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Abstract. For a number of reasons, the guidance documents on energy efficiency of HVAC systems, developed by the European
institutions, are focused on heating systems. Development standards for energy efficiency of air-conditioning and ventilation
systems is delegated to national regulators. In addition, there is an ability to define standards for energy efficiency in hot
climate. Given global warming and European comfort indicators of residential and public premises, becomes relevant for
Ukraine energy efficiency levels rationing HVAC technologies on the national level. The problem of marking the energy
efficiency of ventilation and air conditioning technologies is relevant for Ukraine because the implementation of European
standards for the comfort of residential and public premises requires the use of ventilation and air conditioning systems in most

buildings.
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Introduction. Improving the energy perfor-
mance of buildings (reducing energy consumption)
is impossible without understanding what technolo-
gies allow more effectively reduce power consump-
tion. Marking technology admit focus on the most
effective solutions to reduce energy consumption in
buildings for planners and energy managers.

Relevance of research. The requirement to re-
duce the energy consumption of buildings is antag-
onistic with respect to the indices of the comfort of
buildings. For the health of people, why using build-
ings, the priority is to maintain normalized comfort-
able conditions in the premises. Therefore, it is an
actual problem to determine the most effective tech-
nologies for maintaining comfortable parameters.

Purposes of the article. The European Com-
mission has done considerable work [1-4] on mark-
ing heating technologies, resulting in the creation of
the EU directive (Fig. 1)
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Fig. 1. Communication [1] from the Commission to the Euro-
pean Parliament, the Council, the European Economic and So-
cial Committee and the Committee of the Regions. An EU
Strategy on Heating and Cooling (SWD (2016) 24 final)

Main principles. It should be noted that this di-

rective applies only to one segment of the HVAC

technology: forming of a comfortable microclimate
by heating systems. For many countries, such as
Ukraine, the other two systems — ventilation and air
conditioning — consume energy not less than the rel-
evant heating systems. It is proposed to mark also
the degree of efficiency of ventilation and air-con-
ditioning technology in addition to marking systems
of heating.

The basis for labeling should lay leadership
idea, used EU-degree greener technology, or mini-
mize environmental damage, put the system in the
process of maintaining comfort settings. Higher en-
ergy efficiency of HVAC systems corresponds to
less damage of the environment, because increased
energy efficiency of HVAC systems reduces emis-
sions of greenhouse gases and other polutants. Cor-
rect decision is also evaluating the effectiveness of
technology rather than equipment: different HVAC
equipment has individual characteristics, but the to-
tal energy is determined by positioning the perfec-
tion of technology, used in the equipment.

The following markings for air-conditioning
technologies:

A+++ — packages installation for air-condition-
ing, heating and domestic hot water systems
(DHW). Utilization of heat of air-conditioning for
heating and DHW systems.

A++ — packages installation for simultaneous
air conditioning and heating. Utilization of heat of
air-conditioning for space heating.

A+ — direct exchange (DX) multi-zone installa-
tion of air-conditioning.

A — chillery installation multi-zoned air-condi-
tion.

B — DX local air-conditioning.

C — central air-conditioning.
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D — removal of heat excess through ventilation. A — air-handling units with heating and cooling
The list displays both traditional and advanced by heat pumps in winter and summer.
air conditioning technologies designed for main- C — air-handling units that heat air by burning of
taining comfortable microclimate. In the list, posi- fossil fuels in the winter mode;
tion A+++ may be integrated solar technologies for D — natural ventilation.
heating DHW. Nevertheless, from an economic The list reflects the technology really repre-
point of view this decision is too expensive. sented in manufactured equipment for ventilation of
For ventilation technology, the marking is of- residential and public premises. Special attention
fered as follows: deserves the ERV technology, which enables recov-
A+++ — enthalpy recovery ventilation (ERV). It ery of energy at heating and cooling operation.
means recovery of the heat and moisture from the Conclusions. All of the technologies proposed
exhaust air from the premises. It require mechanical for ranking energy efficiency, are presented on the
supply and exhaust ventilation. The recovery oper- market and have been used in the construction.
ates in winter and summer; Technologies differ in size of capital investments
A++—heat recovery ventilation (HRV). Heat re- and operating costs. Proposed classification allows
covery from exhaust air from the premises. It re- quick assessing the attractiveness of their projects.
quire installation of supply and exhaust ventilation. The exact value of capital investments and operat-
The recovery operates mainly in winter. ing costs is provided by a comparative calculation
A+ — forced ventilation with geothermal heat for a particular facility, which is usually performed
exchanger. during the feasibility study of the proposed solution.
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Anomayis. Yepe3 psao npuuuH, KepiéHi OOKYMEHMU W00 eHEP20eheKMUGHOCMI cucmem ONANEHHs, SeHmMUIAyii ma
KOHOUYIOHYBAHHSL NOGIMpPs, PO3POONeHT €BPONENCLKUMU THCIMUMYYIAMU, 30Cepeddiceni Ha cucmemax onanenus. Pospobka
HOpMAMusie 3 eHepeoepekmusHoCmi cucmem GeHMuIAYii ma KOHOUYIOHYBAHMS NOGIMPs 0elec08aHa HAYIOHATbHUM
peaynamopam. Takooic iM Ha0ana MONCIUGICMb GUIHAUAMU HOPMAMUBU EHEP20ePEeKMUSHOCINT 8 YMOBAX JHCAPKO20 Kaimamy. 3
0211510y HA npoyecu 2n0OAIbHO2O0 NOMENIIHHS MA Nnepexody HaA E€8PONECbKi NOKA3HUKU KOM@OPMHOCMI JHCUMIOBUX |
2POMAOCLKUX npuMityens, 015l YKpainu cmae akxmyanbHuM HOpMY8amu pieHi eHepeoepexmueni mexHono2ii 6eHmuiayii ma
KOHOUYIOHYBAHHSI NOGIMPSI HA HAYIOHANLHOMY pieHi. B cmammi npononosano eusnauenns pienie enepeoepexmusnocmi
cucmem OnanenHs, eHMUIAYIL ma KOHOUYioHyeanns nosimps. Take MapKyeamnHs mexHono2ill enepeoepexmueHocmi cucmem
BEHMUNAYIT MA KOHOUYIOHYBAHHSA NOGIMPSL 003601UMb NPOEKMYBANbHUKAM WEUOKO NPULIHAMU PIUeHHs 000 6UKOPUCTIAHHS
nompibHo20 Mmuny cucmem 015 3a0aH020 Pi6Hs eHepeoepekmusHocmi Oyoiei.

Kniouosi cnosa: enepeoegpexmuenicmv OBK, pieenv enepeoegpexmusnocmi cucmem OBK, 3nudicenns
suKudi6 napnuxogux 2asie cucmemamu OBK.
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Aunomayus. B cuny psaoa npuuun, pykosoosiuue 00KYMEeHmbl N0 IHEPLOIPHEKMUGHOCMU CUCeM OMONIeHUs], 6EHMUIAYUY U
KOHOUYUOHUPOBAHUSL 8030YXA, PA3PAOOMAHHbIE €8PONEUCKUMU UHCTUMYYUAMU, COCPEOOMOUEHbL HA CUCIEMAX OMONIEeHUS.
Paspabomxa nopmamueos no 3nepeodghpekmusHocmu cucmem eHMUIAYUU U KOHOUYUOHUPOBAHUS 6030YXa OelecUuposand
HAYUOHATbHBIM pe2ynsmopam. Takoice um npedocmasiena 603MOHCHOCb ORPedesimb HOPMAMUEbl 3Hepeo3hdekmueHocmu
8 YCILOBUAX JHCAPKO2O KAUMAMA. Yuumvléas npoyeccyl 2100a1bH020 NOMENLeHUs. U nepexodd HaA epOnelickue NoKa3amenu
KOMpOPMHOCIU HCUTBLIX U OOUECNBEHHVIX NOMeUjeHul, Ol YKpauHvl CMAaHoSUmMcs aKmydaibHbiM HOPMUPOSAMb YPOGHU
IHEP20IPPDEKMUBHOCU  MEXHOLO2UI BEHMUNAYUL U KOHOUYUOHUPOBAHUSL 8030YXd HA HAYUOHALbHOM YposHe. Taxas
MAPKUPOBKA  MEXHONOUT  IHEP2OIPHEKMUSHOCU  CUCeM  SeHMUAAYUL U  KOHOUYUOHUPOBAHUSL 8030YXA NO360AUM
NPOEKMUPOBGUKAM ObICIMPO NPUHANMb pelueHue 00 UCHONb306AHUU HYHCHO20 MUNA cucmem Ol 3A0AHHO20 YPOGHSL

9Hep203pheKmueHOCmuU 30aHUL.

Kurwouesvie cnosa: snepeosgppexmusnocmov OBK, yposenv suepeosgpgexmusnocmu cucmem OBK,

CHUDiCEHUE 6bl6p0€06 NAapHUKoOB8blx 2ca306 cucmemamu OBK.
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