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Abstract: Nowadays, projecting of the renewable energy ssu(RES) through simulation program is the veryutenp
In case usage RES in systems with stable consumiitesimulations are sufficiently the exact. Thebfem arises,
when it is necessary to simulate the supply fronurgpredictable energy source to a system with blestar unknown
consumption. In particular, in residential building is very important to know the detailed conption profile of heat
and hot water consumers in the proper design dRE®. Underestimating its importance may leadgnificant financial
losses of the investor, user of RES technology.

1 Introduction importance of occupancy pattern for modelling ohestic

In discussions about the energy intensity of haysin €nergy consumption [6]. The consumption of energy i
said more and more about the notion "consumerlgtpfi case of using appliances, lighting, DHW was depérute
recently. Its importance is growing with the insieg the activity of the apartment residents [7].
share of renewable energy use due to its unpréditta
In fact, it is very important taken into accountith 2 Need for energy versus consumption in
instability with potential energy instability. Theame apartment buildings
proportion of its importance can be attributedtte size When assessing apartment buildings in terms of thei
and type of the customer. If we move Only at thellef energy intensity are usage two main processes —
the communal sphere, the most problematic is thgandardized vs. operational evaluation. Commonticea
consumer profile of the apartment houses [16} #imost  js combination both processes. The basic difference
impossible to find two type identical apartmentliigs — determining the energy intensity is that while in a
with an identical profile of consumption of headtlwater  standardized assessment, technical factors ara tat@

and electricity. The reason is simple - people. account, such as:
The energy performance in buildings is influencgd b e thermal technical properties of the building
many factors, such as ambient weather conditianklibg envelope,

structure and characteristics, the operation oflsuél e technical parameter of thermal source,
components like lighting and HVAC systems, occupanc e floor and utility area of the building,
and their behaviour [3]. It is important to idegtithe e estimated number of users,

cluster of households when analyse the load profile o |gcation and so on,

because the load profile depends very much on the |y operation assessment is considered in addii¢imet

occupancy pattern [4]. Parker [5] noticed occupaumhber above, in addition to these data:
as the key determinants of DHW consumption and
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e real measured consumption of the house for as long
as possible, It is therefore obvious that knowing the heat
e operating time of appliances, consumption is important. However, when providirggth
e operating parameters of heating systems and systéon heating, the minimum difference between caliota
for DHW, and measurement is more likely than to determiaa#ed
e behaviour of consumers and other. for heat for the preparation DHW. Although, of ceeir
exceptions confirm the rule. Consumption of heaewss

In general, a standardized calculation is usedsigd
the energy system of the new house, and the erpede
designer will also take into account experiencehtiite
operation of similar buildings. If a "standard" soe; such
as district heating, boiler, electric heating, &groposed
as a source of energy, the potential differencevdst

very affected consumer behaviour regardless dhiérenal
performance of the building envelope (if not coesatl in
extreme cases) [13]. Establishing a relatively eeteu
DHW consumption in a residential building by caktitn

is virtually impossible, and only a very complexaeting
process can be used to produce a serious consumptio

planned demand and real consumption is not proltlemaprofile. However, even these cannot be developéadowt

[9]. These heat sources have a sufficiently lasgge to
cover the resulting supply differences, such asAHen
SpiSska Nova Ves. The figure below shows the diffee

the values obtained by detailed and
measurements.

long-term

in actual heat consumption compared to the need for As is evident from the graphical representatiorthef
standardized calculations. The differences rangenfr hot water consumption trends in the house under
about 1,500 kWh per month in winter to about 300hkW consideration, the differences with the standatdesare

month during the summer season.
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Figure 1Heat demand vs. heat consumption in the
apartment house in 2010

For larger differences caused by, for example ntiaér
insulation of the house or behaviour of the inteatis, it is
necessary to consider change, respectively. adiunstof
the heat source. In this case, the heat consumptibmee
months is lower by almost 3,000 kWh / month and/tree-
round difference is almost 40 MWh.
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Figure 2Heat demand vs. heat consumption in the
apartment house in 2010

more pronounced every year, which may be due t@mor
responsible behaviour of the population, a centegight
can be attributed to the modernization of the itigtion
system in the house.
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Figure 3 Heat demand vs. heat consumption in the
apartment house in 2011 - 2018

The difference in DHW consumption by more than
55% compared to the standardized value of the meed
already considerable and not only technological diso
economic difference represents a significant diffee in
the use of renewable resources. While in the case o
traditional energy source, excess heat is neitreyced
nor taken away, in the case of a RES-based imgdyoper
sized energy source, excess energy is produceddtesm
of consumption, so it is very easy to get into $fieation
when the owners' money goes in unused energy.sereci
design of a renewable resource is necessary buissiipe
without knowing the behaviour of the population.e.i
without a detailed consumption profile. In the cade
investing in the renovation of a house and a rebkva
energy source such as EPC, this is doubly trughdrtase
of a stable alternative source of energy, for exaniased
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on the production and use of hydrogen, this prolienot  for DHW preparation in the last years at the lefer,000

so striking [9-17]. kWh and the consumption profile according to thapbr
in fig. 4.
3 Consumption profile and financing RES By appropriately dimensioning the solar systenis it

possible to provide coverage of the total heat dehfar
DHW preparation at 58%, while overproduction ofthisa
not present in summer despite the lowest monthly
consumption. 50 pcs of selected solar collectord wi
suffice for this consumption. For the sake of sigoip,
only the numbers and prices of solar collectorsgaven,

¢ the relevant technologies are not quantified. Harethe
solar system designed in this way already hasa belat
Seficit in March, April and September and October.

in apartment buildings

Because RES technologies still represent a signific
higher financial burden than "standard" energy cesyr
their projecting and planning use must be solvetipely
and always in more variations.

This is the only way for the future user to chotise
one that best suits his needs and the behaviodheo
residents of the house. As an example, the AB iBsBa
Nové& Ves with the average monthly energy consumpti
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20 20004

o o= = L g e B - P =
— _ Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec
Simulation periad 01/01/ - 31/12/
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Figure 4 Solar energy contribution to DHW from gadgistem with 50 collectors, inclination 45°
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Figure 5 Solar energy contribution to DHW from gadgistem with 70 collectors, inclination 70°

If the user is interested in increasing the solars So the price of one solar collector at the level of
even in the aforementioned problematic monthsstta 700, - €, the investment is increased by 14 0@ which
system can be adjusted by increasing the inclinaifahe in terms of a return is 78 years!
collectors and increasing their number. At a iratiion of Thus, if the designer does not have a detailedstatile
70 ° and a number of collectors 70, the solar sha® consumption profile and is based only on standaides,
increased significantly in the required months tiredtotal it is possible to oversize the solar system by tépgrcent!
solar energy benefit has risen to 62%. The heat produced in summer will not be utilized &me

However, it is questionable whether a 4% increase feturn on investment may exceed the life of théesys
the solar share represents the same financial ibdaef A similar situation may arise if apartment owners
users. For the price of natural gas in a given litvgghouse decide to finance the renewal of the house andRE®-
€ 0.054 / kWh (for the sake of simplicity it is raainsidered based energy equipment in the form of EPC (Energy
again with other costs for the natural gas), sudolar Performance Contracting), thus one of the formenefrgy
benefit for an apartment building amounts to € @8(er guaranteed service. The essence of the EPC iththBPC
year. provider itself will provide financing for home revation
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and energy technology. The owner of the house eethey [3] ZHAO, H., MAGOULES, F.: A review on the
investment only from the savings achieved, while th  prediction of building energy consumptidRenewable
contract is set so that part of them remain to him. and Sustainable Energy Review&l. 16, No. 6, pp.
However, the service of guaranteed energy service 3586-3592, 2012. doi:10.1016/j.rser.2012.02.049
requires a great responsibility of the customer. ] RUNMING, Y., KOEN, S.: A method of formulating

precondition for maintaining guaranteed savingshis energy load profile for domestic buildings in th&,U
strict adherence to the operation of the buildiaget out Energy and Buildingsyol. 37, No. 6, pp. 663-671,
in the EPC project. This point is a critical poifar 2005. doi:10.1016/j.enbuild.2004.09.007
residential buildings, because it is very difficuit not [5] PARKER, D.S.: Research highlights from a largeescal
impossible, to guarantee the operation of energiesys residential monitoring study in a hot climatenergy
according to the rules, among others: and Buildings,Vol. 35, No. 9, pp. 863-876, 2003.
» fixed and maintained temperature of individual doi:10.1016/S0378-7788(02)00244-X
spaces, including apartments, [6] STOKES, M., RYLATT, M., LOMAS, K.: A simple
» default hot water consumption. model of domestic lighting demandnergy and
In an apartment building with dozens of dwellingtsin Buildings, Vol. 36, No. 2, pp. 103-116, 2004.
and hundreds of users, such operations are vdigudtito doi:10.1016/j.enbuild.2003.10.007

maintain, and this is the reason why EPC serviogigers [7] TOSER, P., ABRAHAM, P., BACA, P., TAUS, P.:
are cautious. However, as there is some tolerance i Analysis of V-A characteristics of the hybrid
determining energy behaviour rules, in the caseaof photovoltaic system,Acta Montanistica Slovaca,
sufficiently detailed long-term and stable consuopt Vol. 17, No. 4, pp. 247-250, 2012.

profile, EPC service providers are willing to dissuith  [8] JASMINSKA, N., BRESTOVC, T., NAGY, R,
the administrators and owners the conditions ofumut ~ DOBAKOVA, R., BEDNAROVA, L., LAZAR, M.:

cooperation. Energy accumulation by means of hydrogen
technologies, International Research Journal of
4 Conclusion Advanced Engineering and Sciendéol. 2, No. 4,

The conclusion can be summed up in a single seatenc PP- 1-5, 2017.
- No measurement no steering! This is especialig for  [9] JASMINSKA, N., BRESTOVC, T., BEDNAROVA,

the relationship between apartment buildings and L. LAZAR, M., DOBAKOVA, R., NAGY, R.
renewable energy sources. Two non-predictable mmgste Hydrogen productlon through water electrolysis,

are very difficult to align into an optimal systénom an International Journal of Emerging Technologies and
energy, economic and user-friendly perspective. Engineering Vol. 4, No. 9, pp. 15-20, 2017.

It is necessary to get used to the fact that higility  [10] ZIVCAK, J., SARIK, M., HUDAK, R.. FEA
measuring systems in a residential building are mot ~ Simulation of thermal processes during the direct
burden, but to help reduce energy costs. Whetherggn metal laser sintering of Ti64 titanium powder,
management or the use of energy that is renewatlle a  Measurementyol. 94, pp. 893-901, 2016.
clean. [11] JASMINSKA, N., BRESTOVE, T., KORBA, J.:

Moznosti ziskavania vodika z obnovitgch zdrojov
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