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mult I3
I Introduction

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

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

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

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

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

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

1 Country specific document with case by case calculation values
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mult I3
I FYR of Macedonia (Macedonian Center
for Energy Efficiency)

On July 04™ 2013, in the framework of the Rulebook on Energy Control, the
Republic of Macedonia decided to use Bottom-Up methodology for the
measurement and verification of energy savings for the fulfillment of the
requirements on energy savings prescribed in EU Directive 2006/32/EC. The
resulting document contained 20 specific cases, which in that period were crucial
for the purposes of the Macedonian Rulebook.

With the preparation of the 45 energy savings measures, multEE project created
a dilemma whether to work with the newly proposed multEE approach or to
supplement those cases that are not fully covered by existing legislation. In
accordance with the discussion with the authorized participants - representatives
of the Ministry of Economy, Department of Energy and Energy Agency - it was
decided to take 10 new measures which have been prepared within the scope of
multEE to complement the existing ones.

For this purpose, calculation values were prepared in accordance with the
recommendations from the project multEE, technical literature and 15 years of
MACEF's experience in the sector of energy efficiency. The proposed settings and
calculation values were presented to the stakeholders and lead to a fruitful
discussion. In conclusion of all debates, these cases were offered to the
responsible institutions to be formally adopted and officially included in the
Rulebook on energy audits.

The next task for Macedonia will be to re-examine the already existing 20 cases
on their compliance with the energy savings measures prepared by the multEE
project on order to have all of them formally adopted in the Macedonian sub-
legislation in the next few years.

2 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.

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

TFES = FECyg * S,

FECrs =n = FECyerem

Definition

TFES Total Final Energy Savings [kWh/a]

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

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

Sq Savings factor of the awareness raising campaign [%]

n Number of persons of a specific target group

Baseline

No awareness raising campaign has been launched.

Values:
Lifetime of the measure in years (default)

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

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

Savings factor of an awareness raising campaign (default)

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

4 Country specific document with case by case calculation values
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Definition of calculation values

A . . Default
Description Parameter | Dimensions Value Source

Recommendations on
Measurement and Verification
Methods in the framework of
Directive 2006/32/EC on Energy
[years] 2 End-Use Efficiency and Energy
Services;

https://www.energy-
community.org/pls/portal/docs

Lifetime of Awareness
raising campaigns

/906182.PDF
Final Energy
Consumption of a FECperson [kWh/a] 3,008 | State statistical Office
person
Final Energy roiect
consumption of a FECtq [kWh/a] P J. .
. specific
specific target group
http://ec.europa.eu/energy/int
. elligent/projects/sites/iee-
Savings factor of an . . .
.. projects/files/projects/docume
awareness raising Sq [%] 1.2

nts/behave guidelines for beh
avioural change programmes

en.pdf

campaign

II.II.II 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.>

> 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

5 Country specific document with case by case calculation values
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http://ec.europa.eu/energy/intelligent/projects/sites/iee-projects/files/projects/documents/behave_guidelines_for_behavioural_change_programmes_en.pdf
https://www.energy-community.org/pls/portal/docs/906182.PDF

Bottom-up formula®

Option 1:

TFES = A= {SHDEr!Ede * EFRE;' _Sﬂﬂnm:'rnde * EFEII}

Option 2:
TFES = A » (SHDEr!n-mde _ SHD?!E‘I'.'L'DﬂE‘J
Ninicode Nnew

Definition

TFES: Total Final Energy Savings [kWh/a]

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

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

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

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

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

Nt Annual use efficiency of the heating system in the building

nicocs constructed according to the old (inicode) building code
- Annual use efficiency of the heating system in the building
n constructed according to the new (newcode) building code
Baseline’

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

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

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

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

6 Ibidem, page 67.
7 Ibidem, page 66.

6 Country specific document with case by case calculation values
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Values:
Lifetime of the measure in years (default)
Conditioned gross floor area (default)

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)

8 Country specific document with case by case calculation values



Definition of calculation values

Multi-
) Single appartment
Description P:tr::n [:Iir::sn family buildings Source
home 16 36
appartmants
Rulebook for energy
!ErTf.orcerr‘\eljt of the [year] 2010 audit, National Bottom
initial building code Up Methodology
Rulebook for energy
Enforce‘m.ent of the [year] 2013 audit, National Bottom
new building code Up Methodology
T Rulebook for energy
gveearsugreellfetlme of the [years] 15 audit, National Bottom
Up Methodology
Census of population,
households and
Conditioned gross floor ) building untis in the
area* A [m’] 1 1,136 | 2,556 Republic of Macedonia,
2002 - book XllI,
Skopje, May, 2005
Specific Space Heating
Demand of building [KWh/ Rulebook for energy
constructed according | SHDRges 120 72 62 audit, National Bottom
to the initial building m2/a] Up Methodology
code
Specific Space Heating
Demand of building [KWh/ Rulebook for energy
constructed according | SHDgs m2/al 88 46 41 audit, National Bottom
to the new building Up Methodology
code
Expenditure Factor of
the heating system in Rulebook for energy
the building . EFper | [ 160 | 1.48 | 1.46 | audit, National Bottom
constructed according Up Methodolo
to the old building P &Y
code
Expenditure Factor of
the heating system in Rulebook for energy
the building . - [] 117 | 117 | 117 | audit, National Bottom
constructed according Up Methodology
to the new building
code

9 Country specific document with case by case calculation values
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Annual use efficiency
of the heating system
in the building
constructed according
to the old building
code

Rulebook for energy
Ninicode [-] 0.63 0.68 0.68 | audit, National Bottom
Up Methodology

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

Rulebook for energy
Nhew [-] 0.87 0.88 0.89 | audit, National Bottom
Up Methodology

Table 1. Heating Degree Days
Berovo 2,932 Krushevo 3,735
Bitola 2,635 Kumanovo 2,552
Veles 2,303 | Ohrid 2,501
Gevgelija 2,080 | Prilep 2,629
Gostivar 2,728 | Skopje 2,536
Demir Kapija 2,241 | Struga 2,636
Kichevo 2,632 Strumica 2,364
Kochani 2,271 | Tetovo 2,662
Kriva Palanka 2,757 | Shtip 2,388

10 Country specific document with case by case calculation values
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II.II.III 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 ((SHDgep + HWD) = EFp.; — (SHDz57 + HWD) = EF.zf)

Option 2:
TFES = 4 » (SHDEEI +HWD _ SHDgsf +HLL’D]
T'-'-'!E.-F T'E.-F.-F

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]

SHDgg 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.

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

Lifetime of the measure in years (default)

Conditioned gross floor area of the refurbished building (default)

Specific Space Heating Demand of the reference building (default)

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

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

Definition of calculation values

Table 1. Heating Degree Days
Berovo 2,932 Krushevo 3,735
Bitola 2,635 Kumanovo 2,552
Veles 2,303 | Ohrid 2,501
Gevgelija 2,080 | Prilep 2,629
Gostivar 2,728 | Skopje 2,536
Demir Kapija 2,241 | Struga 2,636
Kichevo 2,632 Strumica 2,364
Kochani 2,271 | Tetovo 2,662
Kriva Palanka 2,757 | Shtip 2,388

12 Country specific document with case by case calculation values
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mult

Singl Multi-apartment
Description Para | Dimen fa::ngilsl buildings Source
meter | sions 16 36
home
apartments
Rulebook for energy
Lifetime of the building audit, National
shell [vears] >25 Bottom Up
Methodology
Rulebook for energy
Lifetime of the audit, National
windows / glazing [years] 24 Bottom Up
Methodology
Census of
population,
households and
Conditioned gross floor X building units in the
area of the refurbished A [m?] 71 1,136 2,556 .
building * Republic of
Macedonia, 2002 -
book XIllI, Skopje,
May, 2005
s s o e
Heating Demand of the | SHDRes ) 120 72 62 ’
reference building m’al Bottom Up
Methodology
Area-related Space Rulebook for energy
Heating Demand of the [kWh/ audit, National
energy efficient SHDerr mZa] 88 46 4l Bottom Up
building Methodology
Area-related Domestic [kWh/
Hot Water Demand HWD mial 23 23 23 Study work
Expenditure Factor of Rulejbook for enerey
the heating system in EFRref [-] 1.60 1.48 1.46 audit, National
the reference building Bottom Up
Methodology
Expenditure Factor of RUIebeOk for enerey
the heating system in EFes [-] 1.17 1.17 1.17 audit, National
the efficient building Bottom Up
Methodology
Annual use efficiency Rulebook for energy
of the heating system audit, National
in the reference et ] 0.63 0.68 0.68 Bottom Up
building Methodology
Annual use efficiency Rulebook for energy
of the heating system Nest [-] 0.87 0.88 0.89 audit, National
in the efficient building Bottom Up

13 Country specific document with case by case calculation values
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II.II.IV Room air conditioner < 12 kW cooling capacity

Methodology ‘

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

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

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

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

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

Bottom-up formula

Option 1 (for non-refurbished buildings):

SEERmef SEERAgfy

TFES = (B » hgy ) » (

TFES = (B »hgy) = (i — 22— ) =

EERgf EERgsy

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

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

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

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

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

14 Country specific document with case by case calculation values
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TFES = A = (5CDgq; * SFER.L. SCDz » ﬁj

TFES = A » (SCDgqy + FERmy SCDzpp + —EEREH:I

Definition

TFES: Total Final Energy Savings [kWh/a]

Pc Installed cooling power of the cooling system [kW]

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

SEERRes Seasonal Energy Efficiency Ratio of the reference air conditioning
system

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

EERRes Energy Efficiency Ratio of the reference air conditioning system

EERgs Energy Efficiency Ratio of the more efficient air conditioning
system

n Number of room air conditioners < 12 kW installed

A Conditioned floor area of the building [m?]

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

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

Baseline

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

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

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

Values:
Lifetime of the measure in years (default)
Full-load hours [h/a] (default)

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

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

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

15 Country specific document with case by case calculation values
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Specific Cooling Demand of the reference building (default)
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Definition of calculation values

Aaiinn,
(Y 5
(N v,

. . Default
Description Parameters | Dimensions Source
Value
https://www.energy-
community.org/pls/portal
Lifetime of the measure [years] 15 v.org/pls/p /
docs/906182.PDF, page 85,
section 13
Installed cooling power of the roject
. &P P fwy | PO
cooling system specific
http://eur-
Installed cooling power Full-load X [h/al 350 lex.europa.eu/LexUriServ/L
hours (Ann. II, T 4) exUriServ.do?uri=0J:L:2012
:072:0007:0027:en:PDF
Seasonal Energy Efficiency Ratio
of the more efficient air SEERg [-] 6.1
conditioning system
Seasonal Energy Efficiency Ratio htto://eur-
of the reference air conditioning SEERRes [-] 2.6 lex.europa.eu/legal-
system content/EN/TXT/PDF/?uri=
Energy Efficiency Ratio of the CELEX:32011R0626&from=
more efficient air conditioning EERg [-] 3.2 [EN,
system Annex |l, Table 1
Energy Efficiency Ratio of the
reference air conditioning EERRes [-] 1.4
system
Specific Cooling Demand: 5 Estimation in accordance
o SCDget [kWh/m?/a] | 34 . .
Reference building with Energy Audit Rulebook
Specific Cooling Demand: Ener Estimation in accordance
P & B scDw | (kwh/m¥al | 17

efficient building

with Energy Audit Rulebook
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II.II.V  Combined Heat and Power plants (CHP) 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

A newe  Feicme
rms:( acer | Qenewe et )-tmn-(l — for)

Nelmef  Mehmef  Melcwp

Factor for feeding electricity and heat into the public grid

_ Qenpe + Weipe

fos = Qencre T Wercup

Definition

TFES Total Final Energy Savings [kWh/a]

Pel,crp Electrical power of the CHP plant [kW]

Nel,Ref Electrical efficiency of the reference electricity generation plant [%]
Qtn,crp Thermal power of the CHP plant [kW]

Nth,Ref Thermal efficiency of the reference heat generation plant [%]
Nel,cHP Electrical efficiency of the CHP plant [%]

ti00 Average yearly full load hours of the CHP plant [h/a]

frg Factor for feeding electricity and heat into the public grid

Qth pc Heat fed into the public grid (e.g. district heat)

Wel pg Electricity fed into the public grid

Qtn,crp Heat generated in CHP plant

Wel crp Electricity generated in CHP plant

Baseline

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

Values:

Lifetime of the measure in years (default)

Electrical power of the CHP plant (project specific)

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

Factor for feeding electricity and heat into the public grid (project specific)
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Definition of calculation values

sailing
\ 5
A 4,

mult

.,
., 3]
r 1Y
sy

L Param | Dimensi | Default
Description Source
eter ons Value
“Recommendations on
Measurement and Verification
e Methods in the framework of
Lifetime of the measure [years] 15 Directive 2006/32/EC on Energy
End-Use Efficiency and Energy
Services”, page 85-87".
Electrical power of the CHP plant Pel,chp [kWel] spp:)éﬁic;
http://eur-
Electrical efficiency of the lex.europa.eu/LexUriServ/LexUri
reference electricity generation | ng ref [%] 48 Serv.do?uri=0J:1:2011:343:0091
plant (natural gas) :0096:EN:PDF _ (Annex | and
Annex Il
Thermal power of the CHP plant Qtn,cre | [kWth] Sr:zjc?fcltc
http://eur-
Thermal efficiency of the lex.europa.eu/LexUriServ/LexUri
reference heat generation plant | N rer [%] 90 Serv.do?uri=0J:1:2011:343:0091
(natural gas) :0096:EN:PDF _ (Annex | and
Annex Il)
Electrical efficiency of the CHP 0 project
plant el CHp [%] specific
Average yearly full load hours of ¢ [h/a] project
the CHP plant 100 specific
Factor for feeding electricity and ¢ [] project
heat into the public grid PG specific
Heat fed into the public grid (e.g. project
district heat) Qtn.pa [ specific
.. . L project
Electricity fed into the public grid | W pg [-] specific
. project
Heat generated in CHP plant Qth,cHp [-] specific
.. . project
Electricity generated in CHP plant | W crp [-] specific
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II.II.VI Installation of a soil-, water or air-source heat
pump in new buildings

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

When applying the formula, the following conditions have to be met:

The criteria for the minimum Seasonal Performance Factor (SPF) according
to Annex VII of the Renewable Energy Directive 2009/28/EC must be
taken into account.

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

Bottom-up formula for single-family homes

Option 1:

TFES = A= |(SHD + HWD) «EF._. — (SHD + HWD) = EE. ..
Ref Ir

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

Nref Neff
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]
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
NEfef 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=A,, « | (SHD + HWD) « EF,_. — (SHD + HWD) =« EF.-;
Fli Ref EfT

Option 2:

TFES = n = Agy » (SHD + HWD B 5HD -I—HWDJ
Nref Neff

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/m?2/a]

EFRes Expenditure Factor of the reference heating system

EFes Expenditure Factor of the efficient heating system

INRef Annual use efficiency of the reference heating system

TEfe 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.

21 Country specific document with case by case calculation values



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

Single-family houses
_— Parame . . Default
Description Dimensions Source
ters Value
Lifetime of the measure https://V\{ww.energy-
Installation of a heat pump in new [years] 10 community.org/pls/p
. ortal/docs/906182.P
buildings
DF
Conditioned gross floor area of roiect
the newly constructed building A [m?] sp eéific
and supplied by the heat pump P
- . analyses of energy
f H D HD kWh/m?
Specific Space Heating Demand S [ /m?/a) 88 certificates
Specific Domestic Hot Water Study works
D 2 2
Demand HW [kWh/m?/a] 3 documentation
Expenditure Factor of the Energy Audit
. EFges [-] 1.60
reference heating system Rulebook, pg 99
Expenditure Factor of the efficient Energy Audit
: EFesr [-] 0.28
heating system Rulebook, pg.116
Annual use efficiency of the Energy Audit
: NRef [-] 0.63
reference heating system Rulebook, pg 99
Annual use efficiency of the ] 357 Energy Audit
efficient heating system Meft ) Rulebook, pg.116
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Multi-family apartments and big housing blocks

Parame

Default

Description Dimensions Source
ters Value
https://www.energ
Lifetime of Installation of a heat y-community.org/
. s [years] 10
pump in new buildings pls/portal/docs/90
6182.PDF
Conditioned gross floor area of the
building unit located in the newly A [m?] project
constructed building and supplied specific
by the heat pump
46 (16
building
N . . 5 units) Analyse of energy
Specific Space Heating Demand SHD [kWh/m?/a] 21 (36 certificates
building
units)
Specific Domestic Hot Water HWD [kWh/m?/a] 53 Study works.
Demand documentation
Expenditure Factor of the EF [ 13 Energy Audit
reference heating system Ref ) Rulebook, pg 99
Expenditure Factor of the efficient EF [ 0.8 Energy Audit
heating system Eff ) Rulebook, pg.116
Annual use efficiency of the Energy Audit
reference heating system Mref [ 0.68 Rulebook, pg 99
Annual use efficiency of the Nt [] 3.57 Energy Audit

efficient heating system

Rulebook, pg.116

* The reference value for a dwelling is 71 m” and the average family consist of 3.7 members. It
could be taken as default value if necessary to calculate depending of the received information on

the heated surface.
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II.II.VII 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) » EFge; — (SHD + HWD) » EFyff) )

Option 2:
TFES = 4+ (S'HD + HWD _SHD + HWD ]

Nasf Nefr
Definition
TFES Total Final Energy Savings [kWh/a]
A Conditioned gross floor area of the existing building [m?]
SHD Specific Space Heating Demand [kWh/m?2/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:

=M *dpy * T AW = Brgep — T AWLY = EFggr
TFES A (SHD + HWD) » EFg.g — (SHD + HWD) = EFgg

Option 2:
TFES = s Agy » (S'HD + HWD B 5HD +HWD]
Nasf 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
existing building and supplied by the heat pump
SHD Specific Space Heating Demand [kWh/m?2/a]
HWD Specific Domestic Hot Water Demand [kWh/m?/a]
EFrer Expenditure Factor of the reference heating system
EFgs Expenditure Factor of the new heating system
NRef Annual use efficiency of the reference heating system
TEfe 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

Single-family houses

L Paramet| . . Default
Description Dimensions Source
ers Value
I , https://www.energy-
Lifetime of the measure Installation i
[years] 10 |community.org/pls/portal/doc

of a heat pump in new buildings

s/906182.PDF

Conditioned gross floor area of the A (m? project
m
existing building specific
Specific Space Heating Demand SHD |[kWh/m?/a]| 120 |analyses of energy certificates

Specific Domestic Hot Water] .
b q HWD |[kWh/m?/a]| 23 |[Study works documentation
eman

Expenditure Factor of the reference

. EFges [-] 1.60 |Energy Audit Rulebook, pg 99
heating system
Expenditure Factor of the efficient .
. EFc [-] 0.28 |Energy Audit Rulebook, pg.116
heating system
Annual use efficiency of the .
) NRef [-] 0.63 |Energy Audit Rulebook, pg 99
reference heating system
Annual use efficiency of the efficient .
Neff [-] 3.57 |Energy Audit Rulebook, pg.116

heating system with HP
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Multi-family apartments and big housing blocks

efficient heating system

Description Parameters | Dimensions | Default Value Source
https://www.energ
Lifetime of Installation of a v .
heat pump in new buildings [years] 10 community.org/pls
pump & /portal/docs/90618
2.PDF
Conditioned gross floor 2 . -
area of the existing building A [m’] project specific
72
(16 building
Specific Space Heating , units) Analyse of energy
Demand SHD [kwh/m?/al 62 certificates
(36 building
units)
Specific Domestic Hot 5 Study works
Water Demand HWD [kWh/m?/a] 23 documentation
Expenditure Factor of the Energy Audit
. EFRes [-] 1.48
reference heating system Rulebook, pg 99
Expenditure Factor of the Energy Audit
- . EFes [-] 0.28
efficient heating system Rulebook, pg.116
Annual use efficiency of the Energy Audit
: NRef [-] 0.68
reference heating system Rulebook, pg 99
Annual use efficiency of the i
Y Nett ] 357 Energy Audit

Rulebook, pg.116
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II.II.VIII Improvement of heat generation, distribution and
emission

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

New installation and replacement of boilers:

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

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

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

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

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

New installation or improvement of control system

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

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

Option 1:
TFES = A= 5SHD = (EFp.; — EFzsf)

L

Option 2:

1 1
TFES = A=5HD = -—
Nrp Mep

Nro = Tirb Nre Tird
Nep = Tleb Tee Tled

Definition

TFES Total Final Energy Savings [kWh/a]

A Conditioned gross floor area of the building [m?2]
SHD Specific Heating Demand [kWh/m?a]

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

g Annual use efficiency of replaced heating system
Meg 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 or project specific)
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)
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Annual use efficiency of replaced heating system (with participating parts) (default)
Annual use efficiency of condensing heating system (with participating parts) (default)

Definition of calculation values

. .. |Multi-family| Multi-family
Para- | . . Single family o o
Description Dimensions e building 16 | building 36 Source
meters building
apartments | apartments
https://www.e
nergy-
Average lifetime of the .
[years] 17 community.org
measure
/pls/portal/doc
s/906182.PDF
Conditioned gross ect ect ect
rojec rojec rojec
floor area of the A [m?] P J_ ) P J‘ . P J‘ .
o specific specific specific
building
Specific Space Heating Energy Audit
SHD 120 72 62
Demand [kWh/m?/a] Rulebook
Expenditure Factor of Energy Audit
the reference heating | EFger [-] 1.60 1.48 1.46 Rulebook, page
system 104
Expenditure Factor of Energy Audit
the new heating EFes [-] 1.15 1.13 1.12 Rulebook, page
system 104
Annual use efficiency Energy Audit
of replaced heating NRef [-] 0.63 0.68 0.68  [Rulebook, page
system 104
Annual use efficiency Energy Audit
of condensing heating |  Nes [-] 0.87 0.88 0.89 Rulebook, page
system 104
Eff.|C|ency of replaced e [] 0.83 0.89 0.89
boiler
Efficiency of replaced )
emitters Mre [ 0.81 0.81 0.81 Energy Audit
— Rulebook, page
Efflu.enc.y of replaced Ned ] 0.93 0.94 0.95 104,120
distribution system
Efficiency of efficient Nes [] 0.95 0.97 0.98

new boiler
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Efflf:lency of new Nee [] 0.93 0.93 0.93
emitters
Efficiency of efficient

o Ned [-] 0.98 0.98 0.98
distribution system

II.II.IX 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 = ;{ t_t )
Npoiter * Mdiz  “Tmi Tmew
Definition
TFES: Total Final Energy Savings [kWh/a]
SHD Specific heating demand of the building [kWh/m?/a]
A Conditioned gross floor area [m?2]
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)
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Annual use efficiency of initial heat emission (default)
Annual use efficiency of new heat emission (default)
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Definition of calculation values

Aaiinn,
(Y 5
(N v,

.. Parame | Dimensi | Default
Description Source
ter ons Value
“Recommendations on
. . Measurement and Verification
Lifetime of Installation of )
thermostatic valves on [years] 10 Methods in the framework of
radiators y Directive 2006/32/EC on Energy
End-Use Efficiency and Energy
Services”, page 85-86
Conditioned gross floor area A [m?] proj?.Ct
specific
SpeuﬂF heatlng demand of SHD [kWh/m 120 Energy Audit Rulebook,
the building )
/a]
A [ ffici fh
nnua l.Jse efficiency of heat Nboiler [-] 0.83 Energy Audit Rulebook,
generation
Annual use efficiency of heat .
distribution Nais [-] 0.93 Energy Audit Rulebook,
Ar?r?ual use efficiéncy of i L] 0.81 http://www.evaluate-energy-
initial heat emission savings.eu/emeees/downloads/
Annual use efficiency of new 0.93 EMEEES WP42 Method 4 resb
heat emission Mnew ] : oilers 080609.pdf.

Table 1. Heating Degree Days
Berovo 2,932 Krushevo 3,735
Bitola 2,635 Kumanovo 2,552
Veles 2,303 | Ohrid 2,501
Gevgelija 2,080 | Prilep 2,629
Gostivar 2,728 | Skopje 2,536
Demir Kapija 2,241 | Struga 2,636
Kichevo 2,632 | Strumica 2,364
Kochani 2,271 | Tetovo 2,662
Kriva Palanka 2,757 | Shtip 2,388
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http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES_WP42_Method_4_resboilers_080609.pdf.
http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES_WP42_Method_4_resboilers_080609.pdf.
http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES_WP42_Method_4_resboilers_080609.pdf.
http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES_WP42_Method_4_resboilers_080609.pdf.

mu \t@}
II.II.X Photovoltaic plants

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

This measure results in reduction of final energy sold to customers of energy
utilities (and thereby possible primary energy savings) and not in final energy
savings.

Bottom-up formula

Option 1:
TFES = Poy »t = PR » (1 — eegy4)

Option 2:

1
TFES = PFl-’ * E" Hm = Mgl * ':1 _'FE.DB.B:] * {1 - gggrid}

PV

Definition

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

Ppy Installed peak power of the PV system [kW eax]

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

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

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

sPpy Specific peak power of the PV system [kW,e,«/m?2 module area]

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

et Average electric efficiency of the modules

P Combined PV system losses [% of H,]

Lozg

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

Estimated loss due to angular reflectance effects: 2.9%*°
Other losses (cables, inverter etc.)

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

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

Values:

Lifetime of the measure in years (default)

Installed peak power of the PV system (project specific)
Sunshine duration at 1000 W/m? (full-time load) at site (default)

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

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

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

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

Average electric efficiency of the modules (default)
Combined PV system losses (default)
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I Paramet | Dimensio | Default
Description Source
er ns Value
Recommendations on Measurement
and Verification Methods in the
framework of Directive 2006/32/EC
Lifetime of the [years] ’3 on Energy E‘nd—Use Efficiency and
measure Energy Services;
https://www.energy-
community.org/pls/portal/docs/906
182.PDF
Installed peak power project
of the PV system Py [lkWpeak] specific
Sunshine duration at
1000 W/m2 (full-time t [h/a] 1,385 | RET Screen, NASA,
load) at site
Performance ratp of http://www.ise.fraunhofer.de/de/ve
the PV plant: ratio of . .
the actual and PR %] 0.84 roeﬁenthchunggn/konferenzbenrae
. ge/konferenzbeitraege-2013/28th-
theoretical energy
output of the PV plant eupvsec/woyte.pdf
http://www.viessmann.co.uk/conten
t/dam/vi-
Specific peak power of [kVVpgak/ brands/UK/PDFs/Brochures/Energy%
Sppv m 0.17 20from%20the%20Sun.pdf/ jcr _con
the PV system . - o
module tent/renditions/original.media file.d
areal ownload attachment.file/Energy%2
0from%20the%20Sun.pdf
Average sum of global
irradiation per square
meter received by the
modules of the given . .
system with a certain H, . 154 CaIcuIat|o.n in accordancg to
. [kWh/m?] http://re.jrc.ec.europa.eu/pvgis/
slope (e.g. 35°) and
azimuth (e.g. 0°, i.e.
oriented towards
south)
http://www.viessmann.co.uk/conten
t/dam/vi-
Average electric brands/UK/PDFs/Brochures/Energy%
efficiency of  the Nel [%] 14 20from%20the%20Sun.pdf/ jcr con
modules tent/renditions/original.media_file.d
ownload attachment.file/Energy%2
0from%20the%20Sun.pdf
Combined PV system P, (%] 26 Calculation

losses
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http://www.ise.fraunhofer.de/de/veroeffentlichungen/konferenzbeitraege/konferenzbeitraege-2013/28th-eupvsec/woyte.pdf
http://www.ise.fraunhofer.de/de/veroeffentlichungen/konferenzbeitraege/konferenzbeitraege-2013/28th-eupvsec/woyte.pdf
http://www.ise.fraunhofer.de/de/veroeffentlichungen/konferenzbeitraege/konferenzbeitraege-2013/28th-eupvsec/woyte.pdf
http://www.ise.fraunhofer.de/de/veroeffentlichungen/konferenzbeitraege/konferenzbeitraege-2013/28th-eupvsec/woyte.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://re.jrc.ec.europa.eu/pvgis/
http://re.jrc.ec.europa.eu/pvgis/
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
http://www.viessmann.co.uk/content/dam/vi-brands/UK/PDFs/Brochures/Energy%20from%20the%20Sun.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/Energy%20from%20the%20Sun.pdf
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Share of electricity that is fed into the public grid and cannot be counted as reduction of energy
sold (default or project specific):

§ PV systems private ceanq [%] prOJt?c_t

homes specific

§ PV . systems in ceanq (%] prOJt?c_t

companies specific

§ Stand-alone PV project

SISttt 9 .
systems [%] erid [%] specific
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II.III.I Kamnawun 3a NnoAUrHyBawe Ha CBecCTa

KamnarunTe MOXe MHOry Aa ce pa3fnukyBaaT eAHu oA Apyru. Tue ce pasnukysaaTt
BO HMBHaTa COAPXWHA, LeNnHuUTe rpynu, ronemumHaTta, ynotpebarta Ha Meanymute,
UTH. TakBUTE KaMnamwn Moxe aAa buaaT MHHOPMaATUBHMU M MOTMBALIMCKMN KaMnarbu;
nporpamMmM 3a nogurake Ha cBecta wiam 3a obe3beayBarbe Ha He-
WHANMBUAYANU3NPAHW NOPaKM 3a eHepreTcka eduKacHOCT WM coBeTyBare. MCTo
Taka, nopakaTa oj KamnaruTe MoXe Aa Ce WMPU NPeKy passindyHu KaHanu (Bectu,
TB , 6powypu u cn.).

Kamnawute 3a noaurHyBawe Ha cCBecTta U MHMOPMATUBHUTE Kamnawu Tpeba aa
6bupat noagpXaHu cO couujaneH MapkeTuHr. CouumjanHMOT MapKeTuHr 6apa
pa3BuMBarbe U UHTErpUpame Ha MapKeTUHLLUKUTE KOHUEeNTu co ynoTtpeba Ha apyru
npucTtanu 3a BAMjaHWE Ha HABUKUTE KOU MM KOPUCTAT UHAMBUAYaANHUTE nuua u
3aegHnuMTe 3a nojobpa 3aegHMYka  coumjanHa  coctojba.  BknyuyBajku
BMETHyBawe Ha yrnoTtpebata Ha WUCTpaxyBame, Hajaobpute nNpakTUKW, Teopuw,
yBua Ha nybnukaTta v NapTHeEpPCTBOTO, MHOpMUpare 3a AOoCTaBaTa Ha OCETIMBMU
HaTnpeBapyBayku NporpamMmu M Nporpamu 3a oAAenHU coumjasHM NPOMEHN KOULLTO
ce eDeKTMBHM, ePUKACHU, COOABETHU U oapXAunBM. 1

Co uen pa ce NOCTUrHaAT HEKakBM pe3ynrtaTtu, MMnepaTtuB € Kamnakwarta Ada e
HaMeHeTa 3a uesHaTa rpyna koja Tpeba ga ce ondaTtu. 3a obpakateTo KOH HUB,
Tpeba aa ce KopmucTaT HajnOroAHMTE KOMYHUKALMCKN UHCTPYMEHTW.

Tpeba oa ce HanoMeHe Aeka MOTEeHUMjaslHUTe 3alTean MoxXe [a ce 3rosemaTt Kora
Ke ce KOM6WHMpaaT CcO T.H. OBO3MOXYBauku (akTopu Kako LITO Ce Ha npumep
(bMHaHcKMCcKNTE CcpeacTBa WMAM HOBUTE BELWUTUHM, @ CO 3ajakHyBaudkuTe dakTopu
KaKo LUTO ce noBpaTHUTEe MHdOpMauumM, NoTeHUMjaHUTE 3aliTean MoxaT aa buaar
ywTe nosmcokn.** Cenak, Kora cTaHysa 360p 3a MHAMBMAYANHOTO OAHECYBake BO
coumjanHaTa MHTepakuMja, HAYMHOT Ha XWBOT, HOPMUTE U BPEOAHOCTUTE, Kako U

IMerfyHapoaHa acounjaumja 3a coumnjaneH mapkeTuHr, EBponcka acouujaumja 3a coumnjaneH
MapKeTUHr 1 ABCTpasincka acouujaumja 3a couunjaneH mapketuHr (2013). KoHceH3ycC aepuHnymnja 3a
coymjaneH mapketuHr (4 Oktomepu 2013).

2http://ec.europa.eu/energy/intelligent/projects/sites/iee-
projects/files/projects/documents/behave guidelines for behavioural change programmes_en.pdf
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TEXHOMIOrMMTE U NonuTUKUTE Tpeba aAa 6uaat 3eMeHu BO NpeaBua 3aToa LITO TUE
ja 0BO3MOXYyBaaT WM orpaHMyyBaaT NpoOMeHaTa BO OAHecyBareTo."

CneanHaTta cdopMyna ro gaBa NpuUCTanoT 3a KBaHTUdULMpate Ha MoTeHUUjanHuTe
3aWTean nNpexky KamnaruTe 3a NoAUrHYBaHETO Ha CBECTa:

dopmMyna no Opgaony — Harope Merogosiorunja

TFES = FECyg * S

FECrg=mn "FEC;Jersnr!

ADedvHuumja

TFES BkynHu 3awTtean Ha dumHanHa eHepruja [kWh/a]

FECc MoTpowyBayka Ha ¢duHanHa eHepruja Ha oapeneHa cneumduyHa
rpyna (3a enekTpu4yHa eHeprmja unm 3a efieKTpu4yHa eHeprmja m
TonsnHcKa eHepruja) [kWh/a]

FECperson MoTpowyBayka Ha ¢WHaANHa eHepruja Ha egHo Junue (3a
efleKTpU4Ha eHepruja wam 3a enekTpuvyHa eHepruja v TOMJIMHCKAa
eHepruja) [kWh/a]

Sq dakTop Ha 3aWTeau o4 KaMnakaTa 3a noaurawe Ha ceecrta [%]

n bpoj Ha nuua BoO egHa cneuundunyHa rpyna

OCHOBHM BpeaAHOCTU

He ce BKk/lydyeHM KaMnamwy 3a Noauramke Ha ceecra.

BpeaHocTu:
XXneoteH Bek Ha MepkaTa BO rognHu (Boobun4yaeHa)

(MpoceyHa) MoTpowyBayka Ha MHanNHa eHeprunja Ha oapeAeHa cneunduyHa rpyna (3a
efieKTpUyHa eHepruja wuauM 3a efnekTpuyHa eHeprmja U TOMJIMHCKa eHepruja)
(cneundunyHa BpeagHOCT 3a MPOEKT)

MoTpowyBayka Ha duHaANHa eHepruja Ha eaHo nuue (3a enekTpuyHa eHepruja uan 3a
efleKTpUYHa eHepruja n TonanHcka eHepruja) (BoobnyaeHa)

daKkTop Ha 3awTesa Ha KaMmnawaTta 3a nogmrarbe Ha cBecTa (Boo6wqaeHa)

bpoj Ha nuua BO eaHa cneundurydHa rpyna (cneunduryHa BpeaHOCT 3a NPOEKT)

13 EBponcka areHumja 3a xunBoTHa cpeanHa (European Environment Agency -EEA): MocTurHysarse
eHepreTcka edmKacHOCT NpeKy MepKM 3a NpoOMeHa Ha O4HEeCYyBakEeTOo: WTOo e noTpebHo?, 2013
KoneHxareH.
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AedunHnynja Ha BpeaHOCTUTE oA NpecMeTKaTa

Onmc Napa ,Cl,mv.|e|-| BoobuuyaeHa Wssop:
metap 3uja BpeaHoCT

Recommendations on
Measurement and
Verification Methods in
the framework of
Directive 2006/32/EC on

XMBOTEH BEK HA mepKaTa BO

FofMHI [years] 2 En(.er.gy End-Use
Efficiency and Energy
Services;
https://www.energy-
community.org/pls/port
al/docs/906182.PDF

MoTpowyBayka Ha  ¢uHaNHa

eHeprnja Ha egHo Auue (3a

eNleKTpMYHa eHepruja .W'IM 3a FECourson | [kWh/al] 3,008 [JpxaBeH 3aBof, 3a

efNlekTpnYHa eHepruja " CTaTUCTMKA

TOMN/MHCKA eHepruja)

(BoobMYUaeHa)

(MpoceyHa) MoTpoluyBayka Ha

duHanHa eHepruja Ha oapeaeHa

cneumduyHa rpyna (3a

efNlekTpuYHa eHeprMJ.a WK 3a FEC,. (kWh/a] CneunduyHo

efleKTpUYHa eHepruja u 3a NPOEKTOoT

TOM/IMHCKa eHepruja)

(cneunduyHa BpegHoCT 3a

cneunduyHa rpyna)
http://ec.europa.eu/en
ergy/intelligent/projects

dakTOp Ha 3awTeqa Ha Mtgs |ee-. .
projects/files/projects/d

KamnaraTa 3a NoAurHyBarbe Ha Sq [%] 1.2

csecTa (BoobuuyaeHa)

ocuments/behave guid
elines for behavioural
change programmes e

n.pdf
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II.III.II BoBeayBawe Ha NpaBuna 3a rpagere 3a HOBU
CTaHb6eHu n 3rpaaun 3a TepumjapHUOT CEeKTOop

MeToAoT Ha npeTcTaByBatbe Ha rpajeXHUTe npasBuna 3a HOBUTE 3rpaau of
CTaHB6EHMOT U TepuMjanHMOT CeKTOp Ce OBO3MOXYBa MpoLEHKaTa Ha rOAWULLIHUTE
eHepreTcky 3alTeAnM KOUWTO Mpou3nerysaaT o MpeTcTaByBa-€TO Ha HOBUTE
rpagexHuW npasuaa co NocTporn nobapyBarba NMoBp3aHM co noTpebaTa 3a rpeere
Ha MPOCTOPOT Ha 3rpajaTa Kako M Of BOBEAYBaH-eTO Ha OHME MEepKM KOWLITO ja
npomMoBupaaT n3rpaaba Ha 3rpaju KOW ce CO ylTe MocTporn 6aparba NOBpP3aHM Co
notpebaTa 3a rpeere Ha NPOCTOPOT Ha 3rpajaTta CnopeAeHo CO BeKe NMOCTOeYKUTE
rpagexHu npasuna.

dopmyna no Oaaony - Harope metoaonorunja'®

Onuuja 1:

TFES = A# (SHDjse0ze * EFoa — SHDporweozs * ERff)

p.i

Onuuja 2:
TFES = A » (SHDir!n-mde SHDr!ﬂfmdeJ
Ninicods Mrmew

ADedvHuumja

TFES: BkynHu 3awtean Ha dpuHanHa eHepruja [kWh/a]

A KoHoMunMoHMpaHa mnogHa NOBpLIMHA Ha HOBOWM3rpageHu objekTtu
[m?*]
CneundnuyHa notpeba Ha eHepruvja 3a rpeerbe Ha NPOCTOPOT 3a

SHD.. ob6jekTM u3rpageHu cnopea MpBUYHUTE TpadeXHW npasuna

inicode BoBeaeHu nocne YYYY uaun cnopea rpaAexHu npasuia Ko WTO ce

npumeHeTn Bo YYYY [kWh/m?/a]
CneundnuyHa notpeba Ha eHeprmja 3a rpeere Ha NpOCTOPOT Ha

SHDewcode 06jeKkT m3rpageH crnopen HOBUTE rpaAexHW npaBuna BO ynoTpeba
o4 YYYY [kWh/m?/a]

EFRrer ®dakTop Ha TPOLIOUM Ha CUCTEM 3a rpeewe BO 3rpagata crnopen
cTapuTe rpafexHu rnpasuna

EFgs dakTop Ha TPOLIOUM Ha CUCTEM 3a rpeewe BO 3rpagata crnopen
HOBWUTE rpageXHu npasuna

Nt EdurkacHOCT Ha roanwHaTa NoTpowyBadyka Ha CUCTEMOT 3a FpeeHe

nicocs Ha 3rpaav usrpajeHu cnopej ctapuTe rpafexHu npasuna
- EdurkacHOCT Ha roanwHaTa NnoTpowyBadka Ha CUCTEMOT 3a FpeeHe
(e

Ha 3rpaam n3rpageHum cnopea HoBuUTe rpagexXHu npaesusia

14 Mpenopaku 3a MeToguTe Ha Mepere 1 BepudmrKaumja BO pamkmTe Ha JupekTueaTa 2006/32/EC 3a
ednKacHO KOpUCTEHE Ha eHeprujaTa n eHepreTckmn ycnyru, ctpaHa 66; lNpeB3emMarbe:
https://www.energy-community.org/pls/portal/docs/906182.PDF, 30 JyHu 2015

15Ibidem, cTpaHa 67.
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OcHOBHM BpeaHocTn®

CneuundunyHaTta notpeba 3a rpeerbe o4 NpBOOUTHUTE FpaZleXXHU NpaBuia KoM Ba)aT of
YYYY roavHa uvnun ce BoBeneHu oa YYYY roamHa. Bo cnydaj, Oa HeMano BaXeuykwu
rpagexeH koa BO YYYY, OocHOBHa BpeAHOCT € npoceyHaTa noTtpeba 3a rpeere Ha
MpoOCTOpOT Ha ob6jekTn narpagexHun so YYYY.

Bo cnyuaj, kora co Mmepkute 06jekToT ce nogobpyBa nosBeke oA Toa WTO € AedUHUpaHo
BO rpajexHuTe mnpaswia, Toraw roAMWHUTE 3awTeauM Ha QuHanNHa eHepruja ce
npecMeTyBaaT Bp3 OCHOBa Ha pa3nukaTa Ha cooAHocuMTe mnomery cneundpuyHaTta
notpeba o4 eHepruja 3a rpeewe Ha MNPOCTOPOT W eHepreTckata epWKacHOCT Ha
CUCTEMOT 3a rpeeme - 3a NpBMYHWUTE FpaZleXXHu npaswuia uan rnpasunata BOBeAEHU BO
YYYY roavHa v 06jeKTOT WTO Ce pa3rneayBa.

AKO rpafexHuTe npaBuna coapxaT baparba 3a epuMKacHOCT Ha CUCTEMOT 3@ IFPeEtbeE,
Toraw m Tne Tpeba ga buaaTt BKIyYEHMN.

BpeaHocTa 3a cneuundunyHa notpeba Ha eHepruja 3a rpeerse Tpeba Aa ce Kopernpa co
COOABETHUTE TOM/IMHCKWN CTEMEH AEHOBM.

BpeaoHocTu:
XXnBoteH Bek Ha MepkaTa BO rognHu (BoobmuuaeHa)
KoHanumoHmnpaHa 6pyTo noaHa noBplmMHa (BoobmnuaeHa)

CneundunyHa notpeba Ha eHepruja 3a rpeere Ha MNPOCTOpPOT Ha 06jekT m3rpageH
cnopea ctapuTe rpagexHu npasuna (BoobuyaeHa BpeaHOCT)

CneuundunyHa notpeba Ha eHepruja 3a rpeere Ha MNpoCTOpOT Ha ob6jekT u3rpageH
cnopea HOBUTE rpadexHu rnpasunia (BoobnyaeHa BpeaHOCT)

dakTop Ha TPOWOLM Ha CUCTEM 3a rpeewe BO 3rpaja crnopes crapuTe rpagexHu
npasuna (BoobmnyaeHa)

dakTop Ha MOTpOLlyBayKa Ha CUCTEM 3a rpeerbe BO 3rpaga Crnopesi HOBUTE rPpagexHu
npasuna (BoobmyaeHa)

EdnkacHOCT Ha roguiHaTa NoTpolyBayYyka Ha CUCTEM 3a rpeeme Ha 3rpaau narpageHu
cnopea ctapuTte rpagexHu npasuna (BoobuyaeHa)

EdnkacHOCT Ha rogviHaTa NoTpoLwyBayka Ha CUCTEM 3a rpeere Ha 3rpagu usrpageHu
cnopea HOBUTE rpagexHu npasuna (BoobuyaeHa)

Ibidem, cTpaHa 66.
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EanHey
Ha 3rpaga
MNapam MMeH3 3rpapga po 36
Onuc P A . damun bo 16 PaAa A U3BOp
erap vja . CTaHOBMU
ujapHa | craHoBM
3rpaga
MNpaBuAHKK 3a
eHepreTcka
CraBatbe BO cMna KOHTDONA
Ha No4YeTHUTe [roauHa] 2010 pona,
HaUMOHaNHa
rpageXKHun NpaBmna .
meToAo/0rmja
Oppony-Harope
MpaBUAHKUK 3a
eHepreTcKa
CraBatbe BO cMna KOHTDONA
Ha HoBUTE [roauHa] 2013 pona,
HaUMOHaNHa
rpageKHun npaBmnaa .
meTozo/0rmja
Oppony-Harope
MNpaBUAHKUK 3a
eHepreTcKa
MpoceyeH KMBOTEH [years] 15 KOHTpPONa,
BEK Ha MepKaTa HaUMOHasHa
MeTo4010rMja
Oppony-Harope
Monwuc Ha
HacesieHneTo,
OOMaKMHCTBaTa
KoHanumoHupaHa M CTaHOBUTE BO
6pyTo noAHa A [m*] 71 1,136 2,556 Peny6uKa
nospwmHa* MakenoHuja,
2002 - KHura XIlI,
Ckonje, Maj,
2005
CneunduyHa MpaBnAHKK 32
notpeba 3a rpeere eHepreTcKa
Ha NpoCTOp Ha SHD et [kV;/h/ 120 72 62 KOHTpPOAa,
3rpaga uarpageHa m-a] HaLMOHaNHa
cnopeg, ctapure MmeToA0/10rMMja
rpagerKHN NpaBmna Oppony-Harope
CneundunyHa MpaBUNHKK 3a
notpeba 3a rpeere eHepreTcKa
kWh
Ha NpOCTOp Ha SHDerr [ \ / 38 46 a1 KOHTPONa,
3rpaga uarpageHa m-a] HaLMOHaNHa
cnopej HoBUTe MeToA0/10MMja

rpageKHu npasuna

Oppony-Harope
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dakKTop Ha MpaBWUAHUK 3a
TPOLUOUM Ha eHepreTcka
CUCTEM 3a Fpeerbe EFacr [] 1.60 1.48 1.46 KOHTpPOAa,
BO 3rpaja cnopeg HaUMOHaNHa
CTapuTe rPageHu MeTo40M0rMja
npasuna Oppony-Harope
dakKTop Ha MpaBWUAHKK 3a
TPOLIOUM Ha eHepreTcka
CUCTEM 3a Fpeerbe EFe [] 117 117 117 KOHTpPOAa,
BO 3rpaja cnopeg HauUMOHaNHa
HOBUTE rpaferKHu meTo40M0rMja
npasmna Oppony-Harope
EdumKacHocT Ha
roguwHaTa MpaBUAHUK 3a
NOTPOLUYBAYKa Ha eHepreTcka
CUCTEM 3a rpeerbe KOHTpOAa,
Ha 3rpaau Minicode [ 0.63 0.68 0.68 HaLMOHaNHa
M3rpageHun cnopeg, MeTo40/10rmja
CTapuTe rpageXHu Oppony-Harope
npasuna
EdumKacHocT Ha
roguwHara MpaBuAHKK 3a
NOTPOLUYBaYKa Ha eHepreTcka
CUCTEM 3a Frpeerbe e [] 0.87 0.8 0.89 KOHTpPOAa,
Ha 3rpaam HauUMOHaNHa
M3rpageHu cnopeg, meToA0n0rmja
HOBUTE FrPaferKHU Oapony-Harope
npasuna
TONNMUHCKKU CTENEeH AEeHOBMU

beposo 2,932 Kpyweso 3,735

butona 2,635 KymaHoBo 2,552

Benec 2,303 Oxpug, 2,501

lesrenuja 2,080 Mpunen 2,629

loctueap 2,728 Ckonje 2,536

Oemunp Kanuja 2,241 | Crpyra 2,636

Knyeso 2,632 Crtpymumua 2,364

KouaHu 2,271 | TetoBo 2,662

Kpwusa ManaHka 2,757 LWTmn 2,388
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II.III.III TepMunukum nopobpeHa ob6BMBKA Ha PEeHOBUPAHU
o06jekTn 3a AOMYyBame

Co 0BOj MeToA Ce BpLUM MPOLIEHKA HA EHEepreTCKUTE 3aluTean o4 MEpPKMTE KOULITO
ce MNOBP3aHW CO TEPMUUYKOTO PEHOBMPAHe Ha MOCTOeYKMTE CTaH6eHu 3rpaau.
MoTpe6bHO e Aa ce HaBede AeKa OBOj MeToAd He ro ondaka 3aMeHyBartbeTo Ha
MOCTOEUKMNOT CUCTEM 3a FpeeHse.

CnepgHata dopMy/na ce NpUMMEHYBa 3a eANHEYHU U noBeke damMuanjapHu AOMOBM
Kako U 3a ronemu ctaHbeHm 610koBu.

dopmysia no Opgaony - Harope MeTogosoruja

Onuumja 1:
TFES = A = ((SHDger + HWD) = EFger — (SHDgzsr + HWD) = EFyzf)

Oonuuja 2:
TFES = A » (5}:':-,-.,2,; +HWD _ SHDgff +}:'wz-]
T'_.'-:Efr' T'EfFfF

ADedvHuumja

TFES: BkynHu 3awtean Ha puHanHa eHepruja [kWh/a]

A KoHanunoHmpaHa 6pyTo nogHa nNoBpLUIMHA Ha peHOBMpaHa 3rpaja
[m?]

SHDges MoTpeba oa eHepruja 3a rpeere Ha NPOCTOPOT Ha pedepeHTHa
3rpaga [kWh/m?/a]

SHDg MoTpeba oa eHepruja 3a rpeerbe Ha NMpPoOCTOp Ha eduKacHa 3rpaja
[kWh/m?/a]

HWD CneumndunuHa notpeba 3a Tonna soaa [kWh/m?/a]

EErer ®daKkTop Ha TPOLLOLM Ha CUCTEM 3a rpeewe Ha pedepeHTHa 3rpaja

EFes daKkTop Ha TPOLWOLM Ha CUCTEM 3a rpeere Ha edmkacHa 3rpaga

NRef EdunkacHoCT Ha roavwHaTa MOTpOWYBayka Ha eHepruja Ha
CUCTEMOT 3a rpeemwe BO pedepeHTHaTa 3rpaja

NEff EdunkacHoCcT Ha roavwHaTa MOTpOWYyBaydka Ha eHepruja Ha

CUCTEMOT 3a rpeerbe BO edmrKacHa 3rpaja

OCHOBHM BpeAHOCTH

MoTpeba 3a rpeere Ha NPOCTOPOT npes TOMIMHCKOTO PpeHOBMpame Ha 3rpajaTa
[kWh/m?/a].

BpeaHocTnte 3a cneumduyHata notpeba 3a rpeewe Ha npoctop Tpeba pa ce
KopermpaaT CO CO0ABEeTHMOT 6poj Ha TOMJIMHCKK CTENeH AEHOBW.
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BpeaHocTu:

XXneoteH Bek Ha MepkaTa BO rognHu (Boobn4yaeHa)

KoHanumnmoHmnpaHa 6pyTo NoiHa NoOBpLUMHA Ha peHOBUpaHa 3rpaaa (BoobnuaeHa)
MoTpeba oan eHepruja 3a rpeere Ha NMPOCTOPOT Ha pedepeHTHa 3rpada (BoobuyaeHa)
MoTtpeba on eHepruja 3a rpeerbe Ha NMPOCTOPOT Ha eduKacHa 3rpaga (BoobuyaeHa)
MoTtpeba Ha caHuTapHa Tornsia Boga (BoobuyaeHa)

@daKTop Ha TPOLWIOLM Ha CUCTEMOT 3a rpeere Bo pedepeHTHa 3rpaaa (BoobuyaeHa)

dakTop Ha TPOWOUWM Ha CUCTEMOT 3a rpeere BO €eHepreTcku edukacHa 3rpaga
(BOO6MYUaeHa)

EcdmkacHoOCT Ha roguwHata noTpowyBayka Ha eHeprmja Ha CUCTEMOT 3a rpeewe 3a
pedepeHTHaTa 3rpaga (BoobmyaeHa)

EdumkKacHOCT Ha rogumwHaTta nOTPOLIyBaykKa Ha eHepruja Ha CUCTEMOT 3a rpeewe 3a
eHepreTckmn edurkacHa 3rpaga (BoobuyaeHa)
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OedunHuunja Ha BpeaHOCTUTE O NpecMeTKaTa
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EanHeyH
a 3rpaga 3rpaga
Mapam UMeH3 .
Onuc e:; A nia damunuj bo 16 Bbo 36 U3BOp
P J apHa CTaHOBM | CTaHOBM
3rpaga
MpaBuUAHUK 3a
KMBOTEH BeK Ha igi?rz;c:a
obBMBKaTa Ha [roanHu] >25 pona,
HaUMOHaHa
3rpagaTa .
MeTo40/10Tnja
Oppony-Harope
MpaBuUAHUK 3a
eHepreTcka
LLInBoTEH BEK Ha [Foann] 24 KOHTpPO/1a,
3acTaknyBakbe HaUMOHaHa
MeToA0/10THuja
Oppony-Harope
MNMonuc Ha
Hace/ieHWeTo,
AOMaKMHCTBATa U
KoHguumnmoHmnpaHa CTAHOBUTE BO
6pyTO NoAHa A [m?] 71 1,136 2,556
" Peny6nuka
NoBpPLUNHA .
MakenoHuja,
2002 - Knura XllI,
Ckonje, Maj, 2005
MpaBuUNHUK 3a
CneundunyHa eHepreTcka
notpeba 3a rpeere SHDger [kWh/m? 120 7 62 KOHTPONa,
Ha NpoCTOp Ha al HaUMOHaNHa
pedepeHTHa 3rpaaa MeTo40/10Tnja
Oppnony-Harope
Mpa 3a
CneundunyHa PaBUAIRMK
notpeba 3a rpeerse 2 eneprercxa
kWh ,
Ha NpocTop Ha SHDEs [ /m 88 46 41 KoHTpONA
al HauUMOHaHa
eHepreTcku .
edmrKacHa 3rpaga METoRonorn)a
Oppnony-Harope
MoTpeba 3a Tonna 2
kWh .
BOJa BO O4HOC Ha HWD [ a]/m 23 23 23 Cryawnja
npocTop
MpaBWAHUK 3a
daKTop Ha eHepreTcka
TPOLLOLM HA CUCTEM EFnef [] 1.60 1.48 1.46 KOHTpPOAa,
3a rpeere Ha HaUMOHaHa
pedepeHTHa 3rpaaa meTon0/0rmja

Oppony-Harope
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MpaBWAHKK 3a
dakKTop Ha
eHepreTcka
TPOLIOUM Ha CUCTEM KoHTpONa
3a rpeete Ha EFes [-] 1.17 1.17 1.17 ’
HaUMoHaHa
eHepreTcku .
edurKacHa 3rpaga METoponorvja
Oppony-Harope
EduKacHoCT Ha MpaBWAHKK 3a
roguwHaTa eHepreTcka
noTpoLyBaYvka Ha g [] 0.63 0.68 0.68 KOHTPONa,
CUCTEM 32 rpeetrbe HaUMOHaNHa
Ha pedepeHTHa MeToL0/0rnja
3rpaga Oppony-Harope
EdumKacHocT Ha MpaBnaHUK 3a
rogvLHaTa eHepreTcka
NOTPOLUYBaYKa Ha e [ 0.87 0.8 0.89 KOHTPO/a,
CUCTEM 3a rpeerbe HaUMOHaHa
Ha eduKacHa MeTo40/10rnja
3rpaga Oppony-Harope
ToNAWHCKKM cTeneH JeHOBU
beposo 2,932 Kpyweso 3,735
butona 2,635 KymaHoBo 2,552
Benec 2,303 Oxpug, 2,501
lesrenuja 2,080 Mpunen 2,629
locTmeap 2,728 Ckonje 2,536
Oemunp Kanuja 2,241 | Crpyra 2,636
Knuyeso 2,632 Crtpymumua 2,364
KouaHu 2,271 | TetoBO 2,662
Kpwusa ManaHka 2,757 LWrun 2,388
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II CobeH knuMa ypen co naavneH Kkanayutet <12 kW

3a npuvMeHa Ha oBOj MeToa, Tpeba Aa ce UCMNOSIHETU CNeAHUTE YC/I0BMU: :
Co6HMOT KNMMa ypea Tpeba aa 6uae HanojyBaH Co eneKkTpuMyHa eHepruja.
KnumaTtunsepot Tpeba Aa e hUKCeH.

OBOj MeToA € BaXeyku 3a HOBWUTE WHCTaNauMM U 3aMeHa Ha CoBHUTe
KMMaTu3epun. Moxe Aa Ce KOPUCTU 3a pe3uAeHUMjanHu U He pe3naeHuunjanHu
3rpaaw.

®UKCHUTE KMMATMU3EPCKM CUCTEMM CO MOKHOCT 3a Nlagere nomana o 12 kW Tpeba
Aa ce kKarteropusmpaaT cnopes PerynatmeBata 626/2011. PerynatvmBaTa Hanara
CNAWUT cucTtemute ga ce knacuduumpaat cnopes SEER! spegHocta, a eaHo M
ABOKaHanHUTE KAuMaTusepu aa ce knacuduuupaat crnopes EER'® spepgHocTa.
BpeaHocTuTe MoXe Aa ce HajaaTt Ha EY o3HakaTa 3a eHepreTcka e(uKaCHOCT.

Moaony ce NpukKaxaHwn ABe NpecMeTKoBHM ¢dopmynun. MNpBaTa onuuja ce oaHecyBsa
Ha cny4dauTe Kage noTpebaTa Ha eHepruja 3a nagewe Ha 3rpajaTta OCTaHyBa
NnocTojaHa, Ha Hej3MHO MeCTO Ce NoCTaByBa CaMO noedukKaceH CUCTEM 3a flagere.
Btopata onuunja ce ogHecyBa Ha cny4dauTte Kage ce nopaobpyBa He caMo
edmnKacHOCTa Ha CUCTEMOT 3a Najere, HO UCTO Taka U ce nogobpysa u noTpebaTta
Ha eHepruja 3a nagere Ha 3rpagara.

Ce30HCKM KOEPULMEHT Ha eHepreTcka edukacHocT (Seasonal energy efficiency ratio - SEER) e
BKYMHMOT KoedUUMEHT Ha eHepreTcka euKacHOCT Ha eAMHMUATaA, U Ce o4HeCcyBa 3a uenaTa
najunHa cesoHa, NpecMeTaHo Kako pedepeHTHa BpeAHOCT 3a roauiuHa notpeba o nagere
noAesieHo CO roAgulliHaTa NoTpoLWyBayka Ha efleKTpUYHa eHepruja 3a naaere.

M3Bop: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R0626&from=EN, AHekc 1.
MNpes3emame: 1 Jynm 2015.

¥KoeduuneHToT Ha eHepreTcka edukacHocT (Energy efficiency ratio - EER) ro osHauyBa
OeKnapupaHuoT naguneH kanauuteT [kKW] noaeneH co BfesHaTa MOKHOCT Ha eanHuuata [KW] npu
najere BO CTaHAAapAHW YCNOBMU.

M3Bop: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R0626&from=EN,
AHekc I. MNpeB3emame: 1 Jynn 2015.
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dopmysia no Opgaony - Harope MeTogonoruja

Onuuja 1: (3a He-peHOBMPaHU 3rpaamn):

I'FE:?:{R:H&H:IH(S 2 ]xn

TFES = (E- xh,q]*( = ———1 )"'“

Oonuuja 2: 3a peHOBMpaHM 3rpagu HamanyBajku ja noTpebata oa eHepruja 3a
napemwe):

TFES = A= (5005, # ——=—— — 5C0z¢s s ——
(5CDres SEERgzr i SEERE;;-]
TFES = A # (SCDpos #+ ———— SCDzsp *——)
&r . EfT .

EER gz EE Rg sy

ADedvHuumja

TFES: BkynHu punHanHu 3awTeam Ha eHepruja [kWh/a]

Pc NHcTanMpaHa MOKHOCT 3a Naaewe Ha cncrtemot [KW]

he YacoBn Ha paboTa CcO MO/IHA MOKHOCT [0 MaKCUMalnHo
WHCTanmMpaHaTa MOXHOCT Ha nagere [h]

SEERRet Ce30HCKM OAHOC Ha eHepreTcka eguKacHOCT Ha pedepeHTHUOT
KIMMaTU3aLUMNCKN CUCTEM

SEEREx Ce30HCKM 0AHOC Ha eHepreTcka ed@uKacHOCT Ha edwuKaceH
KMMaTU3aLUMCKN CUCTEM

EERRes OaHoc Ha eHepreTcka edMKaCHOCT Ha pedepeHTHNOT
KMMaTU3aLUMCKN CUCTEM

EERgs OaHOC Ha eHepreTcka edUKaACHOCT Ha eduKaceH KaMMaTm3aumnCKu
cucTtem

n Bpoj Ha cobHU knuMaTn3epn < 12 kW MHCTanMpaHa MOKHOCT

A MoBpLlUIMHA Ha MoA Ha 3rpajaTa kKoja ce naam [m?]

SCDgesf MoTpeba on eHeprunja 3a nagere Ha NPOCTOP NO MeTap KBagpaTeH
NoBpLINHa 0 pedepeHTHNOT o6jexT [kWh/m?/a]

SCDg MoTpeba o eHepruja 3a nagerbe NO MeTap KBagpaTeH MNOBpLUMHA

oA eHepreTcku edukacHuoT o6jekT [kWh/m?/a]
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OCHOBHM BpeaHOCTH

New HoBM MHCTanaumm M 3aMeHa nocJsie 3aBplLlyBakbe Ha >XUBOTHMUOT BeK:
(S)EER BpeaHocTuTe Ha edUKacHUOT KMMaTU3aUMCKM CUCTEM Ce crnopeayBaaT Cco
WCTUTE BPEAHOCTM Ha NPOCEYEH KIMMaATU3aLMCKM CUCTEM AOCTaneH Ha nasapor.

3aMeHa npea 3aBpllyBatbe Ha >XUMBOTHMOT Bek: (S)EER BpeaHocTuTe Ha
edUKacHMOT KIMMaTU3aLMCKM CUCTEM ce crnopeayBaaT CO WCTUTE BPEAHOCTM Ha
NOCTOEYKMOT KIIMMATU3ALMCKN CUCTEM.

[okonky 3awTeanTe ce NpecMeTaHM Ha OCHOBa Ha MOBPLUMHATA Ha NoA Koja ce naau,
OCHOBHUTE BpPEeAHOCTM Ce oapeaeHun co edMKacHOCTa Ha CUCTEMOT 3a Najiere KOoj e
WMHCTanupaH npes 3ameHaTta (BO Cfy4yaj Ha HOBa WMHCTanauuja, Kako OCHOBa MOXe Aa
CNY>XWN MPOCEYEH CUCTEM 3a JlafAeHe KOjWTO e AO0CTaneH Ha Mna3apoT) Kako M cropej
notpebHaTa eHepruja 3a nagere Ha pedepeHTHMOT 06jeKT.

BpenHocTu:
XXneoteH Bek Ha MepkaTa BO rognHu (BoobuyaeHa)
YacoBu Ha nonHo onTepeTyBake [h/a] (BoobuyaeHa)

SEER BpeaHoCTU 3a cO6HMOT knuMaTusep < 12 kW kanauuTeT 3a nagere (pedepeHTeH
CUCTEM M eHepreTcku edukaceH cuctem) (BoobmnuaeHa)

EER BpeaHocTn 3a cObHMOT knumatusep < 12 kW kanaumteT 3a nagewe (pedepeHTeH
CUCTEM M eHepreTcku edukaceH cmcrtem) (BoobnyaeHa)

Bpoj Ha NagnnHU CUCTEMM MHCTaNupaHu co cneumdmndHa MOK Ha nagemwe (cneumdunyHa
BpeAHOCT 3a NMpoeKT)

MoBplwnHa Ha NoA4 Ha 3rpagaTta Koja ce nagu (cneunduryHa BpeaHOCT 3@ NPOEKT)

CneundwnyHa notpeba on eHepruja 3a Nnagere Ha MNpoCcTop MO MeTap KBagpaTeH
noBpLUMHA o4 pedepeHTHMOT 06jekT (BoobnyaeHa)

CneundunuHa notpeba on eHepruja 3a Nagere NO MeTap KBagpaTeH MOBpPLUIMHA oA
eHepreTckn edpukacHMoT objekT (BoobmnuaeHa)
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ANedvHnunja Ha BpeaHOCTUTE O NpecMeTKaTa

Boo6uueaHa
Onwuc MapameTtpu AvmeH3un Source
BpeAHOCT
*MBOTEH BEK Ha MepKaTa https://www.energy-
BO roanHun (BoobuyaeHa [years] 15 community.org/pls/port
nnn cneunduyHa ¥ al/docs/906182.PDF,
BPEAHOCT 33 NPOEKT) page 85, section 13
MHcTannpaHa MOKHOCT Ha Cneungun
P [kW] 0 3a rno npoekm
Ha CUCTEMOT 3a lagerbe
NpPoeKToT
YacoBu Ha paboTta co http://eur-
nosiHa MOKHOCT 40 lex.europa.eu/LexUriSer
MaKCMMasHo t [h/an] 350 v/LexUriServ.do?uri=0J:
WMHCTa/iMpaHaTa MOKHOCT L:2012:072:0007:0027:e
Ha nagere (Ann. Il, T 4) n:PDF
Ce30HCKKM 0aHOC Ha
eHepreTcka epuKacHOCT
EER A
Ha eduKaceH SEERer /1 6
KAMMATU3aLLMCKM CUCTEM
Ce3oHCKM  opHOC  Ha
eHepreTcka eduKacHocT http://eur-
"a ebepeHTHIOT SEERR.t [/1 2.6 lex.europa.eu/legal-
Knmmamsapwcx:cmmem content/EN/TXT/PDF/?u
4 ri=CELEX:32011R0626&¢
OfHOC Ha eHepreTcKka
epUKacHOCT Ha epuKaceH EER [/] 3.2 rom=EN,
Eff : Annex |l, Table 1
KAMMATU3aLLMCKM CUCTEM
OfHOC Ha eHepreTcKka
edumKacHocT Ha
EER 1.4
pedepeHTHNOT Ref /1
KAMMATU3aLLMCKM CUCTEM
0
CneuundpuyHa notpeba opg, poueria 8o
i 2 COrNacHoOCT Co
eHepruja 3a nagere 3a SCDges [kWh/m</a] 34
. MNpaBWAHKK 33
pedepeHTHNOT 06jeKT
€HepreTcka KOHTPo1a
CneumnduyHa notpeba opg, MpoueHKa Bo
eHeprvja 3a nagete 3a SCDg, [KWh/m?/a] 17 COrMAacHOCT CO
€HepreTckn epuKacHUOT MpaBuAHKK 3a
0bjeKT €HepreTcka KOHTPo1a
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II.III.IV TlocTpojkn 3a KOMOMHMpPaAHO NPON3BOACTBO Ha
TONNIMHCKA U enekTpuyHa eHepruja (CHP) Bo
MHAOYyCTpujaTa

3a Ja MoXe ga ce MnpuMeHuM oBaa MeToada, notpebHo e opHanpea ga buaat
MO3HATU TOMJIMHCKNOT WU ENEeKTPUYHMOT KanauuTeT, Kako M eduKacHoCTa Ha
WHCTanMpaHaTta KoMbuHupaHa NOCTpojKa.

dopmyna no Opgaony-Harope Mmerogosioruja

Fercue newr  Lelcwe
rms:( aawr | Qenewr et )-tlm-{l—j}ﬁ]

Nelmef  Mehmef  TMelcer

dakTop Ha npepaBamwe (feeding) Ha TonNAMHCKaTa M eNeKTpMyHaTa eHepruja Bo jaBHaTa
Mpexa

_ Qenpe + Weiss

fee =

i '?ri.-_r:;:’.ﬂ + Wei_r:HF

AedvHunumja

TFES BkynHu dmnHanHu 3awTteamn Ha eHepruja [kWh/a]

Pel,chp EnekTpuvyHa MOKHOCT Ha KOM6MHMpaHaTa nocTpojka [KWe]
EnekTpuyHa edunkacHOCT Ha pedepeHTHa NOCTpOjKa 3@ reHepupamEe

el Ref Ha eNnekTpuyHa eHepruja [%]

Qth,cHp TonJIMHCKA MOKHOCT Ha KOM6MHMpaHaTa nocTtpojka [kWy,]
TonnnHcka edmkacHOCT Ha pedepeHTHa NOCTpPoOjKa 3a reHepupame

Mth, Ref Ha TonnuHa [%]

Nel,cHP EnekTpnyHa edpmnKkacHOCT Ha KoMbBUHMpaHa noctpojka [%]

¢ MNMpoceyHn yacoBm Ha paboTa Npu NOMH KanauuTeT Ha

100 KoMbuHMpaHaTa noctpojka [h/a]

£ dakTop Ha npepaBame (feeding) 3a ToNNMHCKaTa M enekTpuyHaTa

PG eHeprvja Bo jaBHaTa Mpexa

Q TonnuHa npepageHa Ha jaBHaTa Mpexa (np. rpaAcko LeHTpasHo

th,PG rpeemse)

Wei pG EnekTpnyHa eHeprunja npegageHa Ha jaBHaTa Mpexa

Qth,cHp eHepupaHa TonsinHa BO KOMBMHMpaHaTa NocTpojka

Wei,chp EnekTpuyHa eHepruja reHepupaHa BO KOMbUHMpaHaTa nocTpojka

OCHOBHM BpeAHOCTH

FeHepuparbe Ha TOM/IMHA U efleKTpuyHa eHepruja BO OABOEHW CUCTEMU, T.€. He ce
KOMBMHMPaHU
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BpeaHocTu:
XXnBoTeH Bek Ha MepkaTa BO roanHu (BoobrnyaeHa BpeaHOCT)
EnekTpnyHa MOKHOCT Ha KOM6WHMpaHaTa nocTpojka (cneunduryHa BpeaHOCT 3a MpPOEKT)

EnekTpnyHa erKaCcHOCT Ha pedepeHTHa NOCTPOjKa 3a reHepmnpake Ha eNeKTpuyHa
eHepruja (BoobnyaeHa BpeaHOCT)

TonnMHCKa MOKHOCT Ha KOMBMHMpaHaTa nocTpojka (cneundunyHa BpeaHOCT 3a NPOoeKT)

TonnnHcka edprKacHoCT Ha pedepeHTHa NoCcTpojKa 3a reHepuparbe Ha TOoMInHa
(BoobnUyaeHa BpeaHOCT)

EnekTpnyHa edmkacHoOCT Ha KOMBUHMpaHa nocTpojka (cneunduyHa BPeAHOCT 3a
NpoeKT)

Mpoce4yHn yacoBm Ha paboTa Npu NOMH KanauuTeT Ha KOMBUHMpaHaTa NOCTpojKa
(cneunduryHa BpeaHOCT 3@ NPOEKT)

dakTop Ha npenaBamse (feeding) Ha TonAMHCKaTa M eNnekTpMyHaTa eHepruja Bo jaBHaTa
Mpexa (cneumduyHa BpeaHOCT 3a NpPOEeKT)
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AedunHnynja Ha BpeaHOCTUTE oA NpecMeTKaTa

NOCTpOjKa

Boob
Onwuc Mapam ,D,MN.IeH3M M::e U3Bsop
eTap ja
Bpea
HoCT
“Recommendations on
Measurement and Verification
Methods in the framework of
MMBOTEH BEK Ha MepKaTa [roanHu] 15 Directive 2006/32/EC on Energy
End-Use Efficiency and Energy
Services”, page 85-87".
Eg;gj:::::g?::ii:;m Pel,chp (kW] - CneundnyHO 3a NPOEKTOT
EnektpuuHa  eduKacHocT  Ha http://eur- ) .
pebepeHTH noCTROjKa 23 Iex.europa.'eu/LexU riServ/LexUri
reHepnparee  Ha  enextpuara | VR (%] 48 | Serv.do?uri=0J:L:2011:343:0091:
. 0096:EN:PDF (Annex | and Annex
eHepruja (npupoaeH rac) 0
Ig;%ﬁ:?;a“::::z;:;ojm Qth,chp [kW] - CneundunyHo 3a NPOEKTOT
TonnnHcKa edurKacHoCT Ha http://eur- . .
pedepeHTHa nOCTpOjKa 23 Iex.europa..eu/LexU riServ/LexUri
reHepupatbe "a TOMANHE Nth,Ref [%] 90 Serv.do?uri=0J:1:2011:343:0091:
0096:EN:PDF (Annex | and Annex
(npupogeH rac) 0
Eg:g:::::ﬂ)::;c:;g Ha Nel,cHP [%] - CneunduyHO 3a NPOEKTOT
MpoceyHun YacoBm Ha paboTa npu
NOJIH KanauuTeT Ha ti00 [h/a] - CneumdnyHO 3a NPOEKTOT
KOMbBMHMpaHaTa NOCTPOjKa
dakTop Ha npegaBambe (feeding)
Ha TOMJIMHCKaTa U efleKTpMUYHaTa frc [-] - CneunduyHO 3a NPOEKTOT
eHepruja BO jaBHaTa MperKa
TonnvHa npegageHa Ha jaBHaTa
Mpexa (np. rpagcko LeHTpasHo Qth pG [-] - CneunduyHO 3a NPOEKTOT
rpeetbe)
Egi:;ig::?\,\?;;r;rma npeaaneHa Wei pG [-] - CneundunyHO 3a NPOEKTOT
Eii;e6ZMHpMa:aaH;2:nnMoﬁpB(())jKa Qin,cre [ i Cneundmro 3a npoextor
EnektpuuHa eHepruja
reHepupaHa BO KOMBUHMpPaHaTa Wei crp [-] - CneunduyHO 3a NPOEKTOT
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II.III.V WHcTanauuja Ha reotepMmasiHu, BOAEHU UNU
BO34YWHW TONJUHCKW MYMMNM BO HOBUTE 3rpaau

MeTonoT o6e36eayBa OLEHyBake Ha 3aWwTeauTe Ha eHepruja [nobueHu co
MHCTanaumjaTa Ha reoTepMasiHW, BOAEHW WM BO3AYLWHM TOMJMHCKW MyMMNu BO
HOBOM3rpageHuTe cTtaHbeHn objekTu. CTaHAapAHMOT CUCTEM 3a MPOM3BOACTBO HA
TOM/IMHA U ToMa BoAa, C/YXWU Kako pedepeHTeH CUCTEM.

MNpn npuMeHa Ha ¢popMynaTta, CieAHMBE YCNOBM Mopa Aa 6uaaTt UCNOSTHETH:

KpuTepnyMoT 3a MMHMMaNeH ce3oHCKn daktop Ha edukacHocTta (Seasonal
Performance Factor -SPF) cornacHo co AHekc VII oa [AupekTtuBaTa 3a
obHoBnmBa eHeprunja 2009/28/EC, mopa aa ce 3eme BO npeasuai.

Mpy MHCTanupake Ha TomnJIMHCKa nymna, Tpeba Aa 6uaaT UCMONHETU cuTe
TEXHUYKM MNpeaycrioBM 3a ONTUMaNHO (PyHKUMOHMparbe Ha TOMJMHCKaTa
nymna.

dopmMmyna no Ogaony - Harope MeToAoJIoruja 3a UHANBUAYAJTHU KYKHU

Onuuja 1:

TFES=A= |(SHD + HWD) «EF... — (SHD + HWD) = EF. .-
Ref I

Onuuja 2:
SHD+ HWD S5HD + HWD
TFES = A= -
Hasf Aefr

AedunHununja

TFES BkynHa 3awTena Ha duHanHa eHepruja [kWh/a]

A BkynHa 3arpeBHa rnogHa MoBpLUNHA oA [m?]
HOBOM3rpajeHaTta 3rpaja

SHD MoTpebHa eHepruja 3a rpeere Ha eamHMUa [kWh/m?2/a]
noBpLUNHA

HWD MoTpebHa eHepruja 3a 3arpesBatbe Ha CTB Ha [kWh/m?2/a]
eAMHMLA rpeeHa NnoBpLUMHA

EFres ®daKkTop Ha NoTpoLwyBayka Ha pedepeHTHNOT CUCTEM [-]
3a rpeeme

EFes dakTop Ha noTpowyBayka Ha edMKACHUOT CUCTEM [-]
3a rpeeme

NRef MNognwHa epuKacHOCT Ha KOPUCTEHE Ha [-]
pedepeHTHMOT CUCTEM 3a rpeere

NEfef MoavwHa erKacHOCT Ha KOpUCTEHE Ha [-]
eNKaCHMOT CUCTEM 3a rpeere
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OcHOBHa BpeagHoOCT

MpoceyeH cucTeM 3a NPoOM3BOACTBO Ha TOMJIMHA W caHWUTapHa Tornna BoAa. BpeaHocTtute
3a notpebHa eHepruja 3a rpeewe Tpeba [a ce KopermpaaTt Co COOABETHUTE TOMIMHCKK
cTeneH AeHOBU.

BpeaoHocTu:
XXneoteH Bek Ha MepkaTa BO rognHu (BoobmyaeHa BpefHOCT)

BpyTo noBplwunHa Koja ce rpee BO HOBOM3rpageHaTa 3rpaga (cneumdunyHa BpegHOCT 3a
NpoeKT)

MoTpebHa eHepruvja 3a rpeere Ha eanMHMUa rpeeHa noeplwmnHa (BoobnyaeHa BpeaHOCT)

MoTtpebHa eHepruja 3a 3arpeBare Ha CTB Ha eanHuua rpeeHa nosplnHa (BoobmyaeHa
BpPeAHOCT)

dakTOop Ha noTpowyBayka Ha pedepeHTHUOT CUCTEM 3a rpeewe (BoobuuyaeHa
BpPEAHOCT)

daKTop Ha NoTpowyBayka Ha epUKaCcHMOT CUCTEM 3a rpeerbe (BoobnuyaeHa BpeaAHOCT)

FroavwHa eduUKacHOCT Ha KopucTewe Ha pedepeHTHUMOT CUCTEM 3a rpeere
(BoobnuyaeHa BpeaHoOCT)

FrogmwHa epuKacHoOCT Ha KopucTerwe Ha edUKACHMOT CUCTEM 3a rpeewe (Boobn4yaeHa
BpPeAHOCT)
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dopmyna no Ognony — Harope MeToaosioruja 3a ctaH6eHu 3rpaau U ronemMm
ctaH6eHun 6510Kk0BU

Onuuja 1:

TFES = n+ Apy * ({SHD + HWD) = EFg.¢ — (SHD + HWD) = EFEH-])

ef

Onuuja 2:
SHD + HWD S5HD + HWD
TFES = n=Apy = -
Nasf Nefr
AedunHununja
TFES BkynHa 3awTena Ha duHanHa eHepruja [kWh/a]
n bpoj Ha cTtaHoBM
Apu BbpyTo rpeeHa noBpwuMHa Ha CTaH KOjWTO € soumpaH BO [m2]
HOBOM3rpageHa 3rpaga u cHabaysaH CO TOM/IMHCKA NyMna
SHD MoTpebHa eHepruja 3a rpeere Ha eAnMHMLA NOBPLUMHA [kWh/m2/a]
HWD MoTpebHa eHepruja 3a 3arpesare Ha CTB no egnHunua [kWh/m?2/a]
noBpLUNHA
EFgrer ®dakTop Ha NOTpowyBayka Ha pedepeHTHNOT CUCTEM 3a [-]
rpeere
EFes daKkTop Ha NoTpowyBayka Ha ePUKACHMOT CUCTEM 3a [-]
rpeere
NRef MoavwHa ebmMKacHOCT Ha KopucTere Ha pedepeHTHUOT [-]

CNCTEM 3a rpeeme

T\EfF MoanwHa edUKaCcHOCT Ha KOpUCTere Ha epuKkacHNoT [-]
CUCTEM 3a rpeeme

OcHOBHa BpegHOCT

lMpoceyeH cMcTeM 3a NPoOM3BOACTBO Ha TOMJIMHA M CaHMTapHa TorJsia sBoAa.

BpeaHocTute 3a noTpebHa eHepruja 3a rpeerbe Tpeba Ja ce Kopermpaat co
COOABETHUTE TOM/IMHCKM CTEMNEH IEHOBU.

BpeaoHocTu:
XXneoteH Bek Ha MepkaTa BO rognHu (BoobmnyaeHa BpegHOCT)
Bpoj Ha cTaHOBM 3a KoM ce NpaBu nNpecMmeTka (cneumduryHa BpeaHOCT 3a MpPoeKT)

BpyTo rpeeHa noBplMHA Ha CTaH KOjWTO € NouupaH BO HOBOM3rpageHa 3rpaja WM
cHabayBaH co TonamMHcka nymna (BoobuyaeHa BpeaHOCT)

MoTpebHa eHeprmja 3a rpeewe Ha CTaAHOT MO eguMHMUA noBpwuHa (Boobu4yaeHa
BPEAHOCT)

MoTpebHa eHepruja 3a 3arpeBarbe Ha CTB no egmHmua nospwumHa (Boob6u4yaeHa
BPEAHOCT)

dakTOop Ha noTpowyBayka Ha pedepeHTHUOT CUCTeEM 3a rpeewe (BoobuuyaeHa
BPEAHOCT)

@®aKTop Ha NoTpowyBayka Ha epUKaCHMOT CUCTEM 3a rpeere (BoobmnyaeHa BpeaHOCT)
FognwHa eMUKacHOCT Ha KOpUCTEwEe Ha pedepeHTHMOT CUCTEM 3a TIpeere
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(BoobuuyaeHa BpegHoOCT)
FoavwHa epnKacHOCT Ha KOpUCTerEe Ha ePUKACHMOT CUCTEM 3a rpeere (BoobmyaeHa

BPEAHOCT)
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edMKacHMOT cucTem 3a
rpeere

AedmnHununja Ha BpeaHOCTUTE O NpecMeTKaTa
UHauBUAyanHu Kyku
BoobuuaeHa
0 n j 7] :
nuc apamertap | AumeHsunja BpeaHOCT 3BOp
KuMBOTEH BEK Ha
MepKaTa BO roguHu https://www.energy-
(Bo0bUYaeHa nnu [years] 10 community.org/pls/port
cneumduyHa BpeaHoCT al/docs/906182.PDF
3a NPOoeKT)
KoHauuMoHMpaHa
6pyTO NoAHa NoBpLUMHA
o4  HoBou3rpageHata A [m?] - o npoekm
3rpaga cHabgeHa of
TOMN/IMHCKaTa nymna
Cneumd?qua notpebHa SHD [KWh/m?/a] 88 AHaNU3n Ha eHepreTcKu
eHepruja 3a rpeerse cepTuduKaTtn
CneunduyHa notpebHa
eHeprunja 3a 3arpesarbe HWD [kWh/m?/a] 23 Moaatouu oA, CTyamm
Ha CTB
dakTOp Ha
NnoTpoLlyBayKa Ha rpasunkmk 3a
EFges [-] 1.60 €HepreTcKa KOHTPONa,
pedepeHTHNOT cucTem
cTp. 99
3a rpeeme
dakTop Ha
NnoTpoLlyBayKa Ha rpasunkmk 3a
EFe [-] 0.28 €HepreTcKa KOHTPONa,
epuKacHMOT cuctem 3a
cTp. 116
rpeeme
r
oAuLweH KoepuumneHT MpaBnAHMK 32
Ha edMKacHOCT Ha
NRef [-] 0.63 eHepreTcka KOHTPONa,
pedepeHTHNOT cucTem
cTp. 99
3a rpeeme
r
e e
Neff [-] 3.57 eHepreTcka KOHTpPoNa,

cTp. 116
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NoBeke- CeMEjHM *KMBea/IMLLTa U roJiemu cTaHb6eHu

610KOBU
. Boob6uyaeHa
Onuc Mapametap | OumeHsunja BpeaHOCT U3Bsop:
*uMBOTEH BEK Ha MepKaTa BO https://www.energy-
roguHu (BooburyaeHa unu community.org/pls/p
cneunduyHa BpeaHOCT 3a [years] 10 ortal/docs/906182.P
NpPoeKT) DF
KoHanumoHnpaHa 6pyTO
NnoAHa MOBPLUMHA Ha CTaH Bq . CreumdnIHo
HOBOM3rpageHaTa 3rpaga Koj A [m?] rno npoekm
32 NPOEKTOT
ce cHabayBa cO TOMJIMHCKA
nymna
AHanun3a Ha
Cneumd?qua notpebna SHD [kWh/m?/a] to (16 crana) eHepreTcKku
eHepruja 3a rpeemre
41 (36 ctaHa) | cepTudmkatn
Cneu,md?MqHa notpebHa HWD [kWh/m?/a] 23
eHepruja 3a 3arpesame Ha CTB MNopaToum oA cTyaum
dakTOop Ha NOTpoOLIyBayKa Ha MpaBUAHKK 33
pedepeHTHNOT cucTem 3a EFger [-] 1.3 eHepreTcka
rpeere KOHTpoOAa, cTp. 99
dakTOp Ha NOTpOLIyBayKa Ha MpaBUAHKK 33
edMKACHMOT CUCTEM 33 EFex [-] 0.28 eHepreTcka
rpeexe KOHTpoOAa, cTp. 116
fogmweH KoedUUNEHT Ha MpaBUAHKK 33
edMKACHOCT Ha pedpepeHTHNOT NRef [-] 0.68 eHepreTcka
CUCTEM 3a rpeeme KOHTpOAa, cTp. 99
fogmweH KoedUUNEHT Ha MpaBUAHKK 33
epUKacHOCT Ha ePUKACHNOT Neff [-] 3.57 eHepreTcka

CNCTEM 3a rpeere

KOHTpoOAa, cTp. 116

* PedepeHTHaTa BPEAHOCT 3a NPOCeYHa NOBPLUMHA Ha CTaH U3HecyBa 71 m’
M NPOCEYHOTO AOMAKMHCTBO € COYMHETO of 3.7 YeHOBM.
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II.III.VI WHcTanupakwe Ha TOMJIMHCKWU NYMMUN BO MOCTOEYKMU
objekTn co u3Bopwn 3emMja, Boga U Bo3ayx

MeTonoT o6e36eayBa OUEHyBakbe Ha 3aWTeaAnTe Ha eHepruja AobueHu co
MHCTanaumjata Ha reoTepMasnHu, BOAHM WAW BO3AYLIHW TOMJMHCKM MYyMMU BO
NOCTOeUYKUTE - peHoBupaHu cTaH6eHn o6jekTn. [poCeyYHMOT cucteMm 3a
NPOM3BOACTBO Ha TOM/IMHA U TOMJa BoAA, CNYXM Kako pedepeHTeH CUCTEM.

MNpn npumMeHa Ha ¢popMynaTta, CieAHMBE YCNOBM Mopa Aa 6uaaTt UCNOSTHETH:

KpuTepnyMoT 3a MMHMMaNeH ce3oHcKn dakTop Ha edumkacHocTta (Seasonal
Performance Factor -SPF) cornacHo co AHekc VII oa [dupekTuBaTa 3a
obHoBnmnBa eHeprunja 2009/28/EC, mopa Aa ce 3eMe BO npeasua.

Mpy MHCTanupake Ha TorMMHCKa nymna, Tpeba Aa 6uaaT UCMONHETU cuTe
TEXHUYKM MNpeaycsioBM 3a ONTUMasnHO (PyHKUMOHMparbe Ha TOMJMHCKaTa
nymna.

dopmMmyna no Ogaony — Harope MeTofoJiornja 3a MHAUBUAYAJNTHU KYKHU

Onuuja 1:

TFES=A=« |(5HD + HWD) = EF..; — (SHD + HWD) = EE.z¢
Ref EfF

Onuuja 2:
SHD + HWD 5HD + HWD
TFES = A = -
Nref Neff

ADedvHuumja
TFES BkynHa 3awTena Ha dmHanHa eHepruja [kWh/a]
A BKkynHa 3arpeBHa NoOBpLUMHA Ha NMOCTOEUYKNOT 06jekT [m?]
SHD MoTpebHa eHepruja 3a rpeere No eanHMUa NOBPLUMHA [kWh/m?2/a]
HWD Motpeba og caHuTapHa Tonna Boga No eanHuLa NOBpLUMHA [kWh/m?/a]
EFRrer @aKkTop Ha NoTpolwyBayka Ha pedepeHTHMOT CUCTEM 3a

rpeere
EFes @®aKkTop Ha noTpowyBayka Ha eddMKACHNOT CUCTEM 3a

rpeere
NRef FroavwHa eMKaACHOCT Ha KOpUCTere Ha pedepeHTHUOT

CUCTEM 3a rpeeme

NEfef MNoavwHa ect)VIKaCHOCT Ha KOPUCTEHE Ha e(bVIKaCHVIOT
CUCTEM 3a rpeeme

OCHOBHM BpeagHOCTH

lMpoceyeH cucTeMm 3a NpOM3BOACTBO Ha TOMJSIMHA U CaHUTapHa Tonsa Boaa.

BpegHoctute 3a n0Tpe6Ha eHepera 3a rpeewe Tpe6a Aa Ce Koperuvpaat cCo
COOABETHUTE TOMNJINMHCKWN CTEMNEH AEHOBU.
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BpeaoHocTu:
XXnBoTeH Bek Ha MepkaTa BO rognHu (BoobmnyaeHa BpeaHOCT)

BkynHa 3arpeBHa NoBpLlUMHA Ha HOBOM3rpageHaTa 3rpaga (cneundunyHa BpeagHOCT 3a
MpPOEKT)

MoTpebHa eHepruja 3a rpeewe No eauHuua nosplinHa (BoobrMyaeHa BpeaHOCT)
MoTpebu on caHMTapHa Torsaa BoAa Mo eaMHMLA noBpliMHa (BoobuyaeHa BpeaHOCT)

daKkTOp Ha noTpowyBayka Ha pedepeHTHUOT CUCTEM 3a rpeere (BoobuyaeHa
BPEAHOCT)

daKkTOp Ha noTpowyBayka Ha edUKaAaCHUOT CUCTEM 3a Trpeewe (BoobuuyaeHa
BPEAHOCT)

MognwHa edUKacHOCT Ha KOPUCTEHE Ha pedepeHTHUOT CUCTEM 3a rpeee
(BoobnuyaeHa BpeaHoOCT)

FroanwHa ednKaCHOCT Ha KOpUCTEHE Ha ePUKACHNOT CUCTEM 3a rpeemne (BoobnyaeHa
BpPeAHOCT)

dopmyna no Opgposny — Harope MeToaoJsiormja 3a ctraH6eHm 3rpagm v rosieMm
ctaH6eHun 6n10Kk0BU

Onuuja 1:

TFES=n=A,, = | (SHD + HWD) =« EF,_. — (SHD + HWD) « EF_..
D Ref EfF

Onuuja 2:
SHD + HWD 5HD + HWD
TFES = n=Apy = —
Nref Neff

ADedvHuumja
TFES BkynHa 3awTena Ha dmHanHa eHepruja [kWh/a]
n Bpoj Ha cTaHOBM 3a KOM Ce NpaBu NpecMeTKa
Apu BkynHa 3arpeBHa noOBplKMHA Ha CTaH 04 HoOBOM3rpageHa

3rpaja v cHabgyBaH CO TOM/IMHCKA NyMna
SHD MNoTpebHa eHepruja 3a rpeere No eAnHULA NOBPLUNHA [kWh/m?2/a]
HWD Motpeba og caHuTapHa Tonna Boga No egMHuLA NOBpLUMHA [kWh/m?/a]
EFRret @aKkTop Ha NoTpowyBayka Ha pedepeHTHMOT CUCTEM 3a

rpeere
EFes daKTop Ha NoTpowyBayka Ha HOBUOT CUCTEM 3a rpeere
NRef FogmwHa epmnKacHOCT Ha KOpuUCTewe Ha pedepeHTHNOT

CUCTeM 3a rpeeme
NEst MrogmwHa epmnKacHOCT Ha KOpUCTEHE Ha ePUKaCHUOT CUCTEM

3a rpeeme

OCHOBHM BpeAHOCTH

[MpoceyeH cucTtem 3a NpoOU3BOACTBO Ha TOMJIMHA U CaHUTapHa Tonsa BoAa.

BpeaHoctute 3a notpebHa eHeprvja 3a rpeewe Tpeba [na ce KopermpaaT Cco
COOABETHUTE TOM/IMHCKN CTEMEH AEHOBM.
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BpeaHocTu:
XXnBoTeH Bek Ha MepkaTa BO rognHu (BoobnyaeHa BpeaHOCT)
Bpoj Ha cTaHOBM 3a KoM Cce NpaBu nNpecMeTka (cneumdunyHa BpeaHOCT 3a MPOEKT)

BpyTo rpeeHa noBpwWHa Ha CTaH KOjWTO € JjouMpaH BO HOBOM3rpageHa 3rpaja
(cneundunyHa BpeaHOCT 3a MPOEKT)

MoTpebHa eHepruja 3a rpeewe Ha CTAHOT MO eguMHUUA noBplwKuHa (BoobuyaeHa
BpPeAHOCT)

MoTpebHa eHepruja 3a 3arpeBarbe Ha CTB no eaumHumua nosBpuwuHa (Boobu4yaeHa
BpPeAHOCT)

dakTOop Ha noTpowyBadyka Ha pedepeHTHUOT CuUcTteM 3a rpeewe (Boobu4yaeHa
BpPeAHOCT)

dakTop Ha noTpowyBayka Ha edMKACHMOT CUCTEM 3a rpeewe (BoobnyaeHa BpeaHOCT)

fogMwHa edUKacHOCT Ha KOpuUCTerbe Ha pedepeHTHUOT CUCTEM 3a [peeme
(BOO6MYaeHa BpeaHoOCT)

FloaMwHa epuKacHOCT Ha KopuUCTerwe Ha edUKaACHMOT CUCTEM 3a rpeewe (BoobuuyaeHa
BPEAHOCT)
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AedmnHnunja Ha BpeaHOCTUTE O NpecMeTKaTa

UHpgusupyanuu
KYKM
BoobuuaeHa
Onuc Mapametpu| AumeHsunu UsBop:
BpeAHOCT

PKMBOTEH BEK Ha MepKaTa BO

https://www.energy

CUNCTEM 3a Irpeeme

[years] 10 community.org/pls/
roaAnHu
portal/docs/906182
.PDF
BpyTo KOHAMUMOHMPaHa I'I.OBpLIJVIHa X ChewymiHo
Ha NOCTOEYKNOT objekT 7 A [m?] Mo npoekt
33 NPOEKTOT
cHabayBaH CO TOM/IMHCKaA nMyMmna
c 5 . AHannsa Ha
neundmyHa noTpebH Hepru
eund a MNoTpebHa  enepruja SHD [kWh/m?/a] 120 eHepreTcKku
3a rpeeme
cepTudmKaTn
CneundwnyHa notpeba 3a
3arpeBarte Ha caHuTapHa Tonnal HWD  |[kWh/m?%/a] 23 JlJoKymeHTauuja og,
BOAa cTyamm
> MpaBWNHUK 3a
aKTo Ha noTpowyBayka Ha
P pouty EFRes [-] 1.60 eHepreTcka
pedepeHTHMOT CUCTEM 3a rpeere
KOHTpOAa, cTp. 99
> MpaBWNHUK 3a
aKTo Ha noTpowyBayka Ha
P pouty EFes [-] 0.28 eHepreTcka
e@nKacHNOT CUCTEM 3a rpeeme
KOHTpOAa, cTp. 116
FoauvweH KoeduLUMEHT Ha MpaBuAHKK 33
edunkacHoCT Ha  pedepeHTHUOT NRef [-] 0.63 eHepreTcKa
CUCTEM 3a rpeeme KOHTpOAa, cTp. 99
FoauvweH kKoeduLUMEHT Ha MpaBuNHKK 33
edunkacHocT Ha edunKacHmMoT Neff [-] 3.57 eHepreTcKa

KOHTpOAa, cTp. 116
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MNoBeKe cTaHb6eHu 3rpagu n ronemm ctaHbeHun

edMKacHMOT cucTem 3a
rpeere

6noKoBuU
B nyaeH
Onwuc Mapametpu AnmeH3un 006uyaena U3Bop:
BpeAaHoOCT
https://www.energ
Y-
Kus B
BoMroOTS:M K Ha Mepkata [years] 10 community.org/pls
A /portal/docs/90618
2.PDF
BpyTo KOHAMLMOHMPAHA
NOBPLUMHA Ha CTaH KOj ce
, 2 CneumdunyHo
Haora BO nocToe4ykaTa A [m?] Mo npoekT
3a NpoekKToT
3rpaza v cHabaysaH co
TOMNZIMHCKA Nymna
72 AHanusa Ha
16 cTaHa
Cneumd?qua notpe6Ha SHD (kWh/m?/a] ( ) eHepreTcKH
eHepruja 3a rpeemre 62 cepTndMKaTH
(36 cTaHa) P
CneunduryHa notpeba 3a [loKyMeHTaLuja 0
3arpeBatrbe Ha caHuUTapHa HWD [kWh/m?/a] 23 y Hvja oA
cTyanm
TonMa BoAa
dakTOp Ha NoTpoLlyBaYKa MpaBWUAHUK 3a
Ha pedepeHTHNOT cucTeEM EFRes [-] 1.48 eHepreTcka
3a rpeemre KOHTpOAa, cTp. 99
dakTOp Ha NoTpoLlyBaYKa MpaBWAHUK 3a
Ha edUKACHMOT CUCTEM 33 EFe [-] 0.28 eHepreTcka
rpeewe KOHTpOAa, cTp. 116
lo
auweH KoedUUMEHT Ha MpaBnAHMK 32
edMKaACHOCT Ha
NRef [-] 0.68 eHepreTcKa
pedepeHTHUOT cnucTem 3a
KOHTpOAa, cTp. 99
rpeeme
foanweH KoepuUMEHT Ha
ed)AMKaCHOCT Hi) A pasusiHuk 33
Neff [-] 3.57 eHepreTcka

KOHTpOAa, cTp. 116
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II.III.VII NopobpyBare Ha reHepuparbeTo Ha TOMNJIMHCKA
eHepruja, anmctpubyumnja n emmncun

dopMynaTa 3a noaobpyBatbe Ha CUCTEMOT 3@ Fpeere MOXEe Aa Ce KOPUCTU 3a
cTaHb6eHn 1 HecTaHbeHn ob6jekTu. MNpecMeTkaTa Ha 3awTeauTe MM 3eMa BO Npeasus
cneHuTe TOYKK:

HoBa nHcTtanauuja n 3aMmeHa Ha KOT/n:

o PepoBHa 3aMeHa Ha KOHAEH3AUUCKM KOT/IM MNOC/AEe WCTEKOT Ha
HUBHWOT XWBOTEH BEK CO HOBU, NOEMUKACHN KOTNN;

o 3aMeHa Ha pacunaHu KOT/M (HaMecTo nonpaBka) W BrpagyBarbe Ha
HOBW KOT/IM CO MOrosieMa eHepreTcka epuKacHocCT;

o [MNpeaBpeMeHa 3aMeHa Ha MOCTOEYKUTE KOT/IM CO HOBW, NoedUnKacHu
KOT/N;

o HoBwu 3rpaaun: BrpaayBatbe Ha noeduKacHu KOTIM o4 BoobuYaeHu.
[enyMHa Unu uenocHa 3aMeHa Ha 3arpeBauynTe
[JenyMHa unu uenocHa 3aMeHa Ha ANCTpUBYTUBHATa Mpexa
HoBa nHcTtanaumja nnm noaobpyBare Ha KOHTPOJIHUOT CUCTEM

MeToAOoT UCTO Taka OBO3MOXYBa MNPeCcMeTKa Ha 3alTean Ha eHepruja Ha passinyHu
noacuctemun (reHepauuja, anctpubyumja n eMmncuja, cekoja co CBOUTE CUCTEMMU 3a
KOHTpona) npeky cnopeanba Ha cucrtemckute 3arybu n geduvHupame Ha dakTopu
3a cuctemckmte nepdopMaHCcu.

frognwHuTe 3awTeam Ha eHepruja Tpeba pga ce ogHecyBa Ha KpajHUTE akuumu
NOBpP3aHM CO BrpagyBarb€TO HAa KOHAEH3aUMCKU KOT/IM CO MOAY/IMPaHWN FOPUIHULMN
Kon wTo paboTtaT co TeMnepaTypa Ha noBpaTHa BoAa He noBucoka of 60°C, koe
MOXe HO M He Mopa Ana ce noBp3e cOo noaobpyBareTo Ha TOMAMHCKaTa
ancTtpubyumnija.
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dopmMmyna no Ogaony — Harope Mmerogosiormja

Onuuja 1:
TFES = 4 «5HD = {EFEEJI' - EFE..":’-}

Onuuja 2:

1 1
TFES§ = A «5HD = -
Nref  MEfF

NRef = Mrb Mre Tird
NEF= Tleb Mee Ted

AedvHunumja
TFES BKkynHu 3awwTean Ha puHanHa eHepruja [kWh/a]
A BkynHa 3arpeBHa noBplwmMHa og objekToT
SHD CneuundunyHa notpeba oa eHepruja 3a rpeere [kWh/m?a]
EFres ®dakTop Ha noTpowyBadka Ha pedepeHTHMOT CUCTeM 3a
rpeeme
EFes ®aKkTop Ha NOTpoLWyBayKa Ha HOBUOT CUCTEM 3a rpeeme
. FroavwHa ednKaCcHOCT Ha KOPUCTEHE Ha 3aMeHEeTUMOT CUCTEM
Ref 3a rpeeme
. foavwHa edurKacHOCT Ha KOpuUCTerwe Ha KOHAEH3HMOT
Eff CUCTEM 3a rpeeme
Nrb FoavwHa edrKacHOCT Ha KOpUCTEH e Ha 3aMeHeTUOoT KoTen
MNre MoavwHa edbmMKaCHOCT Ha KOPUCTEHE Ha 3aMeHeTuTe
3arpesaumu
Nrd MoavwHa edrKacHOCT Ha KOpUCTEHe Ha CUCTEMOT 3a
auctpmbyuuja
MNeb MoavwHa edbmKacHOCT Ha KOpUCTeHe Ha HOBMOT edmKaceH
6ojnep
Nee MoavwHa ebmMKacHOCT Ha KOPUCTEHE€ Ha HOBUTE 3arpeBaymn
Ned MoavwHa ebmMKacHOCT Ha KOpUCTeHe Ha e(hUKacHNOT CUCTEM

3a guctpubyumja

OCHOBHU BpeaHOCTH

3aMeHa Ha KOTesloT Ha KpajoT o4 HEeroBMOT XXMBOTEH BEK: Na3apeH NpoCceK Ha eHepreTcku
HeedwuKaceH KoTern.

MpeaBnaeHa 3aMeHa: nasapeH NpoCeK Ha eHepreTckn HeeduKaceH KOTen WAW KOTAW Ha
3anuxa.

Hosa wHcTanauuja: nasapeH MNPOCEK Ha EHEepreTCKM HeeduKaceH KoTen WAM KOT/IN Ha
3anuxa. BpepgHocTuTe 3a noTtpebHa eHepruja 3a rpeewe Tpeba Aa ce kopurmpaaT co
COOABETHUTE TOM/IMHCKWN CTEMNeH AEHOBMW.
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BpeaHocTu:
XXnBoTeH Bek Ha MepkaTa BO rogmHu (BoobnyaeHa BpeAHOCT )

CneuundunyHa notpeba o eHepruja 3a rpeeme (BoobuyaeHa mnm crneundurdHa BpeaAHOCT
3a MpPOEKT)

BkynHa 3arpeBHa nNogHa nNoBpwmMHa Ha o6jekToT (cneundmnyHa BpeaHOCT 3a NPOEKT)
dakTop Ha NoTpolyBayka Ha pedepeHTHNUOT CUCTEM 3a rpeere (BoobMuyaeHa BpeaHOCT )
dakTop Ha NOTpollyBayka Ha HOBMOT CUCTEM 3a rpeere (BoobnyaeHa BpeaHOCT )

MoavwHa eduKacHOCT Ha KOopuUCTewe Ha 3aMeHeTUMOT CcucTeM 3a rpeewe (CO
NpUAPYXHUTE enemeHTn) (BoobnyaeHa BpeaHOCT )

foavwHa e@uKacHOCT Ha KOpUCTere Ha KOHAEH3auWCKMOT CUCTEM 3a rpeerwe (co
NpUAPYXHUTE enemeHTn) (BoobMyaeHa BpeaHOCT )
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AedvHnyunja Ha BpeaAHOCTUTE O NpecMeTKarTa

sailing
0y ry
A 4,

Moseke Moseke
UHpausupgyanuu cemejHU cemejHU
Onwuc Mapametap| AvmeH3nun ; U3Bsop:
KYKHU 3rpaam co 16 | 3rpaam co 36
CTaHOBMU CTaHOBMU
https://www.e
MpoceyeH KnBoTeH nergy-
BEK Ha MepKaTa BO [years] 17 community.org
roAnHu /pls/portal/doc
s/906182.PDF
BpyTto
KOHAMUMOHUPaHa
At P A [m?] - - - Mo npoeKT
noAHa NnoBpLKnHa Ha
objeKkToT
CneundunyHa notpeba MpaBMAHUK 3a
of4 eHepruja 3a SHD 120 72 62 eHepreTcka
A erepi) [KWh/m?/a] P
rpeer-e KOHTpO/Ia
dakTop Ha MpaBuAHUK 3a
NOTPOLIYBaYKa Ha eHepreTcka
poLy EFper /] 1.60 1.48 1.46 P
pedepeHTHNOT KOHTpOAa,
CUCTEM 3a rpeeme cTp.104
dakTOp Ha MNpaBWAHKK 33
NOTPOLUIYBaYKa Ha eHepreTcka
PoLY EFer /] 1.15 1.13 1.12 P
HOBMOT CUCTEM 33 KOHTpOAa,
rpeerse cTp.104
FoanweH KoepuuneHT MpaBUNHUK 3a
Ha edUKACHOCT Ha eHepreTcka
¢ Nrer /] 0.63 0.68 0.68 P
3aMeHeTMOoT CUCTEM KOHTPOAa,
3a rpeere cTp.104
FoanweH KoepuLMneHT| MpaBUNHUK 3a
Ha eduMKacHOCT Ha eHepreTcka
Nesf (/] 0.87 0.88 0.89
KOHAEH3auMCKUOoT KOHTpOAa,
CUCTEM 3a rpeeme cTp.104
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loanweH KoepuumneHT
Ha eduKacHOCT Ha Nrb [/] 0.83 0.89 0.89
3aMeHeTMOoT KoTen

loanweH KoepuumneHTt
Ha epUKACHOCT Ha Nre [/] 0.81 0.81 0.81
3aMeHeTUTe eMuTepm

lfoguweH KoednumneHT
Ha edMKacHOCT Ha

Nrd [/] 0.93 0.94 0.95
3aMEHETUOT CUCTEM
3a anctpmbyumja MpaBuAHKK 33
eHepreTcKka
loavweH KoepuumeHT KOHTPONA,
Ha epUKaCHOCT Ha
¢ Neb [/1 0.95 0.97 0.98  [cTP.104,120

HOBUOT Ed)VIKaCEH
KoTen

lfoguweH KoednumneHT
Ha epUKaACHOCT Ha Nee [/] 0.93 0.93 0.93
HOBUTE eMUTEpPU

lfoauweH KoepumeHT

Ha epUKaACHOCT Ha
Ned [/] 0.98 0.98 0.98
epUKaCHNOT CUCTEM

3a AncTpmbyumja
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II.III.VIII NHCcTannparwe Ha TepMOCTaTCKU BEHTUUN Ha
paauvjatopu

MeToAOoT BaXkM 3a HOBA MHCTanauuja Ha TEPMOCTAaTCKM BEHTUIM Ha paaujaTtopwm
KOW HeMaaT TepMOCTaTCKM BeHTUAM. Moxe pa ce npuMMeHu 3a CcTaHbeHu wu
HecTaHbeHn objekTn.

Tpeba pa ce 3abenexu peka uctata Qopmyna Koja WTO e npeaBuaeHa 3a
npecMeTka Ha 3awTeauM Ha eHepruja npeky MWHCTanmMpare Ha TepMOCTaTCKu
BEHTUIM Ha pagmjaTopuTe MOXe MCTO Taka Aa Ce NPUMEHWU M 3a npecMmeTKa Ha
3aWTeanm Ha eHepruja o4 npaBere Ha LEenuvoT CUCTEM 3a rpeere (reHepupame
Ha TonauHa, Anctpubyuuja n emucuja) nnm camo efleH HeroB Aesl — eHepreTcku
edmKaceH (reHepupame Ha TONAWHA, AUCTpMbyuMja Ha TOMJMHA U 3padyere Ha
TOMINHA).

®dopmMysa no Ogaony — Harope merogosoruja

1
TFES = A=SHD» ———— (- )
Npiler * Ngiz  “Mmi Tmew
AedunHunumnja
TFES BkynHu 3awTeam Ha puUHaNHa eHepruja [kWh/a]
SHD CneundunuyHa noTtpeba o eHeprmja 3a rpeewe Ha [kWh/m?/a]
3rpagata
A KoHanunoHupaHa 6pyTo noaHa noBpLUMHA [m?]
Nboiler fogMwHa edUKacHOCT Ha KOPUCTEHE Ha M3BOPOT Ha
Ton/nHa
Ndis fogMwHa edunKacHOCT Ha KOPUCTEHE Ha CUCTEMOT 3a

ANcTpubyumja Ha TonamHa

Nini FoagvwHa e@uKacHOCT Ha KOpUCTEHEe Ha MOCTOjHUOT
CUCTEM 3a eMuUcuja Ha TornInHa

Nnew FroavwHa emMKaCHOCT Ha KOPUCTEHE Ha HOBMOT CUCTEM 3a
eMucumja Ha TonsnHa

OCHOBHM BpegHOCTH

HoBa mMHcTanauunja: BpegHocta n Ha edmKacHOCTa Ha CMCTEMOT 3a 3payere Ha TOoMInHa
CO TEPMOCTATCKWM BEHTW/IM criopefieH CO BpeaHoCTa N Ha eduKacHOCTa Ha CUCTEMOT 3a
3payerbe Ha TonJiMHa 6e3 TepMocTaTCcKM BeHTMNW. BpeaHocTa 3a noTpebHaTa eHepruja
3a rpeewe Ha npoctop Tpeba Aa ce Kopurmpa CO COOABETHUTE TOMJIMHCKU CTeneH
OEHOBMN.
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BpeaHocTu:

XXunBoTeH BeK Ha MepkaTa BO roanHu (BoobmyaeHa BpeAHOCT)

CneuundunyHa notpebHa eHepruja 3a rpeewe Ha o06jekToT (BOObMUaeHa BpeaHOCT)
KoHanunoHupaHa 6pyTo noaHa noeBplwuHa (cneunduryHa BpeAHOCT 3a NPOEKT)
MoavwHa eMKACHOCT Ha KOPUCTEHE Ha M3BOPOT Ha TonsinHa (BoobuyaeHa BpeaHOCT)

roaviiHa edUKaCHOCT Ha KOPUCTEHE Ha CUCTEMOT 3a AUCTpubyuuja Ha TorMHaTa
(BoobnUyaeHa BpeaHOCT)

FlogMwHa edpuKacHOCT Ha KOPUCTEHE Ha MOCTOJHMOT CUCTEM 3a eMMcumja Ha TOMJIMHA
(BOO6MYaeHa BpeaHoOCT)

fogMwHa eduKacHOCT Ha KOPUCTEHE Ha HOB CUCTEM 3a €EMWUCMja Ha TOMIMHa
(BOO6MYaeHa BpeaHoCT)
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OedunHuunja Ha BpeaHOCTUTE O NpecMeTKaTa

Mapame | AumeH Boobuuae
Onuc P . Ha U3Bop
Tap 3uja
BpeAHOCT
“Recommendations on
SKUBOTEH BEK Ha MEDKATa Measurement and Verification
MHCTa/Inpame Ha TepMOCTaTCKM [roa] 10 Methods in the framework of
BeHTWWIpHa 3 m'aTF:) y A Directive 2006/32/EC on Energy
PaanjaTop End-Use Efficiency and Energy
Services”, page 85-86
Ko OHMpaHa bpyTo NogHa
HAMLMORVIPaKa bpyTo NOAR A [m*] - CneumdnyHO 3a NPOEKTOT
noBpLUKHA
Cneunduyra notpeba oa MpaBUAHKK 32 eHepreTcKa
eHepruja 3a rpeemre Ha SHD [kWh/ 120 P P
5 KOHTpoa
3rpagara m?/a]
foanwHa eprKacHOCT Ha
MpaBUAHKK 32 eHepreTcKa
KOpUCTEHE Ha M3BOPOT Ha Nboiler [-] 0.83
KOHTpoOa
TONAMHA
MoanwHa eprKacHOCT Ha
MpaBUAHKK 32 eHepreTcKa
KOPUCTEHE Ha CUCTEMOT 33 Nais [-] 0.93
. KOHTpoa
ANCTPUBYUMja Ha ToNMHaTa
loguwHa epuKacHOCT Ha
KOpUCTEHE Ha MNOCTOjHNOT Nini [-] 0.81 http://www.evaluate-energy-
CUCTEM 33 eMMCHja Ha TOMIMHA savings.eu/emeees/downloads/
lfoauwHa edrKacHOCT Ha EMEEES WP42 Method 4 resb
KOPUCTEHE HA HOB CUCTEM 33 Nnew [-] 0.93 oilers 080609.pdf.
eMM1CH1ja Ha ToM/InHA

TonAWHCKKM cTeneH AeHOoBU
beposo 2,932 Kpyweso 3,735
butona 2,635 KymaHoBo 2,552
Benec 2,303 Oxpug, 2,501
lesrenuja 2,080 Mpunen 2,629
loctmeap 2,728 Ckonje 2,536
Oemunp Kanunja 2,241 | Crpyra 2,636
Knyeso 2,632 Crtpymumua 2,364
KoyaHu 2,271 TeToBO 2,662
Kpwusa ManaHka 2,757 LWTmn 2,388
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http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES_WP42_Method_4_resboilers_080609.pdf.
http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES_WP42_Method_4_resboilers_080609.pdf.
http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES_WP42_Method_4_resboilers_080609.pdf.
http://www.evaluate-energy-savings.eu/emeees/downloads/EMEEES_WP42_Method_4_resboilers_080609.pdf.
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II.ITII.IX ®OTOHAMOHCKW MOCTPOjKMU

LlenHn cektopu: AoMakuMHcTBa (CTaH6eHM 06jekTn), jaBHM M MpPUBATHU CEPBUCK
(TepunjanHun 3rpagm)

dopMmynata no Metogonorujata Opgony-Harope o0BO3MOXyBa MpoLEHKa Ha
rogvwHuTe 3awTeam Ha eHeprmja Kou npowusnerysaaT 04 WHCTanuparbe Ha
(OTOHANOHCKN MNOCTPOjKM 3a 3a40BOJIyBame Ha noTpebute Ha NOTpoLlyBa4ynTe o4
efneKTpnyHa eHepruja. CaMo OHOj Aen o4 enekTpuyHaTa eHepruja Koj ce KOpuUcTu
3a nokpuBamwe Ha notpebute 3a @uHaNHaA eHepruvja Ha nNOTpoLyBaynuTe
(concTBeHaTa noTpowyBaydka) CMee Aa Cce 3eMe BO npeasuj npu npoueHkaTta Ha
3aWTeaM Ha eHepruja BO NpoLEecoT Ha cnedewe Ha CnpoBeayBameTo Ha
OuvpekTuBaTa 3a eHepreTcka e@UKACHOCT; efleKTpu4yHaTa eHepruja wTo e
npenageHa Ha Mpexa, BO 0BOj C/ly4daj He ce 3eMa BO npensua.

MNpuMMeHaTa Ha OBaa MepKa MpuAOHEeCyBa 3a HamaslyBatb€ Ha KoJuymHaTa Ha
(bvHanHa eHeprmnja npogaaeHa Ha KOPUCHULUMUTE Ha eNeKTpUYHK ypeamn (a co Toa m
MOXHW 3alTean Ha NpMMapHa eHepruja), a He Ha 3awTeaun Ha puHanHa eHepruja.
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dopmyna no Opgaony-Harope Merogosioruja

Onuuja 1:

TFES = Pay »t = PR » (1 - eg14)

Onuuja 2:
TFES = Poy + ——— s« Hm=* qg* (1 — Fg.)* {1 - gggrid}
Fa
AedunHununja
TFES BKynHo HamasnyBah€ Ha KO/IMYECTBOTO Ha puHanNHa [kWh/a]
eHepruvja Bo BU Ha efleKTpuUYHa eHepruja npegazeHa o,
jaBHaTa Mpexa
Ppv NHCcTanMpaHa BpBHa MOKHOCT Ha (hOTOHAMOHCKUOT CUCTEM [kWpeak]
t CoHYyeBO BpeMeTpaene Ha 1000 W/m? (MakcumanHo [h/a]
onToBapyBaheE€) Ha CaMOTO MeCcTOo
PR OaHoc Ha nepdopMaHcmTe Ha (poToHaNoOHCKaTa NocTpojka: [%]
OAHOC Ha aKTUUYKMOT N TEOPETCKUOT U3/e3 Ha eHepruja Ha
dOoTOHaNOHCKaTa NoCcTpojka
€€yrid [en Ha enekTpu4yHaTa eHepruja Koj ce npenasa Ha Mpexa u [%]
He MOXe Aa ce CMeTa Kako HamasnyBawe Ha npojajeHa
eHepruja
SPpy [kWpeak/m2
CneumndpunyHa BpBHa MOKHOCT Ha POTOHANOHCKUOT CUCTEM NOBpLUMHA Ha
Moayn]
Hn MpoceuyeH 36up Ha rNobanHOTO 3pavere Ha KBagpaTeH [kWh/m?]
MeTap NMpUMEHOo o4 MOAYNUTE Ha AaAeH CUCTEM, CO oapeaeH
HakoH (np. 35°) n asmmyT (np. 0°, T.e. OpUEHTUPaHU KOH
jyr)
el MpoceyHa enekTpuyHa ePMKACHOCT Ha MoaynuTe
P KoMbuHMpaHu 3arybu oTOHAaNOHCKN CUCTEM [% of Hy]
Lozz

MpoueHeTn 3arybu nopaan temMnepaTtypa U HUCKO 3payer-e:
8.1% (co KopucTewe Ha NoKanHuTe aMbueHTanHu
TemnepaTypmn)*®

MpoueHeTn 3arybu nopaan edekTn Ha aronHa pedekcuja:
2.9%*°

OcTtaHaTtn 3arybu (kabnu, nHeepTep UTH.)

OCHOBHMW BpeAHOCTH

He e uHcTanuMpaH (OTOHaAMOHCKM CUCTEM; LenaTa efieKTpuyHa eHepruja nobapaHa opf
KpajHUOT KOPUCHUK e cHabaeHa npeKky jaBHa enekTpuyHa mpexa.

19 M3Bop: PVGIS - Joint Research Centre — Europa: http://re.jrc.ec.europa.eu/pvgis/

76 Country specific document with case by case calculation values



http://re.jrc.ec.europa.eu/pvgis/

Aaiinn,
(Y 5
(N ’,

mult

BpeaHocTu:
XXnBoTeH Bek Ha MepkaTa BO rognHu (BoobnuyaeHa BpeaHOCT)

NHcTanMpaHa BpBHa MOKHOCT Ha (hOTOHAMNOHCKUOT cuctem (cneumdmryHa BpeaHOCT 3a
MPOEKT)

BpemeTpaetrbe Ha COHYEBO 3payere Ha 1000 W/m? (KOHCTaHTHO ONToBapyBahe) Ha
MEeCTOTO Kaje LTO € NMoCTaBeH cucTeMoT (BoobnyaeHa BPeAHOCT)

OaHoc Ha nepdopMaHcK Ha POTOHANOHCKaTa NOCTPOjKa: COOAHOC Ha PaKTUUKMOT U
TEOPETCKUOT N3ne3 Ha eHeprunja Ha GOoTOHanoHCcKaTa nocTpojka [%](BoobuyaeHa
BPeAHOCT)

[en Ha enekTpu4yHaTa eHepruja Koj ce npeaasa Ha MpeXxa M He MOXe [a ce CMeTa Kako
HamanyBake Ha npojazeHaTta eHepruja (cneundundHa BpeaHOCT 3a NPOEKT)

CneunduryHa BpBHa MOKHOCT Ha (hOTOHAMNOHCKMOT CUCTEM BO OAHOC Ha MHCTanMpaHaTa
noBplwnHa Ha moaynu (BoobmuyaeHa BpeaHOCT)

MpoceyeH 36Mp Ha rnobanHo 3padere Ha KBagpaTeH MeTap NPUMEHO 04 MOAYNMTE Ha
pajneH cuctem (BoobuyaeHa BpeaHOCT)

Mpoce4yHa enekTpnyHa edmMKacHOCT Ha MoaynuTe (BoobmyaeHa BpeaHOCT)
KoMbuHumpaHu 3arybu Ha doTtoHanoHckn cmcteMm (BoobnyaeHa BpeaHOCT)
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AedunHnyunja Ha BpeaHOCTUTE oA NpecMeTKaTa

Mapam | AumeH Boobuuae
Onuc . Ha U3Bop
etap 3uja
BpeaHoCT
Recommendations on
Measurement and Verification
Methods in the framework of
Directive 2006/32/EC on Energy
MnBOTEH BEK Ha MepKaTa [roa) 23 End-Use Efficiency and Energy
Services;
https://www.energy-
community.org/pls/portal/docs/906
182.PDF
VIH(ETanMpaHa BpPBHa [KWpea
MOKHOCT Ha Ppy K] - CneundunyHo 3a NPoeKToT
$OTOHANOHCKMOTCUCTEM
BpemeTpaere Ha COH4YEBO
2
spaderce Ha 1000 W/m| [h/a] 1,385 | RET Screen, NASA,
(KoHCcTaHTHO onToBapyBakse)
Ha MecToTO
Oapoc Ha nep¢opmaHCM.Ha http://www.ise.fraunhofer.de/de/v
¢$OTOHANOHCKaTa MNOCTPOjKa: . .
OAHOC Ha GaKTWUKMOT PR %] 0.84 eroeffentl|chung(?n/konferenzbe|tra
ege/konferenzbeitraege-2013/28th-
TEOPUCKMNOT EeHepreTcKu
. eupvsec/woyte.pdf
n3/1e3 Ha NocTpojkaTa
http://www.viessmann.co.uk/conte
nt/dam/vi-
CriewydnuHa BpBHA MOKHOCT [kWp(;:a brands/UK/PDFs/Brochures/En'ergv
Ha OTOHAMOHCKMOT CUCTEM Sppy k/m 0.17 %20from%20the%20Sun.pdf/ jcr ¢
module ontent/renditions/original.media_fil
area] e.download attachment.file/Energy
%20from%20the%20Sun.pdf
MpoceyeH 36up Ha
rnobanHOTO 3payere Ha
KBaApaTeH MeTap NpUMEHO MpecmeTka BO  COMNaCHOCT _ CO:
OA  MoAyauTe Ha  AaneH Him [kV\éh/ 154 http://re.jrc.ec.europa.eu/pvgis/
cucTem, Co oapeaeH HaK/IoH m
(np. 35°) u asumyt (np. 0°,
T.€. OPUEHTUPAHU KOH jyr)
http://www.viessmann.co.uk/conte
nt/dam/vi-
Npoceuna eNeKTpIUHa brands/UK/PDFs/Brochures/Energy
Nel [%] 14 %20from%20the%20Sun.pdf/ jcr c

edpUKacHOCT Ha moaynuTe

ontent/renditions/original.media_fil
e.download attachment.file/Energy
%20from%20the%20Sun.pdf
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