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This paper presents a method for economic calculation of the heating systems, relying on
data from other systems that may influence the energy demand of the heating system. This
method can be used, fully or partly, for the consider economic feasibility of energy saving
options in buildings, compare different solutions of energy saving options in buildings (e.g.
plant types, fuels), evaluate economic performance of an overall design of the building (e.g.
trade-off between energy demand and energy efficiency of heating systems) and assess the
effect of possible energy conservation measures on an existing heating system, by economic
calculation of the cost of energy use with and without the energy conservation measure. The
approach of the calculation method is according to a global point of view (overall costs).
However, depending on the objectives of the investor, the calculation method may be applied
considering only selected specific cost items. For example, calculations concerning alter native
solutions for heating systems may be performed considering only costs for the domestic hot
water system and the space heating system.
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Ilogano MeTOA €KOHOMIYHOTO PO3PaXyHKY CHCTeM ONAaJeHHs, HA MiAcTaBi JAaHMX 3
iHIIMX cucTeM, AKi MOXYTh BIUIMBATH HA €HepPreTH4YHi MoTpedu cucremu onajneHHs. Llei
MeToJ Moke OyTH BHKOPHCTAHMH NOBHICTIO a00 YacTKOBO AJA PO3IISAAY €KOHOMIYHOL
JOIIJBHOCTI omuiii eHepro30epexxeHHs1 B OyAiBJIAX, A NOPIBHAHHS PIi3HUX BHpillleHb
eHepro3oepe:keHHs1 B OyaiBasix (HANPHUKJIAA, THNIB YCTAHOBOK, MAJIMBA), JUIsl OLiHIOBAHHS
€KOHOMIYHMX TMOKA3HHUKIB 3arajibHOr0 PO3PaxyHKy OyaiBjai (HANPUKJIAA, KOMIPOMIC Mix
MONMMTOM HA €HEePrilo Ta MiIBUIIEHHSAM eHeproe(eKTHBHOCTI CHCTEM ONMAJIEHHS), a TAKOXK JJIsl
OL[iHIOBaHSl BIUIMBY MOJKJIMBHX 3aXOJiB 100 30epeskeHHs eHeprii IJsi CUCTeMH ONaJIeHHS
Yyepe3 eKOHOMIYHMIT PO3PaxXyHOK BAPTOCTi BUKOPMCTAHHSA eHepril 3 ypaxyBaHHAM i 0e3 3axoaiB
i3 30epe:kenHs1 eHeprii. MeToa po3paxyHKy 0a3yeTbesi HAa JI00AJLHOMY MPHHIHMII (3arajibHi
putpatn). IIpore, 3aj1ekHO Bi Wijeil iHBecTOpa, MeTO PO3PaxXyHKy MoKe OYTH 3aCTOCOBAHUA
TiTbKH [0 BHOpPaHMX MNOKa3HUKIB BUTpar. Hampukian, po3paxyHOK, HI0 CTOCYETbCS
aIbTePHATHBHUX PillIeHb JJIsl CHCTEMH ONAJIEeHHs, MOxke OyTH BUKOHAHMIA JIMIle BPaXOBYHOYH
BUTPATH HA CHCTEMM I'apsiuoro BoJAONOCTAYAHHS 200 CHCTeMH ONaJIeHHsl NPUMIlleHb.

Kiio4ogi ciioBa: eHeprernyHa eeKTMBHICTB; MeTOJ PO3PaXyHKY; eHeproe(eKTHBHICTh
CHCTEM ONAJIEHHS.

I ntroduction

Main domain is to appoint required inputs, calculation methods, require outputs for economic
calculations of energy systemsrelated to the energy performance of buildings.

Any investment in the building, its walls design, or into the heating system, hot water, or other
system should be documented not only technically but also in the design payback time for the building.
The basic principle of finding a suitable response to the building structure or to HVAC system is presented
in the following text.

This paper presents a various possibilities of energy precautions in buildings in dependence on
energy efficiency of buildings, describe method for economic calculation of the heating systems, relying on
data from other systems that may influence the energy demand of the heating system in according of
standard STN EN 154 59, from 2008 year availablein SR.
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This method can be used, fully or partly, for consider economic feasibility of energy saving options
in buildings, compared different solutions of energy saving options in buildings (e.g. plant types, fuels),
evaluated economic performance of an overall design of the building (e.g. trade-off between energy demand
and energy efficiency of heating systems), appointing the effect of possible energy conservation measures
on an existing heating system, by economic calculation of the cost of energy use with and without the
energy conservation measure.

This paper describes part of the method for calculation of economic performance of energy saving
options in buildings (e.g. insulation, better performing generators and distribution systems, efficient
lighting, renewable sources, combined heat and power).

Calculation method

The calculation method is according to a global point of view (overall costs). The calculation method may
be applied considering only selected specific cost items, for example, calculations concerning alternative solutions
for heating systems may be performed considering only costs for the domestic hot water system and the heating
system. Global costs are separated into investment costs, and running costs.

The various types of costs is given in Table 1.

Table 1
Scheme of cost’s organization — presentation of various types of costs
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Building Construction HVAC + DHW Systems Annual costs related to
. . Other annual costs
related to energy losses and Installation energy consumption
Initial investment costs and replacement costs Running costs
Costs presentation ANNUITY METHOD Global costs

Calculation OF GLOBAL COST

The calculation may be performed either from detailed data on costs on an annual basis or from
general data on economic calculations for every component. Dynamic calculations take into account
annual variations of the discount rate as well as annual variations of the rate of development of prices for
any of the costs considered in the annual costs (i.e. energy costs, operational costs, periodic or replacement
costs, maintenance costs and added costs).

Calculation may be performed by a component or system approach, considering the initial
investment C, and — for every component or system j — the annual costs for every year i (referred to the
starting year) and the final value. Global cost is directly linked to the duration of the calculation period z.

T

Ce(7)=C, +Z{Z(ca,i(j)de (i))—vf,,(j)} 1)

i Li=t
where: Cg (z)  is global cost (referred to starting year o), C, is the initial investment costs, C,; (j) is the
annual cost year i for component j (including running costs and periodic or ;replacement costs), Rq (i) is the
discount rate for year I, Vs, (j) is the final value of component j at the end of the calculation period

(referred to the starting year 7).
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The data shall be documented in order to provide possibility for comparison between buildings or
use of conventional costs ratio in the building construction (e.g. cost per surface unit). The parameters shall
be chosen in accordance with those considered for the energy certification of the building.

The different stages of the method, are described in the following steps.

Table 2

Scheme of cost’s organization — — presentation of different economic and energetic steps

STEP 3.1 - Investment costs for
systems relati to energy
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replacements
(In this step, timing of and costs for

replacement ofsystems and
components g gathered)

STEP 3.3 — Running costs
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costs, Energy prices)
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(Duration of the calculation , Financial rate, Human operation

|  STEP4-ENERGY COSTS |

STEP 4.1 - Calculation of energy
consumgtion

g
£
(O]
zZz 2
ZE | STEP 4.2 - Energy cost |
x>
< —~
obes
EnES
0o <8
0w =z K] P
SIEER
.
<)
e g
E Z STEP 5 - GLOBAL COST STEP 6 - REPLACEMENT
»Q CALCULAZION 0STS DATA
=
3
STEP 5.1 Calculation of replacement| STEP 6 - ANNUITY COST
costs CALCULATION

| Step 5.2 Calculation of final value |

STEP 5.3 Calculation of global cost

STEP 2 - PROJECT DATA
(General, Environment of the project, Meteorological
data (not mandatory, Constraints/oppportunity related to
energy)

The most interesting is STEP 4 — Energy costs. Energy costs are mainly separated in two parts:

1. this part is directly related to energy consumption according to meters or fuel oil consumption of
the building. The method for determination of energy consumption shall be coupled to energy content of
the fuel according to data from the provider;

2. this part is fixed according to the quantity of energy subscribed with energy utilities or rental for
energy systems (e.g. gas tank, electricity transformation).

For district heating systems, special subscription conditions may apply. Environmental (or social)
costs could also be introduced as a cost related to energy. Energy sales (if relevant) are counted separately
as negative costs.

Calculation should be performed according to standardized methods. prEN 15203 allows calculation
of the energy consumption for the whole building. If the economical analysis only takes into account some
of the energy systems, then the energy consumption calculation shall similarly only take these systems into
account (i.e. EN 15316 series for space heating and domestic hot water systems). Energy consumption is
coupled with tariff for the energy considered.
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In some cases, the energy consumption can be calculated according to the variable tariffs of the utility.
These tariffs (mainly for electricity) may vary during the day and during specific periods of the year.

Renewable energy sources or energy sales (electricity or hot water) shall be considered either as a
financial income (as electricity from Photovoltaic cells can be sold directly on the electric grid) or as a way
to reduce energy cost of the building (example solar collectors). Design of the system shall be considered
in accordance with these two possibilities.

Conclusions

The European Union is introducing energy certification of buildings (energy performance of
buildings) gradually from the time, when was accepted EU Directive 2002/91/EC on the energy
performance of buildings (EPBD). EPB recovered four sampling positions — thermal protection of
buildings, heating and hot water (DHW), ventilation and air conditioning and electrical systems.

Factors that cause excessive heat losses, which are simultaneously related to the loss of thermal
comfort are as follows:

e type and thickness of thermal insulation of cooling baffles surrounding a room,

e excessive elevation glazing,

e ways of room ventilation,

¢ ways of room exploitation,

e technical condition of a building.

Heat losses by transfer up till now have dominated in the annual balance of losses. First of all the
losses depend on the kind and thickness of heat-insulating layer. Increasing in a certain range the thickness
of insulation to a small extent influences an increase in capital costs related to the construction of new
buildings and thermal modernisation works. Such actions significantly improve the thermal characteristic
of a building. After reaching a certain value a further increase in the thickness of insulation does not bring
any economic effects, while it becomes a cause of constructional problems.

We wish to highlight the need to assess the building not only in terms of energy, but also in terms of
return on the investments in construction, from the project through to its disposal. This assessment
methodology will ensure optimization of the cost of building works in relation to its energy consumption.
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