [kWh/a]

Uref wall Pastato dalies prie$ atnaujinimag Silumos perdavimo koeficiento U

URef windows verté [W/m?K]

URef_roof

Uttt wall Pastato dalies po atnaujinimo Silumos perdavimo koeficiento U verté
- 2

UEfffwindows [W/m K]

UEfffroof

A Atnaujintos pastato dalies plotas [m?]

HDDac Vidutiniai Sildymo sezono dienolaipsniai [Kd/a]

f Perskaiciavimo | kWh koeficientas [kh/d]

EFger ISlaidos Sildymo sistemai pries pastato atnaujinimg

NRef Metinis Sildymo sistemos efektyvumas pries pastato atnaujinima,

Pradinés salygos

Silumos perdavimo koeficiento U vertés nustatomos kiekvienai atnaujinamo pastato
daliai.

Vertés:

Pastato dalies gyvavimo trukmé (specifiné konkreciu atveju)

Pastato dalies U reikSmé prie$ atnaujinimg (specifiné konkreciu atveju)
Pastato dalies U reikSmé po atnaujinimo (specifiné konkreciu atveju)
Atnaujintos pastato dalies plotas (specifinis konkreciu atveju)
Dienolaipsniai (specifinis konkreciu atveju)

Perskaiciavimo koeficientas (specifinis konkreciu atveju)

Metinis Sildymo sistemy efektyvumas prie$ pastato atnaujinimg (specifinis konkreciu
atveju)

Metinis Sildymo sistemy efektyvumas po pastato atnaujinimo (specifinis konkreciu
atveju)
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II.III.IV Technologiniy procesy energetiniai auditai

Sektoriai: verslas ir pramoné.

Europos Parlamento ir Tarybos 2012.10.25 Direktyvos 2012/27/ES, 1(25)
straipsnyje pateikiama energetinio audito pramonéje apibrézimas: ,energijos
vartojimo auditas - sisteminé procedura, kurios tikslas yra gauti pakankamai
informacijos apie pastato ar pastaty grupés, pramoniniy ar komerciniy procesy
arba jrenginiy, paslaugy privaciajame arba vieSajame sektoriuose energijos
vartojimo charakteristikas, nustatyti ir apskaiCiuoti ekonomiskai efektyvaus
energijos taupymo galimybes bei pranesti rezultatus.”

Direktyvos 8(2) straipsnis jpareigoja valstybes parengti programas, pagal kurias
mazosios bei vidutinés jmonés bity skatinamos atlikti energijos vartojimo auditg
ir véliau jgyvendinti Sio audito rekomendacijas. Pagal direktyvos 8(4) straipsnj
valstybés narés uztikrina, kad jmonés, kurios néra MV], privaléty atlikti energijos
vartojimo auditg, kurj ne véliau kaip 2015 m. gruodzio 5 d. ir bent kas ketverius
metus, skaiiuojant nuo ankstesnio energijos vartojimo audito, nepriklausomai ir
ekonomiskai efektyviai atlikty kvalifikuoti ir (arba) akredituoti ekspertai arba

pagal nacionalinés teisés aktus jgyvendinty ir priziaréty nepriklausomos
institucijos.

Pagal direktyvos 8(6) straipsnj jmonéms, kurios néra MVI ir kurios [gyvendina
nepriklausomos organizacijos pagal atitinkamus Europos arba tarptautinius
standartus sertifikuotg energijos naudojimo arba aplinkos vadybos sistema, 4
dalyje nustatyti reikalavimai netaikomi, su salyga, kad valstybés narés uztikrina,
jog atitinkama vadybos sistema apima energijos auditg, kuris atliekamas
remiantis bGtiniausiais kriterijais, kurie grindziami VI priedu.

Siame skyriuje pateikiamas skaic¢iavimo metodas, skirtas sutaupytos energijos
apskaiciavimui jdiegus energijos taupymo priemones, skirtas technologiniy
procesy pramoneéje atnaujinimui (modernizavimui).
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Skaic¢iavimo metodo ,,nuo atskiro prie bendro" formulé

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

Zyméjimai

TFES Visas energijos taupymas [kWh/a]

Ebefore Energijos suvartojimas pries technologinio proceso modernizavimg
[kWh/a]

Eafter Energijos suvartojimas po technologinio proceso modernizavimo
(idiegiant energija taupancias priemones) [kWh/a]

Pyafore Pbefore Produkcijos apimtis pries technologinio proceso modernizavimag,

Pafte."

Pafier Produkcijos apimtis po technologinio proceso modernizavimo

Pradinés salygos

Energijos suvartojimas technologinio proceso metu ar viename jrenginyje produkcijos
vienetui.

Vertés:
Energijq taupancios priemonés gyvavimo trukmé (specifiné konkreciu atveju)

Energijos suvartojimas pries technologinio proceso modernizavimg (specifinis
konkreciu atveju)

Energijos suvartojimas po technologinio proceso modernizavimo (specifinis konkreciu
atveju)

Produkcijos apimtis prieS technologinio proceso modernizavimg (specifiné konkreciu
atveju)

Produkcijos apimtis po technologinio proceso modernizavimo (specifiné konkreciu
atveju)

29 Country specific document with case by case calculation values



mult
II.III.V  Sildymo sistemy vamzdyny izoliavimas

Sis metodas taikomas gyvenamiesiems ir vieSiesiems pastatams.

Skaic¢iavimo metodo ,,nuo atskiro prie bendro™ formulé

(Ginit — Qnew) * L * HD x 24 x c

TFES = 1000

Zyméjimai

TFES: Visas energijos taupymas [kWh/a]

Qinit Esamy vamzdyny Silumos nuostoliai [W/m]

Onew Silumos nuostoliai po vamzdyny izoliavimo [W/m]

L Izoliuoty vamzdyny ilgis [m]

o Koeficientas, jvertinantis Sildymo sistemos darbo nepertraukiamuma
HD Sildymo laikotarpis

Pradinés salygos

Vamzdyny izoliavimas: izoliuoty vamzdyny Silumos nuostoliy dydis q yra lyginamas su
buvusio pries vamzdyny izoliavima q dydziu.

Vertés:

Taupymo priemonés gyvavimo trukmé (specifiné konkreciu atveju)

Pradiniai neizoliuoty vamzdyny Silumos nuostoliai (specifiniai konkreciu atveju)
Silumos nuostoliai po vamzdyny izoliavimo (specifiniai konkreciu atveju)
Izoliuoty vamzdyny ilgis (kiekvienu atveju faktinis)

Koeficientas, jvertinantis Sildymo sistemos darbo nepertraukiamuma (specifinis
konkreciu atveju)

Sildymo laikotarpis (specifiniai konkreciu atveju)
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II.ITI.VI Termostatiniy radiatoriy ventiliy jrengimas

Sis skai¢iavimo metodas skirtas sutaupytos energijos apskaiciavimui kai yra
jrengiami termostatiniai radiatoriy ventiliai gyvenamuose bei vieSuose pastatuose.

Skaic¢iavimo metodo ,,nuo atskiro prie bendro" formulé

TFES = A x SHD ;*(;_ ! )
Npoiter * Nais  “Mini Tnew
Zyméjimai
TFES: Sutaupytos energijos kiekis [kWh/a]
SHD Lyginamasis $ilumos poreikis pastatui [kWh/m?/a]
A Pastato kondicionuojamy patalpy plotas [m?]
Nboiler Silumos gamybos $altinio metinis efektyvumas
Ndis Silumos perdavimo metinis efektyvumas
Nini Metinis esantis Silumos suvartojimo efektyvumas
Nnew Metinis Silumos suvartojimo, jrengus termostatinius radiatoriy

ventilius, efektyvumas

Pradinés salygos

Termostatiniy ventiliy jrengimas: Silumos vartojimo efektyvumo reikSmé n vyra
lyginama su n reikSme po termostatiniy radiatoriy ventiliy jrengimo.

Silumos suvartojimas yra vertinamas naudojant dienolaipsnius.

Vertés:

Energijq taupancios priemonés gyvavimo trukmé (specifiné konkreciu atveju)
Lyginamasis Silumos poreikis pastatui (specifinis konkreciu atveju)

Pastato kondicionuojamy patalpy plotas (specifinis konkreciu atveju)

Metinis Silumos gamybos efektyvumas (specifinis konkreciu atveju)

Metinis Silumos perdavimo efektyvumas (specifinis konkreciu atveju)

Metinis esantis Silumos suvartojimo efektyvumas (specifinis konkreciu atveju)

Metinis Silumos suvartojimo, jrengus termostatinius radiatoriy ventilius, efektyvumas
(specifinis konkreciu atveju)
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II.III.VII Elektros varikliy pavary keitimas pramonéje

Siekiant sumazinti naudojamy pramonéje elektros varikliy energijos suvartojima,
esamos elektros varikliy pavaros yra pakeiCiamos | labiau efektyvias. Kiti
sistemos komponentai (kontrolé, apkrovimai) lieka tie patys.

Zemiau pateikta formulé gali biti panaudota visiskai tapatingy varikliy pavary ir
tapatingy naudojimo pavyzdziy energijos taupymo apskaiciavimui. Jei techniniai
duomenys arba panaudojimo sritis skiriasi tarp variklio pavary, pateikta
skaiCiavimo metodo ,nuo atskiro prie bendro“ formulé negali biti taikoma ir
energijos taupymai turi biti apskaiiuojami atskirai.

Skaiciavimo metodo ,,nuo atskiro prie bendro" formulé

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

Mrer  Neff
Zyméjimai
TFES Visas galutinés energijos taupymas [kWh/a]
P Instaliuotos variklio pavaros elektrinis galingumas [kW]
t Vidutinés metinés darbo valandos [h/a]
fi Vidutinis apkrovos koeficientas [%]
Nref Pakeistos variklio pavaros efektyvumas [%]
Neff Naujos variklio pavaros efektyvumas [%]
Nm Pakeisty identisky elektros varikliy skaicius

Pradinés salygos

Pradinés salygos yra esama elektros variklio pavara (pvz. IE1).

Vertés:

Taupymo priemonés gyvavimo trukmeé (specifiné konkreciu atveju)
Instaliuotos variklio pavaros elektrinis galingumas (specifinis konkreciu atveju)
Vidutinés metinés darbo valandos (specifinés konkreciu atveju)

Vidutinis apkrovos koeficientas (specifinis konkreciu atveju)

Pakeistos variklio pavaros efektyvumas (specifinis konkreciu atveju)

Naujos variklio pavaros efektyvumas (specifinis konkreciu atveju)

Pakeisty identisky elektros varikliy skaicius (specifinis konkreciu atveju)
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II.III.VIII Rotaciniy elektros varikliy dydzio keitimas

Mazo apkrovimo (< 20%) varikliai dirbantys daug valandy per metus turéty bdati
pakeisti | efektyvesnius, maziau energijos vartojancius variklius. Todél, galimi
taupymai keiciant variklio dydj. Tam kad paskaiciuoti energijos sutaupymus dél
Sios priemonés, turi bdti laikomasi variklio minimalaus lygio energinio
naudingumo: sitloma, kad variklis didzigjq laiko dalj veikty daugiau nei 20% savo
nominalaus galingumo.

Skaic¢iavimo metodo ,,nuo atskiro prie bendro" formulé

P * P, ¢ *
TFES = ( Ref fRef_ eef fEff>*t* N

NRef Nerr
Zyméjimai
TFES Visas galutinés energijos taupymas [kWh/a]
Pref Esamo variklio mechaniné galia [kW]
Pes Pakeisto variklio mechaniné galia [kW]
t Vidutinés metinés darbo valandos [h/a]
fref Esamo variklio vidutinis apkrovos koeficientas [%]
fesr Pakeisto variklio vidutinis apkrovos koeficientas [%]
Nref Standartinio variklio efektyvumas [%]
Nef Pakeisto, energetisSkai efektyvaus, variklio efektyvumas [%]
n Rotaciniy elektros varikliy skaicius pakeistas tolygaus energetinio

efektyvumo mazesnio dydzio varikliais

Pradinés salygos

Nauji pardavimai: IE1 (beveik ekvivalentiski EFF2 varikliams).

Neefektyviy varikliy pakeitimas: EEF3.

Rekomenduojama po trejyu mety apsvarstyti naujas iSeities salygas, darant jas
dinamiskomis, kad atspindéti autonomiska rinkos pasikeitimg ir energijos vartojimo
efektyvumo verdiy dydzius.

Vertés:

Taupymo priemonés gyvavimo trukmeé (specifiné konkreciu atveju)

Esamy varikliy mechaniné galia (specifiné konkreciu atveju)

Pakeisty varikliy mechaniné galia (specifiné konkreciu atveju)

Vidutinés metinés darbo valandos (specifinés konkreciu atveju)

Esamuy varikliy vidutinis apkrovos koeficientas (specifinis konkreciu atveju)

Pakeisty varikliy vidutinis apkrovos koeficientas (specifinis konkreciu atveju)
Standartinio variklio efektyvumas (specifinis konkreciu atveju)
Pakeisto, energetiSkai efektyvaus, variklio efektyvumas (specifinis konkreciu atveju)

Rotaciniy elektros varikliy skaicius pakeistas tolygaus energetinio efektyvumo
mazesnio dydzio varikliais (specifinis konkreciu atveju)
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II.III.IX Kintamo greicio pavaros (VSD)

Siekiant sumazinti elektros varikliy pavary energijos suvartojima pramonéje,
esami varikliai yra jrengti su kintamo greiCio pavaromis. Variklio pavara ir
apkrovos lieka tos pacios. Yra pakeiCiamas tik valdymo blokas. Skaiciavimo
formulé galioja siurbliy ir védinimo sistemomes.

Zemiau pateikta formulé gali blti panaudota visiskai identiky kintamo greicio
pavary ir identiSky naudojimo pavyzdziy energijos taupymo apskaiciavimui. Jei
techniniai duomenys arba panaudojimo sritis skiriasi tarp kintamo greicio pavary,
pateikta skaiCiavimo metodo ,nuo atskiro prie bendro" formulé negali bdati
taikoma ir energijos taupymai turi bati apskaiciuojami atskirai.

Skaiciavimo metodo ,,nuo atskiro prie bendro" formulé

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

iyméjimai

TFES Visas galutinés energijos taupymas [kWh/a]

P Instaliuotos variklio pavaros elektrinis galingumas [kW]
t Vidutinés metinés darbo valandos [h/a]

fusp Energijos taupymo koeficientas deél VSD instaliavimo [%]
n Instaliuotos variklio pavaros efektyvumas [%]

Nvsp Instaliuoty kintamo greicio pavary skaicius

Pradinés salygos

Pagrindiné sistema yra esama elektros variklio pavara (pvz. IE1) su mechanine
kontrole.

Vertés:

Taupymo priemonés gyvavimo trukmé (specifiné konkreciu atveju)
Instaliuotos variklio pavaros elektrinis galingumas (specifinis konkreciu atveju)
Vidutinés metinés darbo valandos (specifinés konkreciu atveju)

Energijos taupymo faktorius dél VSD instaliavimo (specifinis konkreciu atveju)
Instaliuotos variklio pavaros efektyvumas (specifinis konkreciu atveju)

Instaliuoty kintamo greicio pavary skaicius (specifinis konkreciu atveju)
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II.III.X  Energijq taupantis apSvietimas gyvenamuosiuose

pastatuose

Sia priemone siekiama pakeisti neefektyvias energijos vartojimo pozitriu lempas
namy dkiuose | energijg taupancias lempas ar LED lempas.

Skaiciavimo metodo ,,nuo atskiro prie bendro" formulé

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

TFES = 1000

Zyméjimai

TFES: Visas galutinés energijos taupymas [kWh/a]
n Pakeistu/pirkty lempy skaicius

Pstock_Average Esamy lempy galingumo vidurkis [W]

Pgest Market promoted  Galingumas rinkoje esanciy energijg taupanciy lempy [W]

t Vidutinis metinis darbo valandy, skaicius [h/a]

Pradinés salygos

Vidutiné galia turimy, jprastiniy/neefektyvaus apsvietimo sistemy (halogeniniy lempy
kaip ir jprastiniy naudojimas turi buati palaipsniui nutrauktas pagal ES Reglamentg
244/2009).

Vertés:

Taupymo priemonés gyvavimo trukmé (specifiné konkreciu atveju)
Pakeisty/pirkty lempy skaicius (specifinis konkreciu atveju)

Esamy lempy galingumo vidurkis (specifinis konkreciu atveju)

Galingumas rinkoje esanciy energijg taupanciy lempy (specifinis konkreciu atveju)

Vidutinis metinis darbo valandy skaicius (specifinis konkreciu atveju)
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II.III.XI Energijq taupantis apSvietimas negyvenamuose
pastatuose

Priemoné iS esmés taikoma biury pastatams, kur esama neefektyvi apsSvietimo
sistema yra pakei¢iama nauja efektyvia apsSvietimo sistema.

Skaic¢iavimo metodo ,,nuo atskiro prie bendro™ formulé

A*(PRef_PEff* red)*t

TFES = 1000
Zyméjimai
TFES: Visas galutinés energijos taupymas [kWh/a]
A Biuro patalpy grindy plotas kur apsvietimo sistema buvo atnaujinta
[m?]
Pref Idiegta apsvietimo galia iki pakeitimo per m? [W/m?]
Perr Idiegta ap&vietimo galia po pakeitimo per m? [W/m?]
= Mazinimo koeficientas taikytinas papildomoms priemonéms (pvz.
red pritemdimas)
Dalinis pritemdymas
Intervaly laikmatis
Valdymo daviklis
Automatinis derinimas su dienos apSvietimu
t Vidutinés metinés darbo valandos [h/a]

Pradinés salygos

Neefektyviy apsvietimo sistemy vidutiné galia per m?

Vertés:
Taupymo priemonés gyvavimo trukmé (specifiné konkreciu atveju)

Biuro patalpy grindy plotas, kur apSvietimo sistema buvo atnaujinta (specifinis
konkreciu atveju)

Idiegta ap$vietimo galia iki pakeitimo per m? (specifiné konkreciu atveju)
Idiegta ap&vietimo galia po pakeitimo per m? (specifiné konkrediu atveju)

Mazinimo koeficientas taikytinas papildomoms priemonéms (pvz. pritemdymas)
(specifinis konkreciu atveju)

Vidutinés metinés darbo valandos (specifinés konkreciu atveju)
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II.III.XII Energijq taupantis gatviy apSvietimas
Gerinant gatviy apsSvietimo sistemy energijos vartojimo efektyvuma, senos
neefektyvios technologijos yra pakeiCiamos efektyviomis. Be to, Si priemoné

numato energijos suvartojimg gatviy apsvietimui toliau mazinti jgyvendinant
nuostatas dél naktinio sumazinimo tarp 50% ir 100% apsvietimo intensyvumo.

Skaiciavimo metodo ,,nuo atskiro prie bendro" formulé

TFES = ((LRef *Prer) = (Legy  Pess 'Fred)) 't

Zyméjimai

TFES Visas galutinés energijos taupymas [kWh/a]

Lrer Neefektyvios gatviy ap$vietimo sistemos apSvietimo tasky skaidius

Lesr Efektyvios gatviy apsvietimo sistemos apsvietimo tasky skaicius

Pref Neefektyvios gatviy apsvietimo sistemos galingumas per apsvietimo
taska [W]

Pest Efektyvios gatviy apsvietimo sistemos galingumas per apsvietimo
taska [W]

Fred Mazinimo koeficientas taikytinas papildomom priemoném (pvz.
pritemdymas)
Be naktinio mazinimo (0% galingumo sumazinimas)
Dalinis naktinis sumazinimas (pvz. 50% galios mazinimas, pvz. tarp
11 pmir 6 am)

t Pilnas naktinis mazinimas (100% galios mazinimas)

t Vidutinés metinés darbo valandos [h/a]

Pradinés nuostatos

Vidutiné instaliuota apsvietimo galia per metus XX

Vertés:
Visas galutinés energijos taupymas (specifinis konkreciu atveju)

Neefektyvios gatviy apsSvietimo sistemos apsvietimo tasky skaicius (specifinis konkreciu
atveju)

Efektyvios gatviy apsSvietimo sistemos apsSvietimo tasky skaicius (specifinis konkreciu
atveju)

Efektyvios gatviy apsSvietimo sistemos galingumas per apsSvietimo taska (specifinis
konkreciu atveju)

Mazinimo koeficientas taikytinas papildomoms priemonéms (specifinis konkreciu atveju)
Vidutinés metinés darbo valandos (specifinés konkreciu atveju)
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II.III.XIII ApSvietimas pramonés pastatuose

Tam, kad pamatuoti energijos vartojimo pozitriu efektyvy apsvietimg pramonés
pastatuose, tariama kad jprastinés neefektyvios apSvietimo sistemos yra
pakeistos naujomis efektyviomis apsvietimo sistemomis.

Skaiciavimo metodo ,,nuo atskiro prie bendro" formulé

(PRef _PEff * red) *t

TFES = 1000 *n
iyméjimai
TFES: Visas galutinés energijos taupymas [kWh/a]
Pref Idiegta apsSvietimo galia iki pakeitimo [W]
Pes Idiegta apsvietimo galia po pakeitimo [W]
Fred Mazinimo koeficientas taikytinas papildomom priemoném (pvz.
pritemdymas)
Dalinis pritemdinimas
Intervaly laikmatis
Judesio daviklis
Automatinis derinimas su dienos apsvietimu
t Vidutinés metinés darbo valandos [h/a]
n Modernizuoty apsvietimo sistemy skaicius

Pradinés salygos

Esama apSvietimo galia ir darbo valandos yra palyginti su nauja galia ir darbo
valandomis.

Vertés:

Taupymo priemonés gyvavimo trukmé (specifiné konkreciu atveju)

Neefektyvios apSvietimo sistemos apsvietimo tasko galia (specifiné konkreciu atveju)
Efektyvios apsSvietimo sistemos apsvietimo tasko galia (specifiné konkreciu atveju)
Mazinimo koeficientas taikytinas papildomom priemoném ( specifinis konkreciu atveju)
Vidutinés metinés darbo valandos (specifinés konkreciu atveju)

Modernizuoty apsSvietimo sistemy skaicius (specifinis konkreciu atveju)
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II.III.XIV Seno Sildymo katilo (naudojancio dujas ar skystg

kurg) pakeitimas | naujq, efektyvesnj (naudojantj
dujas ar skystg kurg)

Pateikta skaiCiavimo formulé gali biti taikoma keiciant esamg neefektyvy Sildymo
katilg | naujq, efektyvesnj tiek individualiuose ar daugiabuciuose namuose, tiek ir
viesuose pastatuose.

Formulé gali biti naudojama keiciant Sildymo katilus tiek atnaujintuose
(modernizuotuose), tiek ir neatnaujintuose pastatuose.

Skaic¢iavimo metodo ,,nuo atskiro prie bendro" formulé

I variantas:
TFES =n + A ((SHD + HWD) * EFgop — (SHD + HWD) * EFEff))

II variantas:

1 1
TFES =nxAx (SHD + HWD) * ( — ))

Nref MNEff
Zyméjimai
TFES Bendras galutinés energijos taupymas [kWh/a]
n Pakeisty Sildymo katily skaicius
A Pastato kondicionuojamy patalpy plotas [m?]
SHD Specifinis Silumos poreikis [kWh/m2/a]
HWD Specifinis karsto vandens poreikis [kWh/m2/a]
EFgrer Esamos Sildymo sistemos efektyvumo faktorius
EFes Naujos Sildymo sistemos efektyvumo faktorius
NRef Esamos Sildymo sistemos naudojimo metinis efektyvumas
Nefe Naujos Sildymo sistemos naudojimo metinis efektyvumas

Pradinés salygos

Sildymo katilo keitimas baigiantis jo gyvavimo trukmei: naujy, efektyvesniy Kkatily
rinka.

Sildymo katilo keitimas nepasibaigus jo gyvavimo trukmei: naujy panasiy katily pasiila
rinkoje.

Apskaiciuojant Silumos, reikalingos patalpy Sildymui, poreikj jvertinami dienolaipsniai.
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Vertés:

Taupymo priemonés gyvavimo trukmeé (specifiné konkreciu atveju)

Pakeisty Sildymo katily skaicius (specifinis atvejis)

Pastato kondicionuojamy patalpy plotas (specifinis konkreciu atveju)

Specifinis Silumos poreikis (specifinis konkreciu atveju)

Specifinis karsto vandens poreikis (specifinis konkreciu atveju)

Esamos sSildymo sistemos efektyvumo faktorius (specifinis konkreciu atveju)

Naujos sildymo sistemos efektyvumo faktorius (specifinis konkreciu atveju)

Esamos Sildymo sistemos naudojimo metinis efektyvumas (specifinis konkreciu atveju)
Naujos Sildymo sistemos naudojimo metinis efektyvumas (specifinis konkreciu atveju)

II.III.XV Seno Sildymo katilo, naudojancio medienos kura,
pakeitimas | naujg, efektyvesnj

Pateikiama formulé skirta sutaupyto energijos kiekio apskaiciavimui, kai yra
keic¢iamas esamas neefektyvus Sildymo katilas (naudojantis medienos kurg) |
naujq, efektyvesni.

Formulé gali bati naudojama keiciant Sildymo katilus tiek atnaujintuose
(modernizuotuose), tiek ir neatnaujintuose pastatuose.
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Skaic¢iavimo metodo ,,nuo atskiro prie bendro" formulé

I variantas:
TFES =n+ A+ ((SHD + HWD)  EFyer — (SHD + HWD) * EFgyp))

II variantas:

11
TFES =n+ A+ (SHD + HWD) * ( __)

Nref MNEeff
Zyméjimai
TFES Bendras galutinés energijos taupymas [kWh/a]
n Pakeisty sildymo katily skaicius
A Pastato kondicionuojamy patalpy plotas [m?]
SHD Specifinis Silumos poreikis [kWh/m2/a]
HWD Specifinis karsto vandens poreikis [kWh/m?2/a]
EFger Esamos sSildymo sistemos efektyvumo faktorius
EFes Naujos sildymo sistemos efektyvumo faktorius
NRef Esamos Sildymo sistemos naudojimo metinis efektyvumas
NErf Naujos Sildymo sistemos naudojimo metinis efektyvumas

Pradinés salygos

Sildymo katilo keitimas baigiantis jo gyvavimo trukmei: naujy, efektyvesniy katily
rinka.

Sildymo katilo keitimas nepasibaigus jo gyvavimo trukmei: naujy panasiy katily
pasiula rinkoje.

Apskaiciuojant Silumos, reikalingos patalpy Sildymui, poreikj jvertinami dienolaipsniai.

Verteés:

Taupymo priemonés gyvavimo trukmeé (specifiné konkreciu atveju)

Pakeisty Sildymo katily skaicius (specifinis atvejis)

Pastato kondicionuojamy patalpy plotas (specifinis konkreciu atveju)

Specifinis Silumos poreikis (specifinis konkreciu atveju)

Specifinis karsto vandens poreikis (specifinis konkreciu atveju)

Esamos sSildymo sistemos efektyvumo faktorius (specifinis konkreciu atveju)

Naujos Sildymo sistemos efektyvumo faktorius (specifinis konkreciu atveju)

Esamos Sildymo sistemos naudojimo metinis efektyvumas (specifinis konkreciu atveju)
Naujos Sildymo sistemos naudojimo metinis efektyvumas (specifinis konkreciu atveju)
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