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THERMOMODERNIZATION AND MEDIA CONSUMPTION
ON SELECTED EXAMPLES

The thermal protection of buildings and rationalization of water
consumption are directly related with energy savings but also with
other aspects. The article presents the real results of the thermal
modernization activity based on the monitoring of their effects in
fourth educational buildings. The analysis includes water, electricity
and energy consumption of these buildings. It was found that after
thermal modernization the reduction of the consumption of water,
electricity and gas has been noticed. The significant decrease in rates of
consumption of media attributed to one student, the learner in a year,
in the analyzed schools has been registered.
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Introduction. In Poland, in the perspective of the year 2025 it is
expected to implement the idea of sustainable production and consumption
in relation to the use of water for industrial, municipal and agricultural, to
introduce rules for the application of best available techniques (BAT — Best
Available Techniques) in systems abstraction, treatment and distribution of
water and achievement of indicators of water consumption per unit or value
of production and per capita does not exceed the average values for OECD
countries. [1]. Activity aimed at more efficient use of water are closely
associated with the activities in the area of energy efficiency. Water
preparation technology from its collection to final use requires the use of
energy. In addition, water often has to be heated to a suitable temperature
and for further use in domestic or industrial purposes. For the construction
industry it is primarily energy for preparation of warm water.

The energy efficiency is one of the leading issues considered by
members of the European Union in strategic documents determining the
development direction of the Union [2, 3].

Due to the increasing need for access to clean water and a growing
amount of energy used for warming it, the solutions to solve this problem
are searched. Among other things, one of the main goals of the UN World
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Water Day 2014 was to draw attention to the technologies that would meet
the demand for water, while using less energy.

Realization and exploitation of buildings involves in European Union
almost 40% of total energy consumption [4]. The issues of thermal
protection of buildings and rationalization of water consumption are directly
related with energy savings but also with other aspects.

Efficiences energy and water in buildings. Building stock of European
Union covers about 200 million buildings, out of which 6 million are
located in Poland. Around 70% of energy is consumed for heating and
domestic hot water needs [4, 5]. The largest heat consumers in Poland are
the households, consume about 54% heat. The heat consumption in Poland
has shown a slight declining tendency in the recent years (Fig. 1) [5].

400 = Energy consumption, PJ
364 360 355 350 350

350 ’ 325

321 313 320 312

300 1

250 1

200 A

150

100 1

50 1

0-
+ v Y - ® O © —~ N ™
S o S o @ S = = = =
S & 35 & & & o o o o
A @ & & & & & & & A&

Fig. 1. Energy consumption in Poland in the recent years [5]

The provisions of the directive [2] impose an obligation, inter alia, to
elaborate national, long-term strategies supporting the modernization
investments covering the specification of optimal ways for improving
energy efficiency of buildings and specification of instruments mobilising
the investments. Thermal protection of buildings in Poland and ratio-
?alization of water consumption is based on the provisions of the Polish
Construction Law and on the technical and construction conditions.

The energy efficiency pointed out in the directives constitutes an
important basis for reduction of greenhouse gas emissions. Starting from
2021 all newly constructed buildings will be required to have very low energy
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consumption, covered mainly by the renewable energy resources.
Therefore, it is necessary to promote and implement environmental friendly
technologies based on the renewable energy resources.

Non-renewable fuels used in Poland for generation of energy are as
follows: hard coal (58.8%), lignite (17.7%), fuel oil (18%) and natural gas
(5.6%) [5]. Poland is one of the biggest primary energy producers in the
European Union (about 8.5% in 2012) [6]. As far as energy from renewable
sources goes, relation of RES production to total energy consumption has
been growing both in Poland and in the European Union during recent years
(Fig. 2) [5].

One of the elements of improving energy efficiency and reduction of
emissions are the undertakings related with thermal modernization of
buildings. It has been estimated that through the modernization of an
average building in accordance with the currently valid regulations up to
40% of energy may be saved. The implemented in Poland provisions
constitute a basis for performing these activities in a complex manner and
cost-effectively, considering the investment and utilization expenses.
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Fig. 2. Share of renewable energy in gross final energy consumption [5]

In the total operating costs of the provided services the main share
accounted were costs related to payments for central heating and warm
water [7]. The average share of the costs of heating and preparation of hot
water in the total operating costs of exploiting buildings (Fig. 3) stood at
59.5% in 2006, and decreased to 53.1% in 2012.
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Fig. 3. Structure of share of central heating and hot water costs of provided services
as per the forms of ownership in Poland [7]

The average share of cold water and sewage discharge (Fig. 4) increased
from 30.4% in 2006, to 33.3% in 2012. It indicates a clear trend declining of
the cost of heating buildings and increase in the cost of water in the opera-
?ion of the various buildings, in Poland.
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Fig. 4. Structure of share of cold water and sewage discharge costs of provided
services as per the forms of ownership in Poland [7]
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Examples of thermal modernization and their effects. There are four
school buildings, located in the province of Silesia, in the villages Gieblo,
Ogrodzieniec, Podzamcze and Ryczow are the examples of buildings for
which an assessment of the changes in basic media consumption and the
related costs, before and after the thermal modernization.

Objects have been audit analyzed where from 2010 to 2012 the thermal
modernization was carried out. The following improvements have been
done: the thermal insulation of the external barriers and replacement of
some equipment of the buildings. Activities were aimed at improving the
efficiency of the energy use for heating and preparation of the domestic
warm water.

The monitoring of the results from conducted modernizations showed
that average energy reduction effect was at the range of 38+45%, reduce gas
and carbon consumption and associated costs.

Apart from that other components of media consumption and associated
costs have been monitored. An evaluation of price changes on individual
media in a given period of time have been done. Then the change in the
price of media consumption in the analyzed period of time has been
compared.

The principle of an average price of water, electricity and natural gas in
the year, before and after the thermo, which stemmed from the annual
accounts for the type of media have been taken into account. Another aim
was to determine the consumption of a given type of media per student
learner in a year in a school.

The average price of cold water increased in the period from 2009 to
2013 (Fig. 5). In the analyzed objects in the period before thermal
modernization stood at 1.23 € /m’, and after the thermal modernization it
was increased to 1.65 €/m’.

In the same period, after the thermal modernization the annual water
consumption per student in most sites and years was decreased (Fig. 6).
Before thermal modernization the average water consumption was
4.32 m*/(per student a), and after the thermal modernization dropped to
3.85 m*/(per student a).

The average price of electricity increased in the period from 2009 to
2013 (Fig. 7). In the analyzed objects in the period before thermal moder-
?ization it stood at 0.16 €/kWh, and after the thermal modernization it
increased to 0.18 €/kWh. In the same period, after the thermal moder-
?ization the annual electricity consumption per student in most sites and
years significantly was reduced (Fig. 8). Before the thermal modernization
the average electricity consumption in the analyzed objects was 169.4
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kWh/(per student a), and after the thermal modernization dropped to 143.3
kWh/(per student a).
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Fig. 5. Cost of water
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Fig. 6. Water consumption per one student
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Fig. 7. Cost of electricity
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Fig. 8. Electrical power consumption per one student

The average price of natural gas increases significantly in the period
from 2009 to 2013 (Fig. 9), in the analyzed objects in the period before
thermal modernization stood at 0.47 €/m’, and after the thermal moder-
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%ization increased to 0.62 €/m’. In the same period, as a result of carrying
out the thermal modernization the annual consumption of natural gas per
pupil in most sites and years was significantly reduced (Fig. 10). Before
thermal modernization the average consumption of natural gas in the analy-
zed objects was 175.4 m’/(per student a), and after the thermal moder-
%ization dropped to 116.1 m*/(per student a).
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Fig. 10. Gas consumption per one student

250



Bicnux Hayionanenozo ynieepcumeny 600H020 20Cn00apcmea ma
NPUPOOOKOPUCTYBAHHSA

Conclusions. In Poland, in the recent period, the decrease in costs asso-
iated with the heating of buildings and increase in costs related to the
provision of water and sewerage discharge have been noticed.

In this article a case of comprehensive thermal modernization of a
educational buildings was described. Comprehensive thermal renewal of a
buildings brings the greatest effects and the shortest time of return on
invested capital. The study showed that the thermal modernization initi-
7tives contribute different effects related to sustainable development of
construction industry and contribute to the improvement of energy
efficiency.

Thermal modernization and observance of the rules of sustainable
building allows reduction natural resources: water, gas and carbon. These
activities contribute to the reduction of gas emissions and decrease of
buildings operation costs. Average reduce energy in monitored period in
these buildings was at the level of 38+45%.

In the analyzed objects there was found that after the thermal moder-
?ization not only energy consumption for heating was lowered, but also
there were obtained other interesting effects including economic results.

Despite rising prices for water, electricity and natural gas the
consumption rates of these media, per student were lower than before the
thermal modernization. Reduction of water consumption per student was
approximately 14% and the electricity 25%.
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3ATPATH - BUBPAHI ITPUKJIAJIA

TepmomoaepHizanisa OyaiBesib Ta panioHasizamis cCnoKMBaHHS BOIH
Oe3nocepeaHbO MOB’sI3aHi 3i 30epeKeHHsIM eHeprii, a TaKoK 3 IHIUMHU
OTPUMAHMMM MO3UTUBHUMU pe3yJIbTATAMH. Y CTATTi NpeAcTaBjeHi
peajibHi pe3yJIbTaTH TepMOMOAepHi3alii, siki 0y, 11 oTpuMaHi Ha 0CHOBI
MOHITOPHHTY B YOTHPbLOX HABYAJIbHUX 3aKJIa/IaX. AHAJI3 CTOCYBaBCs
BUTPAT BOJH, eJICKTPOEHeprii, rady Ta cnoKMBaHHS Tellla y nuX 0yi-
BJIsIX. ByJ10 BiiMiueHo 3HaYHe 3HUKEHHS CIOKUBAHHS TeNJia, BOAU,
eJ1eKTpoeHeprii Ta rasy micjs TepMOMOJePHi3aNii 3 po3paxyHKy Ha 0OJ1-
HY 0c00y, 1Ka HABYAEThCHA, B PiK.

Kniouosi cnoea: TepmomoepHisaisi, ClO:KMBAHHSA BOAM, CIIOKUBAHHS
eJIeKTpoeHeprii, CoKUBAHHA ra3y, eKCIuryaTauiifHi niarexi.

Yiima A., K.T.H., JIuc A., K.T.H. (YeHCTOXOBCKHIA TIOJUTEXHIICSCKUI
yHHBepcHUTeT, [ompna)

TEPMOMOJEPHU3ALINA U DKCILTYATAIIUOHHBIE
PACXO/JbI - U3BPAHHBIE TPUMEPBI

TepMoMoaepHU3aNUs 3MAHHI M PAMOHATH3ANMH NOTPe0IeHUS] BOABI
HeMocpeCTBEHHO CBSI3aHbI CO cOepe:keHHeM HepIrum, a TaK:Ke Apyru-
MH M0JIOKUTeIbHBIMY MOJYy4aeMbIMH pe3yJibTaTaMu. B craTbe npen-
CTaBJIeHbI peajibHble Pe3yJIbTaThl TEPMOMOEPHU3AINH, KOTOPbIE ObI-
JIM TOJTy4YeHbl HA OCHOBE MOHHTOPHHIA B YeTHIPEX Y4eOHBIX 31aHUSAX.
AHaJIN3 KacaJicsl pacxoJa Bo/ibl, 31eKTPOIHEPTHH, Fa3a U NOoTpedeHus
TeIlIa B 3THX 3aHUAX. BbLII0 0TMeYeHOo 3HAUYNTeIbHOE CHUKEeHHe NO0T-
pedJieHHUs Temia, BOAbI, 3J1eKTPHYECTBA M ra3a nocjie TepMOMOIEPHHU-
3alHMM B pacyéTe HA OJHOTO Y4allerocs B ro.

Kniouegvie cnoga: TepMOMOIEePHA3ANNSA, OTPe0dIeHNe BOABI, MOTPe0-
JIeHHe 3JIEKTPOIHEPruH, NOTPed/IeHne ra3a, IKCIIyaTAlHOHHbIE ILIa-
TeXKH.
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