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Not only the ecological aspects of the construction projects, but also the energy savings and
efficient construction solutions are currently a very discussed topic. In spite of still persisting prejudices
against timber-based structures within our region Slovak Republic, wood-based construction systems
are gradually beginning to assert themselves in the construction market. Because modern-minded
investors and users are beginning to relalize especially the ecological dimension of wood-based
buildings. Of course, wood-based structures also have many other advantages and disadvantages.
Therefore, the aim of this manuscript is to present selected aspects of real wood-based constructions in
terms of energy performance of projects in the use phase.
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Introduction

The use of wood and wood-based structural elements is gaining popularity in our conditions. It must
be said that today it is no longer just the use of solid wood, but various products using wood as a basic raw
material for construction material, but also for thermal insulation or interior and exterior cladding. Wood
is a permanently renewable resource. Growing trees absorb carbon dioxide and produce oxygen. It can be
said that a typical tree absorbs one tonne of CO; per meter cubic mass while producing an equivalent of 0.7
tonne oxygen. That is why in developed countries it enjoys great popularity and it is represented by 20 %
to 90 % in newly built houses. At present, this share represents about 5-10 % for new family houses.
Outdated fire protection legislation prevents greater use. However, changes are expected in the near future,
and as in the Czech Republic, Austria, Germany and the Nordic countries, we are also expecting market
acceleration in our country.

In terms of energy, ecological and economic efficiency of construction projects, the more the
operational costs and energy resources needed for the use of residential buildings, houses and other
buildings are discussed. Therefore, in this paper, we pay attention to the operating costs of wooden
constructions in the context of economic and also ecological contexts.

Operational resources and costs associated with the use of buildings

In the past, energy efficiency was also important to people. However, the efficiency of energy use
has only started to deal with the company now. We can start from the fact that society has begun to devote
itself to this problem due to the present day, in which we resist the serious environmental problems of the
decline in non-renewable resources, the high environmental cost of energy and materials, the expansion of
settlements at the expense of nature, and especially climate change. The main goal of energy efficiency is
to save fossil fuels, the environment that is very important for our existence, to reduce CO; emissions that
contribute to climate change (Satterthwaite, 2008; Burgess, 1990). It is a good time to stop wasting natural
resources and to use energy more efficiently. The importance of an ecological house, which is the energy
efficiency of family houses, what is today's vision of energy-saving housing, cost-effectiveness, efficiency
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technique, and what is home energy certification. All these findings are related to the design of passive,
low-energy houses or buildings (Stephan et al., 2013). Although passive and low-energy houses are very
advantageous, their very construction will not save the already badly destroyed environment. However,
these houses contribute to a more rational use of natural resources. Their main task is to provide a suitable
living environment and reduce energy consumption for heating. The most important reasons for investing
in a passive or low energy building is saving heating costs (Audenaert et al., 2008). Nowadays, much
attention is paid to this issue because it is more concerned with the environment and energy saving. Many
researches are presented by experts in this field on these buildings, which show much more advantages
compared to standard houses. Uninformed and poor quality information about these buildings creates a
concern for ordinary people about the return on higher investment in passive or low-energy homes
compared to conventional ones. Passive and low energy houses not only save natural resources but also
save money for users (Janson, 2010).

In the average household, heating, or heat supply, 60-80 %, the preparation or supply of hot water
approximately 30 %, and electrical appliances with gas appliances only 10 % (Cejka and Safatik, 2012).
Of course, these values may vary from household to household, but the order is the same. On this basis, it
is clear where the focus of austerity measures is. A precondition for purposeful saving is the measurement
of consumption and its continuous monitoring by means of measuring devices.

The energy and operating costs of a house are mainly influenced by the following:

Choice of land and location of the house taking into account the local climate, terrain configuration,
vegetation and prevailing winds,

Orientation of the house on the world side with regard to the impact of sunlight during the year,
present and future projected shading of the house by the surrounding buildings,

Increased thermal protection of external building elements, ie. j. achievement of excellent thermal
insulation parameters of external cladding elements — walls, floors, roof, windows, doors,

Prevent geometric and structural thermal bridges. Sufficient airtightness of the cladding — exclusion
of leakage, windproofness,

Passive use of solar energy — properly dimensioned southern glazed areas, winter gardens, with the
accumulation of passive energy gains, variable solar protection and summer protection against overheating
of the house being an important measure,

Additional use of solar energy through active solar installations and hybrid convective systems,

Internal layout with respect to heating mode, thermal zone and space orientation on the world side,

Size of heated and indirectly heated spaces (volumes) and their adequacy for the purpose. Size of glazed
surfaces on individual facades. Expected internal heat gains according to the nature of the operation,

Optimally selected heating system — with appropriate performance and good regulation, flexibly
responsive to instantaneous temperature, possibly low-temperature,

Energy efficient hot water production — active solar installations,

Controlled ventilation,

Efficient use of electricity — energy-efficient lighting and home appliances,

User behavior — conscious operation, taking into account the time of day and year, and the correct
operation of technical equipment (Pifko, 2017; Pifko and Spacek, 2008).

Operating cost analysis of wood buildings examined

In order to analyze the operating costs during use, the real wood houses used were constructed based
on the column and panel construction systems, which are most widespread among the wooden construction
systems. During the monitoring of the mentioned buildings, the structure of the costs of using the energy
balance of these buildings was examined. Altogether, 29 wooden buildings in various energy standards
were involved in the analysis. For better interpretation of the findings, the analyzed buildings were divided
into groups according to energy standards. Table 1-2 shows a comparison of mono-monitored buildings
divided by energy standards.
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Table 1
Operating costs of monitored buildings depending on energy standards
Monthly heating (%2;$§2?;é Total monthly

costs (EUR) (EUR) operating costs (EUR)
Low-energy house (n=17) average 47.6 55.0 102.5
stdev 14.6 40.2 48.3
min 20.0 20.0 50.0
max 70.0 190.0 250.0
Passive house (n=12) average 34.1 28.2 62.3
stdev 14.6 10.8 24.1
min 15.0 135 30.0
max 60.0 40.0 96.8

By comparing the total cost of building use, there is a significant difference between the low-energy
house and the passive house. On average, Passive House had significantly lower total operating costs than
Low-energy house. By a more detailed analysis, the split of the total costs of the low-energy house into two
main parts was the heating costs, which accounted for almost 50 % of the total costs and other costs of use.
This category can include household operating costs such as electricity, water and other media. Of course,
these commodities are influenced by the way in which the house is used and occupied. For the Passive
House, this cost ratio was slightly different than can be seen in Table 1. To unify the data, the values were
converted to m? of utility area of each building. These calculations are shown in Table 2.

Table 2

Operating costs of monitored buildings depending on energy standards -
conversion to m? of usable area of the building

Monthly heating | Other monthly operating Total monthly operating
costs (EUR) costs (EUR) .
. ) . ) costs (EUR) conversion
conversion to m conversion to m )
to m¢ of usable area
of usable area of usable area of the of the buildin
of the building building g
Low-energy house (n=17) average 0.34 0.36 0.69
stdev 0.13 0.17 0.25
min 0.09 0.09 0.17
max 0.64 0.78 1.11
Passive house (n=12) average 0.30 0.25 0.55
stdev 0.13 0.10 0.22
min 0.13 0.11 0.26
max 0.56 0.38 0.90
Conclusions

In the broader context, the presented article dealt with the operation of buildings in the context of
spent resources. Of course, other elements such as ecology and economy are also related to the resources
spent during operation. Therefore, we have included in the article a summary of aspects affecting the
operation and use of buildings as such. In the practical analysis, we dealt with specific wooden constructions
which were monitored in the context of operation during real use. The findings show that the difference
between the individual energy standards in terms of resources spent during operation. Of course, as already
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mentioned in the introduction of the article, the operating costs are influenced by several factors to be taken
into account.
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H. Cpaiinenka, M. Ko3oBcbka
Texuiunuii yHiBepcuret y Komrme,
Kadeapa MUBUTHHOT IHXKEHEepii

KOHCTPYKIIIi HA OCHOBI IEPEBUHM SIK EKOJIOTTYHA
TA EHEPTO3BEPEKHA TEXHOJIOI'TSL

O Csaiinenxa M., Koznoecoka M., 2019

ChOro/IHI OHIEI0 3 HAWAKTYaNBHIMIHX cep TOCTIPKEHHS € peali3allis He TUTbKH OYIiBEIbHIUX MPOEKTIB
3 EKOJIOTIYHOTO aCIIEKTY, aje i 3 MorIsiay eKOHOMIi eHeprii Ta eeKTHBHUX OyIiBeNbHUX pilicHs. He3pakaroun
Ha YHEpePKEHHS OO BUKOPHCTAHHS JEpeB’SHUX KOHCTPYKLiH, y perioHi CrnoBampkoi PecrmyOmiku Bce
OLIBIIOrO MONIMPEHHST HAO0YBarOTh Taki KOHCTpYKmii. CydacHi iHBECTOpPH Ta KOPUCTYBadi MOYHHAIOTH YCBi-
JIOMIJTIOBATH OCOOJMBOCTI CKOJIOTIYHUX AacIeKTiB OyAiBenb i3 BHKOPHCTAHHAM JCPEB’SHUX KOHCTPYKINIM.
3BUYANHO K, KOHCTPYKIIii Ha OCHOBI JISPEBHHU MAIOTh 0araro mepesar i HeoJiKiB.

JlepeBa MOTNIMHAIOTH BYTJICKHCIIUI Ta3 1 BUPOOJISIOTh KUCEHb. MOXKHA CKa3aTH, IIO THUIIOBE JIEPEBO
nornuHae onHy ToHHY CO2 Ha MeTp KyOidHOI MacH, BUpoOuisitoun ekBiBaneHT 0,7 ToHHM KucHIO. Ock 4OMy B
PO3BHHEHHUX KpaiHax Lieil Marepiai Qye MONMyJsIpHUH I B HOBO30OyAOoBaHMX OyauHkax #oro Big 20 % 1o
90 %. Huni #oro uwactka craHoBuTh Onu3bko 5-10 % mis HOBHX cimeiliHux OynuHkiB. IIpoTe 3actapine
3aKOHOJIaBCTBO PO MOXEXKHY OXOPOHY HE JIa€ MOKIIMBOCTI PO3IIMPHUTH BUKOPUCTaHHS IEPEBUHU.

[Ifo cTocyeThCsl €HEPreTUYHOI, €KOJOTIYHOI Ta €KOHOMIYHOi e()eKTUBHOCTI OymiBenb, TO Oiiblie
0OrOBOPIOIOTh  eKCIUTyaTalliifHi BHUTpaTH Ta CHEPreTHYHI pecypcH, HEOOXimHi Uil eKCIUTyaTarii
0araTOKBapTUPHUX XKUTIOBUX OYIMHKIB, OJHOPOIUHHUX OyTUHKIB Ta iHIINX OYIiBEIb.

Po3risiHyTO IpakTHYHE BUKOPHCTaHHS KOHKPETHHUX JIepeB’ STHUX KOHCTPYKIIIH, 32 SIKUMHU CIIOCTEpiraan
i 4Jac exciuryaTamii B peanbHHX yMoBax. OTpuMaHi pe3yibTaTH IOKa3yloTh, IO € BiAMIHHICTE MiX
OKPEMUMH €HepreTHYHUMH CTaHIapTaMH II0JI0 PI3HUX PECypciB, BUKOPUCTAHUX I 9ac eKCIUTyaTallii.

ToMmy B miii poOOTI 3BEpHEHO yBary Ha CKCIUTyaTalliifHi BHUTpPaTH JEpeB’SHUX KOHCTPYKIIH B
€KOHOMIYHOMY, €Heproe()eKTHBHOMY, a TaKOX €KOJIOTTYHOMY KOHTEKCTI.

KrouoBi cjioBa: exoJiorisi; eHepro3depe:kHuii; cTiliKicTh; 1epeBHHA; AepeB’AHi KOHCTPYKIILI.
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