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Abstract. The increase of the traditional energy resources cost, due to the need to reduce carbon
dioxide emissions, leads to an increase of the cost for services provided by telecommunications companies.
One of the ways to reduce the use of traditional carbon energy resources is to replace them with alternative
energy sources such as renewable chemical energy sources, solar and wind energy equipment, heat pumps
and others. The most promising of these is the use of solar collectors. However, currently, most popular
types and models of the solar collectors on the Ukrainian market are geared towards hot water supply
systems, and their integration into existing air heating systems is related to the need to significantly
modernize them. Thus, in practice, the modernization of existing air heating systems leads to many
technical and organizational problems. At the same time, promising directions for utilization of solar radiation
energy for the building heating are the use of air solar collectors and their integration with heat pumps.
However, in Ukraine, this trend has not yet become widespread despite its undoubted advantages. The
article discusses the methods of using solar collectors for the telecommunication companies’ building
heating, which require minimal integration of them into already existing engineering systems of building. Two
promising methods are considered: the use of solar air collectors and the integration of water solar collectors
in existing air conditioning systems based on heat pumps. Attention is paid to the advantages of using air
solar collectors to heat the premises. The proposed methods of using solar collectors can become the basis
for the development of new facilities and systems for building heating, which will reduce the consumption of
organic fuels and the environmental impact of the environment.
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AHoTauif. 306inblieHHs BapTOCTi TpaguUiNHMX €EHEepropecypcis, WO OOyMOBNeHa HeoOXigHICTHO
3MEHLLUEHHSI PIBHA BMKMUAIB BYIMEKNCIONO rady, Npn3BoanTb 40 30inblUeHHs BapTOCTi MOCAYr, WO HaJalTbCa
TenekoMyHikauinHummn koMmnaHigamn. OgHMM 3i CNocoBiB 3MEHLLEHHS BUKOPUCTaHHS TpaguLinHMX BYrneLeBmx
€HepropecypciB € 3amiHa ix anbTepHAaTUBHUMW OXXeperiamn eHeprii, HanbinblWw NepcnekTMBHUM i3 SKUX €
BMKOPWCTaHHS COHAYHUX KorekTopiB. OgHak Ha CbOrOAHILLHIN AeHb BinbLIiCTb NPUCYTHIX Ha yKpaiHCbKOMY
PUHKY COHSIYHUX KOMEKTOPIB OPIEHTOBaHi Ha CUCTEMU rapsdoro BOAOMOCTayaHHs, a iX iHTerpauia B yxe
iICHYIOUi CMCTEMM ONareHHsa MoB’dA3aHa i3 HeoOXiQHICTIO iICTOTHOI MOAEpPHi3auii OCTaHHIX, WO Ha NpakTuui
NPU3BOAMTbL 40 LiNOi HU3KM TEXHIYHMX Ta OpraHisauinHuMx npobnem. ¥ Ton caMui 4ac nepcrneKkTMBHUMM
HanpsMKaMun yTurisaLii eHeprii COHAYHOro BUMNPOMIHIOBAHHA Ans 06irpiBy NpuMilleHb € BMKOPUCTAHHS
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MOBITPAHMX COHSIYHMX KONEKTOPIB Ta iHTerpauia ix i3 TennoBumn Hacocamn. OgHak B YKpaiHi uen Hanpsmok
MOKN WO He HabyB LUMPOKOrO PO3MOBCIOKEHHS, He3BaXkarun Ha noro 6escymHiBHI nepesarn. Y crarTi
PO3rMsAHYTI METOAM BMKOPUCTAHHS COHAYHMX KOMEKTOpIiB ANnA obirpiBy MpUMILLEHb TeneKOMyHiKaLliiHnX
pO3rNAHYTO [Ba MEepCnekTMBHUX MEeToaWU: BUKOPUCTAHHS MOBITPSHUX COHAYHWX KOMEKTOpiB Ta iHTerpauida
PIAVHHUX COHSAYHMX KOMEKTOPIB B YXe iCHYHOYi CUCTEMU KOHOMULIOHYBaHHA Ha OCHOBI TEMnnoBUX HAacCOCIB.
OcobnuBy yBary npuainieHo nepeBaraM BUKOPWUCTAHHSA MOBITPSHUX COHSYHUX KOMeKTopiB Ans obirpisy
npuMilLeHb. 3anponoHoBaHi CNOCOOM BMKOPUCTAHHS COHSIYHMX KOJIEKTOPIB MOXYTb CTaTW OCHOBOK S
pO3pobKM HOBMX MPUCTPOIB Ta cUCTEM Ansi obirpiBy NpUMMILLEHb, WO A03BOMASATb 3MEHLIMTU BUTPATU
OopraHiyHMX BUAiB Nanmea Ta piBeHb eKOMNOrYHOro HaBaHTaXXeHHS Ha JOBKOMNULLIHE CepefoBuLLE.

Knio4oBi cnoBa: COHAYHUIM KONMEKTop, KOHAMUioOHep, cuctema obirpiBy, TennoBui Hacoc,
anbTepHaTMBHA/COHSAYHA eHepreTuka.

AHHOTaUuA. YBenunyeHue CTOMMOCTHU TPpaguUMNOHHbIX  3HEepropecypcos, O6yCJ'IOBJ'IeHHOS
HeobxoaMMOCTbIO YMEHbLUEHNA YPOBHA Bbl6pOCOB Yyrnekmcrnoro rasa, npuesogunT K yBeJIM4EHNKO CTOMMOCTU
ycnyr, npenocraBlidAeMblX TeNeKOMMYHUKaUMOHHbIMU KOMMNaHUAMN. OgHym 13 cnocoboB YMEHbLUEHNA
MCMNoJN1b30BaHUA TpPaAUUMOHHDBLIX YITepOoOHbIX 3HepropecypcoB sABNAETCA WUCMNOJ1b30OBaHME COJTHEYHbIX
KOJJTEKTOPOB. OagHako Ha cerogHsIlHWIA AOeHb OONbLUMHCTBO NPUCYTCTBYKOLWUNX Ha YKPaAUHCKOM pPblHKE
COJTHEeYHbIX KOJ11EKTOPOB OPUEHTUPOBAHbI HAa CUCTEMbI ropAaA4ero BOJOCHaOXeHUs, a nx MHTEerpauua B yxe
cyulectsywouipe CUCtemMmbl OTOMNEeHNnA cCBA3aHa C HeobXxoaMMOCTbHO CyU.leCTBeHHOVI MoaepHusaunn
nocnegHunx. nepCﬂeKTI/IBHbIMVI HanpaBneHnaAMmn ncnornb3oBaHUA 3Heprmm ConHua siBnsieTcsa UCnonb3oBaHne
BO3YLUHbIX COJIHEYHbIX KOJIIEKTOPOB M UHTErpauna ux ¢ tennoBbiMM HacoCaMu. OpHako B praI/IHe 3TO
HanpaelieHnMe noka He nMNoNy4Ynno LwWnpoKoro pacnpocTpaHeHUd. B cratbe pPacCMOTPEHbI METOAbI
MCNOJ1b30BaHUA COJIHEYHbIX KOJITIEKTOPOB [OJ1A o6orpeBa 34aHUN TENEeKOMMYHUKALNOHHbIX KOMMaHWK,
Tpe6ylou.|,|/|x MUHUMarbHOM MHTEerpaunm ux B YyXKe CyuwecCTByruwmne WHXeHepHble CUCTEMbI 3gaHnn. B
YaCTHOCTWU, pPacCMOTpPEeHbl OBa TMMEepCneKTUBHbIX MeToda: WUCnosfib3oBaHME BO3OYLUHbIX COJIHEYHbIX
KOJIMEKTOPOB U UHTerpauna XMAOKOCTHbIX COJIHEYHbIX KOJIIEKTOPOB B YXe CyllecTByluine CUCTteMbl
KOHAOAMLIMOHMNPOBaAHNA Ha OCHOBE TeMJ10BblX HACOCOB. I'Ipe,qno>|<eHHb|e cnocobbl MCMONb30BaHUSA CONTHEYHbIX
KOJITIEKTOPOB MOryT CTaTh OCHOBOW An4 pa3pa60TK|/| HOBbIX yCTpOIZCTB N CUCTEM AO5A o6orpeBa NOMELLEHWIA,
No3BOJIAT YMEHbLWUTb 3aTpaTtbl OpraHM4YeCKnx BUOOB TOMJiMBa U YypOBEHb 3KONOrm4ecKomn Harpy3km Ha

OKpyXakLlyto cpeny.
KnioyeBble crnoBa: COMHEYHbIN KOJNNMEeKTOop, KOHOAULWMOHEP, Ccuctema o6orpeBa, TENMoBOW Hacoc,
aﬂbTepHaTI/IBHaﬂ/COJ'IHe‘-IHaH QHEpreTuka.

Introduction. The need to reduce the use of traditional energy resources, which leads to an
increase in the level of concentration of CO», is an urgent problem facing the whole world today
[1]. Under existing conditions, the most effective way to reduce the use of organic fuels is to
increase its cost. In recent years, the cost of natural gas in the Ukraine has increased several times,
and several more stages of increase are expected soon.

The increase in the cost of natural gas and other types of traditional energy resources leads
to the increase of the cost of services provided by telecommunication companies. The situation is
aggravated by the fact that most of the telecommunication companies' buildings were built in the
times of the USSR, have a high level of heat energy losses, and should be modernized soon.

In addition to thermo-modernization of building, reducing the level of consumption of
organic fuels is possible by replacing them with alternative energy resources, one of which is solar
power [2]. In [3, 4], it is shown that the total amount of solar energy during the heating period in the
Ukraine can reach 1 GJ/m? [4], and these data are well-correlated with international calculation
methods [5]. For example, if you dispose at least a quarter of this energy, a building of a rural post
office with a dimension of 10 m x 10 m and a height of 3 m, located, in the Odessa region will be
able to receive additional energy during the heating period:

(ONS~ + QeSE + QsSs + QwSw + QuSn)/4 =
=(248-30 + 454-30 + 881-30 + 480-30 + 876-:100)/4 = 37 GJ,

where Qn, Qg, Qs, Qw, Qu — total amount of energy received during the heating period one square
meter vertical (oriented, respectively, to the north, east, south and west) and the horizontal surface

34 Rusu A.P.
Analysis of ways to reduce energy resources consumption for building heating of
telecommunication companies



Hayxosi npauni OHA3 im. O.C. Ilonoga, 2019, Ne 1

of the building located in the Odessa region (MJ/m?) [4]; SN, Sk, Ss, Sw, Su — the total area of these
surfaces (m?). This amount of energy allows you to save about 1000 m?® of natural gas from heating,
which corresponds to almost 2 tons of CO; per year.

One way of utilizing solar energy is to use solar collectors. However, today most of the solar
collectors on the Ukrainian market are focused on hot water supply systems. Their use in heating
systems relates to the necessity of significant modernization of existing engineering systems of
buildings, which significantly impedes their practical use.

The promising ways of solar energy utilization for the heating of buildings are the use of air
solar collectors [6] and their integration with heat pumps [7 — 9]. However, in Ukraine, these ways
have not yet become widespread, although existing research [10] shows its promise. In addition,
despite the large number of methods for using solar collectors to heat the premises, in Ukraine it is
expedient to first use those which require minimal refinement of existing engineering systems of
buildings, but the number of such research in Ukraine is also limited.

The purpose of the article is the determination of the ways of solar collectors’ use for the
telecommunication companies’ buildings heating with the simple integration into existing buildings
engineering systems.

The simplified typical heating system with solar collectors is shown in Fig. 1. As can be
seen from the figure, in most cases, solar collectors should have a separate insulated circulating heat
carrier which uses a non-freezing liquid (in most cases it is the propylene glycol C3HgO»). This
greatly complicates the system and requires the use of additional equipment, which sometimes
cannot be installed.

Antifreeze Heat exchanger
“ Water
e

Solar
collector % Heat exchanger
for air heating

Figure 1 — The simplified building heating system with solar collectors.

The easiest way to utilize solar radiation for indoor heating is to use air solar collectors.
Although air has a lower coefficient of thermal conductivity compared to water or antifreeze, the
use of it as a coolant has several significant advantages:

1. The building heating system is intended for heating the air, so the use as a coolant air does
not require separate isolated circuits for circulation of the coolant, which greatly simplifies
integration of the solar collector into the existing system. In the simplest case, for example, when
the solar collector is located directly on the wall of the building, it is necessary to make at least two
holes for it (Fig. 2).

2. This system can work entirely autonomously and does not require integration with
existing systems. On a clear day, at a significant level of solar insolation, the solar collectors will
raise the temperature in a certain room, while the amount of coolant supplied to the radiators of
water heating can be reduced automatically, for example, with the individual temperature
regulators.

3. When using air solar collectors, the heating system can be easily combined with a
ventilation system by connecting the entrance airway to a source of clean air — placing it either
directly into the environment, for example, in the attic — where the air temperature is higher than at
the lower environment.
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Figure 2 — Building heating with an air solar collector.

4. You can use a solar cell to power the fan that circulates the air in the solar collector. Since
the required power of the fan is proportional to the solar radiation level and, accordingly, the power
generated by the solar cell, such a system does not require additional sources of eclectic energy to
power the fans, which will positively influence the cost of the system. In addition, because the fan
power is relatively small (not more than 10 W), it is possible to use inexpensive amorphous silicon
solar cells by sticking them directly to the absorber of the solar collector. In this case, the solar
collector will be completely autonomous and needs minimal control — in the simplest case, only the
power switch of the fan is required to shut down the system in the summer.

5. The air solar collector is much simpler and cheaper compared to water analogues. It does
not require compulsory full sealing of the circulation channels of the coolant and can work
efficiently in case of violation of tightness.

6. Since the air solar collector can be located directly on the wall or roof of the building, its
thermal insulation can be additionally used to increase their thermal resistance. If such a technology
shows its effectiveness, then in the future it is possible to set up production, for example, of
specialized sandwich panels with integrated insulation, absorber, air circulation channels and solar
panels.

Another way to use solar collectors is to connect them to existing air conditioning systems.
Today, Ukraine has already installed many air conditioners, most of which are used only in the
summer to cool the buildings. In this case, the air conditioner, which is an air heat pump, can work
both in the cooling and heating modes. But for the effective selection of heat from the ambient air,
the temperature of the external heat exchanger must be below the temperature of the environment
air. This leads to the fact that in winter the external heat exchanger can freeze up, so for most
domestic air conditioners, the minimum ambient temperature in the heating mode is 0...—5 °C.

The use of heat pumps for the building heating is recognized as the world's most energy-
saving technology since at a quantity of 1 kWh of electrical energy, the heat pump can move up to 5
kWh of heat (for most domestic air conditioners this figure is approximately 3 kWh). Thus, for
existing air conditioners to do the heating of premises, they need to have an outside source of
thermal energy.

Such a source can be a solar collector. If you connect the compressor of the air conditioner
to the absorber, in the circuit of which the Freon circulates (Fig. 3), then it is possible to move the
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received heat into the building, thereby providing energy savings. Among the advantages of such a
project can be identified as follows:

1. Today, most air conditioners are already installed in buildings and actively used as
individual and centralized air conditioning systems. In this case, their connection to the solar
collector requires the adaptation of only that part of the system that is outside without the adaptation
of internal communications.

2. Just as in the case of using air solar collectors, such a system can be used in parallel with
the existing heating system without the need for its integration.

3. Theoretically, the air conditioner can be powered from the solar cells that are glued on a
collector's absorber (it is a hybrid solar collector), and the solar cells can generate energy both in
winter and in summer when the air conditioner is in cooling mode.

Internal block
of air conditioner

Fan
p /\\\\: ——
Freon /
\\
/ N
S
Solar
collector
/ )
7 Compressor
|
External \ /4,
heat exchanger ~External block b N Internal
of air conditioner Building wall heat exchanger

Figure 3 — Connection of the solar collector to the air conditioner.

4. Since the Freon will circulate in the collector circuit in this case, vacuum solar collectors
that are most effective will be more suitable for use in the system.

Unfortunately, such a system requires the modernization of most existing air conditioners,
first — the adaptation of an external unit, which will invalidate the manufacturer's warranty. But
perhaps in the future, if this technology is to show its effectiveness, the manufacturers of the
equipment will begin the production of new type air conditioners in which the possibility of
connecting an external solar collector will be a standard option or the external unit can directly
perform the function of the solar collector.

Conclusions. The use of solar collectors for telecommunication companies’ building heating
has a great potential and requires further research, for which, based on the O.S. Popov Odesa
National Academy of Telecommunications within the framework of research work that it plans to
create several experimental installations.The research of the efficiency of air solar collectors made
based on existing enclosing constructions of buildings will be conducted. For example, according to
the author, one of the most promising areas can be the use of roof tiles as an absorber, as well as the
development and research of various variants of sandwich panels. It is also planned to reconfigure
one of the installed air conditioners and connect it to its solar collector system made, for example, a
heat exchanger from a domestic freezer.
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