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Abstract. Modern scientific research in the field of energy conservation increasingly
contributes to the development of cities. The use of advanced technologies in the reconstruction of
public buildings is a relevant topic in today's realities that unites all aspects of urban life:
healthcare facilities, energy facilities, transport, resource management, educational facilities,
residential buildings, etc. The following three main ways of implementing energy-efficient
technologies can be distinguished: the beneficial use of energy losses, modernization of equipment
to reduce energy consumption, and intensive energy conservation. To evaluate organizational and
technological energy-efficient solutions, it is advisable to use the method of discounted cash flows
estimations. According to this method, all resources spent on construction are reduced to a single
point in time using discount rates. This will allow to predict energy-efficient results, as well as the
costs of their implementation.

In practice, to assess the energy efficiency of the organizational and technological model, it is
proposed to use an indicator equal to the ratio of the actual (predicted) effect to the resources spent
to obtain the beneficial effect.

Keywords: construction, reconstruction, organizational models, energy-efficient technologies,
innovations

Problem statement.

In projects for the construction of public buildings, in order to reduce the costs
of energy, economic and other resources, it is recommended to implement energy-
efficient constructive and space-planning solutions. However, the implementation of
innovative energy-efficient technologies, unlike standard solutions, require higher
costs of all types of resources: material and technical, labor, energy, etc.

Analysis of the latest research and publications, highlighting of previously

unsolved parts of the general problem.
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The issues of energy-efficient monolithic construction are investigated in the
works of many scientists. Their scientific and practical results allowed to generalize
and improve the basic principles of the organizational and technological model of
energy-efficient construction. Monolithic reinforced concrete is one of the main tools
of modern architecture, but at the same time, the energy-efficient aspects of the
architectural expressiveness of monolithic concrete buildings are still insufficiently
utilized in the domestic construction industry.

The purpose of the study is to select organizational and technological models
for providing public buildings with energy-efficient resources using multi-criteria
analysis.

The methodology is based on the analysis of domestic and foreign scientific
literature devoted to organizational and technological solutions for buildings energy
efficiency. The following methods were used as research tools: expert evaluations,
system analysis, mathematical statistics, mathematical experiment planning and
system engineering.

Presentation of the main material.

4 N

Selection of organizational and technological model

\ J

/ Calculation of total discounted costs of the organizational and technological \

construction model considering the discounting of interim revenues:
1. Calculation of total discounted costs:

DR . pr !
TDC =5c (1+ )+ 38,01 (1+2),
where:
SC — sum of additional capital costs
DR - discount rate

P — calculation period (years)

Oi — annual operational costs on energy resources for the i-th year of operation
2. Calculation of the actual discounted payback period:

K pPP = — In(1— ZE2) / In(1+ 22 ), where:

/ Calculation of total discounted costs of the organizational and technological \

construction model with the capitalization of interim revenues:
3. Calculation of total discounted costs:

i
TDC = SC + X%, 01 (1+22 ), where

SC — sum of additional capital costs

DR — discount rate

P — calculation period (years)

O1 — annual operational costs on energy resources for the i-th year of operation
4. Calculation of the actual discounted payback period:

DPP = In (1 + DT;;“)! In (1 -I—%), where

. %

[ Economic evaluation of the selected model ]
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Analyzing the sources of previous researchers, the energy efficiency of the
construction object is defined as the ratio of the beneficial effect of using energy
resources to the costs incurred to achieve this beneficial effect. But in practice, it is
advisable to use this indicator as a ratio of the beneficial effect to the resources used
to achieve this beneficial effect. In this case, it is advisable to use energy savings as
the beneficial effect.

The modern model of organizational and technological parameters of energy-
efficient construction can be divided into the following aspects: assessment based on
comparing expenditures of electrical and thermal energy, both capital and annual;
forecasted assessment of energy efficiency; actual assessment of the energy
efficiency of the organizational and technological model.

The described energy efficiency assessment procedure uses the energy
efficiency indicator of the organizational and technological model of energy-efficient
construction. Therefore, the forecasted energy efficiency indicator can be represented
as follows according to Formula 5:

)/ (T + 3, ——)

_ [wp O+ECO+SOC
FE= (Zi=1 (1+FD;/100)i i=1(1+FD,/100)! 5)
where:

E is the forecasted energy efficiency at the i-th stage;

ECO - forecasted ecological results at the i-th stage;

SOC — forecasted social results at the i-th stage;

FD1i — forecasted discount rate;

TC — total capital expenditure;

EC — expected costs at the i-th stage of model implementation.

All the parameters indicated in the formulas are forecasted, which means that it
is impossible to determine these parameters precisely. This is due to many
influencing factors, risks, external economic factors, tariff rates, etc. However, by
evaluating energy efficiency based on expert assessments, the values of these
parameters will fall within a certain interval, then the formula can be represented as
follows:

DRI,DRz)i

[By,By] = [TC;,TC,] + ¥P,[EB;1, EBp] + (1 + 272>

(6);
where: [By, B,], [EB, 1, EBy»| [DRy, DR,], [TCy, TC,] , ,
, are Interval estimates of the

respective parameters of the construction project.

The actual assessment of the energy efficiency of organizational and
technological solutions should be carried out during the operational stage of the
construction project according to Formula 7:

__ (EC +ECO + S0C)
= e 7

where: EC, ECO, 50C _ confirmed costs for energy conservation, ecology, and

social results, respectively.
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Conclusions and prospects of further investigations in this field.

When constructing residential buildings, the predominant organizational,
technological and energy conservational solutions are constructive and space-
planning solutions, energy conservation engineering communications, which are
based on renewable energy technologies and feature autonomous energy supply
system. Analyzing the above, in order to determine the -effectiveness of
organizational and technological energy-efficient solutions, which are used during the
construction of various-purpose facilities, it is necessary to take into account their
peculiarity, which revolves around the use of constructive and space-planning
components as an indicator of energy efficiency.

Therefore, to ensure the energy efficiency of public buildings, it is advisable to
utilize energy-saving engineering systems based on renewable energy technologies
with autonomous energy supply systems. At the same time, in the case of connecting
individual buildings to central power supply systems, it is crucial to choose optimal
combinations of autonomous and central power supply systems based on their energy
efficiency indicators.
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Anomauia. CyyacHni Haykosi 0o0cniodceHHs Y chepi enepeozbepedicenHs Oedani Oinbuie
CHpUAIOMb po36UMKY micm. Bukopucmanmns nepedosux mexmonoziti y peKoOHCmpYyKYii 2pomMaoCcbKux
0ydisenb € akmyanbHo0 MeMoK 8 CYYACHUX pealisix, AKA 00'€OHY€E 6CI acnekmu MiCbKo20 HCUMMSL:
MeOuyHi 3aK1aou, eHepeemuyHi 0o'ekmu, mpancnopm, YnpasiiHHL pecypcamu, HaguydlbHi 3aK1aol,
ocumnogi  6yoieni mowjo. ModxcHa euokpemumu mMpu OCHOBHI CHOCOOU  BNPOBAONCEHHS.
eHepeoeqheKmUuSHUX MmexHoNo2il. epeKmusHe GUKOPUCMANHI eHepeemMUYHUX Mpam, MOOepHi3ayis
001a0HAHHS OJisl 3HUICEHHSI eHeP2OCNONCUBAHHS MA IHMEHCUBHe eHepeo3bepedicenta. [l oyinku
OP2aHI3AYIIHUX | MEXHONO2IYHUX eHepeoe@eKmMUBHUX piuleHb OOYIIbHO BUKOPUCTOBY8AMU MemOoO
OYIHKU OUCKOHMOBAHUX 2POULOBUX NOMOKIG. 32I10HO 3 Yum Memooom, yci pecypcu, eumpayeni Ha
0y0isHUYMBO, 3600aMbCsi 00 OOHIEL 4aAcO80i MOYKU 3a OONOMO20I0 OUCKOHMHUX cmagok. Lle
003601Uumb  nepedbayumu  eHepeoeheKmugHi - pe3yibmamu, a MAKO¥C SUMpamu  Ha - ix
enpogaoddicenns. Ha npaxmuyi 0131 oyinku enepeoedexmu8Hocmi 0peaHizayiiHo-mexHoa02i4HOT
MOOeli NPONOHYEMbCA BUKOPUCMOBYBAMU NOKAZHUK, W0 OOPIBHIOE BIOHOUIEHHIO (BAKMUYHO20
(npocH0306a1020) eghekmy 00 UMPALeHUX Pecypci6 0N OMPUMAHHI KOPUCHO2O eqheKmy.

Knrwowuosi cnoea: 0yo0isnuymeo, peKOHCMpYKYis, OpeaHizayiini Mmooeii, eHnepeoephexmusHi
MexHOo102ii, IHHOBAIlI].
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