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HAanmpyru aBTOHOMHOTO 1HBEPTOpa 3  IIUPOTHO-IMIYJIBCHUM CHUMETPUYHHUM
KEepyBaHHSM IPU pOOOTI Ha aKTUBHE HABAHTAXKEHHS.

BuCHOBKM i IepCNEKTUBH.

Ha oOCHOBI TeOopeTMYHMX JOCHII)KEHb BHM3HAUYEHE PIBHSAHHA Ui aHaJi3y
CHEKTPAJILHOIO CKJIaay BUXIAHOI Hampyru perynsaropa 3 LIIII, B sskomy BpaxoBaHO
KYT BIIKpUBaHHS 1 4aCTOTY KOMYTaIlil TPAaH3UCTOPHUX KITFOUiB.

3a po3paxyHKaMy BUINI HemapHl rapMoHikM BuximHoi Hapyru (9, 11, 19, 21,
29, 31 1 T.0.) 3 aKTUBHMM HaBaHTAXCHHSIM MPOSIBISIIOTHCS OLNI1 4acTOTH, KPaTHHUX
4acToTi KomyTallii Tpan3uctopuaux kimodiB (fi= 500 I'm).
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OPTIMIZATION OF THE CHOICE OF ENERGY CARRIER FOR A
PRIVATE HOUSEHOLD

Abstract. The desire for Ukraine's energy independence is an urgent issue. An important
task on the way to energy independence is to improve the energy efficiency of heating systems.
This paper presents a modelling of the choice of the most appropriate type of fuel, given the
presence of several types of heating equipment in a household, depending on the price of fuel and
the cost of its delivery.

Keywords: energy intensity, energy carriers, fuel, cost equivalent, utilization rate.

With unstable energy prices and tariffs, traditional methods of comparing
energy efficiency based on standardized capital efficiency ratios are no longer
relevant [1].

Recently, due to constant changes in energy tariffs and prices, household
owners have been installing several types of heating equipment that run on different
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energy sources. While for industrial facilities this choice is usually limited to gas and
coal, for small residential facilities, the choice is wider. Thus, solid fuel boilers that
run on wood, briquettes, and pellets are becoming widespread in Ukraine. There are
examples of effective use of biogas plants and other active and passive heating
systems and their combinations in agriculture [2]. It should be noted that electric
heating can be competitive in some circumstances, but only if two or three tariff plans
are used. Therefore, given the fact that energy prices are constantly and unevenly
changing, it becomes necessary to choose an energy source for heating, taking into
account its current cost. Traditional methods of comparing energy efficiency based
on standardized capital investment efficiency ratios at unstable energy prices and
tariffs are irrelevant [1]. Therefore, the need to assess efficiency for a short-term
period, including with existing (installed) heating equipment, i.e. without taking into
account capital investments, comes to the fore.

We will analyze the cost of heating a private household with different types of
fuel, taking into account the fuel tariff and the cost of its delivery, based on the
methodology outlined in [3]. This methodology suggests using energy equivalents to
calculate energy efficiency.

The cost equivalent of an energy carrier is the estimated cost of purchasing and
transporting it, which is the same as the base (chosen at the request of the researcher)
energy carrier.

Rb (Tb +rTb)‘Qi 'ki
Ei - ni - Qb -kb ' (1)
where: n; is the amount of energy required to obtain one MJ of heat, kg/MJ,
KWh/MJ,m3/MJ; T° is the cost (tariff) of a unit of the base energy carrier, UAH/kWh,
UAH/m®, UAH/kg; Q; is the energy content, MJ/kWh, MJ/m®, MJ/kg; k; is the
utilization factor; Q" is the energy content of fuel under the baseline option; k® is the
utilization factors under the baseline option; ry is reduced transportation and storage
costs; 1 =1, 2, 3... is option under consideration.

For ease of interpretation of the calculation results, it is advisable to use the

relative value of energy equivalents:
b b
oE =S @
Q" -k (T +1)

where T° is the tariff of the base energy carrier.

For greater clarity, the results can be depicted in the form of a graph where the
abscissa axis is the basic energy carrier (in the example — gas), and all other energy
carriers are distributed according to the principle - if it is above the axis, the energy
carrier is more profitable than the basic one, if it is below, than not (Fig. 1).

Figure 1 shows that peat briquettes and fuel briquettes are somewhat more
profitable than gas, but using a heat pump is undoubtedly more profitable even at the
daytime electricity tariff. In turn, the use of electric heating and coal and firewood is
unprofitable compared to gas.
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Fig. 1. Relative value of energy equivalents
* (based on energy prices as of December 01, 2023)

Conclusions. Given that the cost of energy has been changing frequently
lately, modelling the efficiency of different heating systems makes it easier to choose
a more profitable energy source, especially if it is implemented in the form of a
computer program. In our case, it is implemented in Microsoft Excel. But an even
greater effect will be achieved by the system of automatic energy selection based on
tariffs, energy consumption and time of day, which can be implemented as part of the
smart home system that is being actively used in developed countries. Solar or heat
pump heating systems can also be connected to this system. Such systems
automatically switch different boilers to the most favorable energy source in a given
case.
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YK 621.332:631.1
My3uuenko B.A., kaHaumaT TeXHIYHAX HAYK., C.H.C
binoyepxiscokut nayionanvHull azpapHuli yHigepcumem

BUCOKOBOJIBTHI EJIEKTPOTEXHOJIOI'TYHI YCTAHOBKHA B
AT'PAPHOMY BUPOBHUILTBI

AHoTanifa: BukoHaHO oOrNsAJ BUCOKOBOJBTHHX  €JIEKTPOTEXHOJIOTTYHUX YCTaHOBOK
CLIBCBKOTOCTIONaPCHKOTO Tpu3HaueHHs. [IpuBenena ix kmacudikaris.

Knrouoei cnoea: acpapre 6upoOHUymeo, eHep2o3bepedcents, pecypco3depediceHns,
BUCOKOBOIbMHI YCMAHOBKU, e1eKMPOMEXHONO02IL.

InTeHcudikamis BUPOOHMUIITBA CUILCHKOTOCIOAAPCHKOI MPOAYKIlI MOTpeldye
CTBOPEHHSI HOBITHIX TEXHOJIOTIM [JI1 OTPUMaHHA OUIbII SIKICHOI NPOAYKIIi, B
OUTBIIIHN KUIBKOCTI Ta 3 MEHIIIUMHU €HEepro3aTpaTaMu.

BukopucTaHHs €leKTpOeHepTii JAJi BIUIMBY Ha O10JIOTTYHUNA 00’€KT MOXKIIMBE
0e3 mepeTBOpEeHHs il B IHIII BUJAM EHEPrii, 10 CTBOPIOE YMOBH I PO3POOKU
BIIMOBITHUX arpoeIeKpOTEXHOJIOTIH.

Bci 6e3 BUHATKY €JIEKTPOTEXHOJOTIYHI METOMM B KIHIIEBOMY TMIJICYMKY
CIPHUSIOTh ITABUIIEHHIO TPOJAYKTUBHOCTI O10JIOTIYHOTO 00’€KTa 1, BIAMOBIIHO,
CKOpPOYEHHIO €HeprozarpaT Ha OJUHUII0 KIHIIEBOI MPOIYyKLii, a TOMYy €
eHepro30epiraroynumu.

OxpiM  BHILE3raJlaHOTO BOHU  CHOPUSIIOTH  3MEHIIEHHIO TEXHOI'€HHOI'O
HABAHTAKCHHS HA JOBKULIS, OCKUIBKM MOXYTh 3HU3UTH BUKOPUCTAHHS XIMIKATIB B
arpornpoMHCIOBOMY KOMILIEKCI.

EnekTpuuHi mpoiecH, $KI CYHNPOBOIXKYIOTh (DI310JIOTIUHI MPOLIECH B
OpraHi3zMax € 0JIHOYacHO (haKTOPOM, IO PETYJIIOE 1X XKUTTEMISIIBHICTD.

BHCOKOBOJIbTHI yCTAHOBKM BUKOPUCTOBYIOTH [iI0 EJIEKTPUYHHUX TOJIB Ta
EJIEKTPUYHUX PO3PAIIB.

EnexkTpoickpoBi MOBITPSIHI  PO3pAIA BUKOPHUCTOBYIOTHCS I 3HUIICHHS
Oyp’siHIB, TMpPOPIKYBaHHS CXOJIB, BIUIMBY Ha OIOJIOTIYHY AaKTUBHICTh IPYHTY,
0OMOJIOTY 3€pHOBHUX Ta MPUCKOPEHHS BUCYLIYBaHHS POCIIMH Ha KOPEHI (COHSIIHUK,
TIOTIOH). L1 * po3psiau B piauHI MalOTh CHJIbHY 3HE3apaxylouy Jil0 1 MOXYTb
BOMBATH HE TITLKH MIKpOOH, a TIpU MEBHUX 00CTaBUHAX, HABITH SIIIS TEIbMIHTIB.

Hananus enekTpudyHOTO 3apsiay 4YacTKaMm PIAWHH, SKY TOTPIOHO PO3MUIIUTH,
BUKOPUCTOBYETHCS TIPU 0OpOOIl POCIMH TECTUIUIAMU, MPOTPYIOBAHHI HACIHHS
AI0OXIMIKaTaMH, TT03aKOPEHEBOMY TIKUBICHHIO POCIMH B TEIUIMIIX, PO3MIJICHHI
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