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Busznaueno KKJ[ ycTaHOBOK, BOHM CTaHOBJSITH: Ha LUPKYJISLIHHOMY
61 %, na muiBkoBoMy 51 %, Ha eMHicHOMY 48 %, Ha BosHii Oani 33 %.

Bu3zHadeHo 1110 B iHHOBAIIHHOMY HUPKYJSALMIHHOMY €KCTPaKTOpi BUTPATH
eHeprii Ha BUIUICHHS OJHAKOBOI MacH CyXHX PEYOBUH B NOPIBHSHHI 3 Tpaau-
IHHUMU eKcTpakTopamu MeHie B 2 pas3u, a KKJ]I 6inbiie maiike B 2 pasu.
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HEATING, AIR CONDITIONING AND HOT WATER SUPPLY SYS-
TEM BASED ON AHEAT PUMP

Everyone knows that the processes of heating, air conditioning and water
heating are very energy-intensive, and therefore expensive, but always very rel-
evant! Therefore, looking for alternatives, it isdinteresting to pay attention to
equipment using renewablesheat sources (air, water, solar energy). So life itself
invites us to use heat pumps for these purposes.

A heat pump is' a device'for transferring thermal energy from a source of
low-grade thermalfenergy. (with a low temperature) to a consumer (heat carrier)
with a higher temperature.

Typesof industrial models:

Brine-to-water:heat pump

By the type of coelant in the inlet and outlet circuits, the pumps are divid-
ed into eight types: "soil-water", "water-water", "air-water", "soil-air", "water-
ait", "air-air" " freon - water "," freon - air ". Heat pumps can use the heat of the
air discharged from the room, while heating the supply air - recuperators.

Extraction of heat from air

The efficiency and choice of a particular source of heat energy strongly
depend on climatic conditions, especially if the source of heat extraction is at-
mospheric air. In fact, this type is better known as an air conditioner. There are
tens of millions of such devices in hot countries. For northern countries, heating
in winter is most relevant. Air-to-air and air-to-water systems are also used in
winter at temperatures down to minus 25 degrees, some models continue to op-
erate down to -40 degrees. But their efficiency is low, about 1.5 times, and dur-
ing the heating season, on average, about 2.2 times compared to electric heaters.
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In severe frosts, additional heating is used. When the capacity of the main heat-
ing system by heat pumps is insufficient, additional heat supply sources are
switched on. This system is called bivalent.
Extraction of heat from rocks

Rock requires drilling a well to a sufficient depth (100-200 meters) or
several such wells. A U-shaped weight is lowered into the well with two plastic
tubes forming a contour. The tubes are filled with antifreeze. For environmental
reasons, this is a 30% ethyl alcohol solution. The well is filled with groundwater
in a natural way, and the water conducts heat from the stone to the coolant. If the
length of the well is insufficient or if you try to get an oversized.power from the
soil, this water and even antifreeze can freeze, which limits'the maximum ther-
mal power of such systems. It is the temperature of the returned antifreeze that
serves as one of the indicators for the automation cireuit. Approximately 50-60
W of thermal power falls on 1 running meter of.a well. Thus, to install a heat
pump with a capacity of 10 kW, a well with a depth.of about 170,m is required.
It is impractical to drill deeper than 200 meters; it is'cheaper to make several
wells of shallower depth 10 to 20 meters‘@part. Even fora small house of 110-
120 sq.m. with low energy consumption, the payback period is 10 - 15 years.
Almost all installations on the market opérate in the summer, while heat (essen-
tially solar energy) is taken from‘the room and dissipated in the rock or ground-
water. In Scandinavian countries with rocky seil, granite acts as a massive radia-
tor, receiving heat in summer / day and dissipating it back in winter / night. Al-
so, heat constantly comes from the'bowels of the Earth and from groundwater.

Extraction of'heat from the ground

The most effective, but also the most expensive schemes provide for the
extraction of heat from the ground, whose temperature does not change during
the year already at'adepth of several meters, which makes the installation prac-
tically indépendent of'the weather. According to 2006, in Sweden half a million
of such'installations, in Finland 50,000, in Norway up to 70,000 were installed
annually soil in the region. In practice, 0.7 - 1.2 meters. The minimum distance
between the collector pipes recommended by manufacturers is 1.2 ... 1.5 meters.
No drilling is required here, but more extensive excavation work is required
overa@ largeiarea and the pipeline is more at risk of damage. The efficiency is the
same as when extracting heat from a well. No special soil preparation is re-
quired. But it is advisable to use an area with wet soil, if it is dry, the contour
must be made longer. The approximate value of the thermal power per 1 m of
the pipeline: in clay - 50-60 W, in sand - 30-40 W for temperate latitudes, in the
north the values are lower. Thus, to install a heat pump with a capacity of 10
kW, an earthen contour with a length of 350-450 m is required, for laying which
a plot of land with an area of about 400 m? (20x20 m) is required. When calcu-
lated correctly, the contour has little effect on green spaces.

But where can we get the resources for heat pumps? Given the uniqueness
of the city of Odessa and its environs, located on the grandiose underground
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labyrinth of catacombs (where, as you know, the air temperature underground
all year round is +14, and the length reaches three thousand kilometers), which
has always attracted and attracts attention for their various uses, including to ob-
tain resources in heating, air conditioning and hot water supply systems using
heat pumps.

The advantages of heating, cooling, as well as heating water in houses
with a heat pump:

. High performance. A heat pump for heating produces 3-5 kW of
heat, consuming 1 kW of electricity.

* Profitability. Significant savings in operating costs. A heating system
based on a heat pump pays off in several years of operation.

 No need to reconcile. Installation of systems based of a heat pump does
not require approval from regulatory and inspection authorities:.

* Durability. A heat pump has a much longer service life than other heat
sources.

» Environmental friendliness. The heat pump uses renewable heat sources
(air, water, solar energy).

. Safety . Fire and explosion-proof, as it does not'use combustion
processes.

The processes of heating, air €onditioning, and water heating are very
energy-intensive and therefore expensive. Heat pumps are equipment that uses
renewable heat sources. They allow up to 5.5 kilowatts of thermal energy from 1
kilowatts of electric energy.

As a source of energy, it is proposed to use the heat of the catacombs
(where it is known that'the temperature under the ground all year round + 14 °
C, and the length reaches three thousand kilometers). Some buildings, such as
the Art Museum in'Odessa; have an underground grotto or entrance to the cata-
combs, which greatly simplifies the installation of the heating system. In the
Odessa region there are also. many houses or territories located on the cata-
combs, which makesiit possible to use it for heating, air conditioning and hot
water supply using heat pumps.

Munko [.M., nouent kadenpu TO3B (OHTY, m.Oodeca)
Munko H.1., yuenuust (O30LL Ne 45, m.Ooeca)

HMunko I'.I., ctynent rpynu AEM-20, (OHTY, m.Oodeca)
Topomina O.1., ronosa 'O "HAII JJIM"

OTPUMAHHS TEILJIOBOI EHEPI'II CIIAJIIOBAHHSIM
HICJIA’ KHUBHUX PEHITOK

[opiuno Ykpaina cnoxkuBae 6au3pko 200 MIH. T YMOBHOIO TaliiBa, a
BUAOOYTOK i3 MPUPOTHUX JKepen Kpainu ctaHoBUTH 80 muiH. T. C KOXXHUM po-
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EHEPTETUYHUM AYUT NIANPUEMCTBA
KoHcangpuHaosa nabopamopia T E P MA

(mennomexHonozil, eHepaoegeKmueHICMb, pecypco-eheKmusHicms,
MEHEeGXMEHM eHepaemuYHUl, aydum eHepaemuyHul)

Ha puHky xoHcantuHroBux nocnyr KIl «TEPMA» 3 199Tp.\

Mpauissmku KI1 « TEPMA» npownwnu nigrotoeky no nporpami « TACIS» Ta
oTpumaniu signosigHi ceprudpikatu. 3 1999p. naboparopia mae niueHsio
(N2026) Ha npaBO NPOBEAEHHNA EHePreTMHHUX 00CTeXEeHb NiANPHMEMCTB Ta
HABYaHHI0 EHEPreTUYHOMY MEHEeIKMEHTY.

\ J
// Hanpamok gisnsHocTi KIT « TEPMA»: HaykoBO = MeTogonoriyHa B\
cepi eHepreTU4Hol edEKTUBHOCTI, KOHCAaNTHHIOBI, nocnyrd 3
EHepreTUYHOro ayauTy Ta MeHeDKMEeHTy, HaykoBi po3pobkn Ta
NPUHUMNOBO HOBI KOHCTPYKUil eHeproedpeKTHBHOro obBMAAHAHHA,
nponaraHAUCcTKa poboTa No NiABMILEHHIO KYNLTYPW CROXMBAHHA eHepril
npu nigroroBui Monogux cneuianicTie Ta cepeaHaceneHHA perioHy.

b

i Po3pobku KIl «TEPMA»: koHuenuifs EHepreTuyHMX npurpau\’
3epHonepepobHol ranysi Ta Opecukoro perigHy; Mporpamu nigBuiEHHA
eHepreTMyHoi edpextTuBHOCTi mict Opecw Ta Tennopgapa; eHepreTuuHi
obcTexeHHA Ta 0BrpYHTYBaHHA HOPM CNOXMBAHHA eHeprii Ha 91 ob'ekTi

BromxeTHoi cihepu OfECLKOrD perioHy Ta iHuw.

KN «TEPMA» npuimana yyacTk B opradizauii Ta nposegeHHi 6
Mixrapoghux  koHtpepeHuin «lHHOBauiWHi  eHeproTexHonoriin; 5
perioHansHMX, cumno3iymax «Exepria. BizHec. KomdpopT»; Micbkoro

\ mMonoaixHoro gopymy «EHepromaHiny.

B——— —

KN «TEPMA» mae 3HauHMi poceig, npodpeciiHUX BUKOHABLIB,
cy4acHi moBinkHi npunagu AnA NpPoBefeHHNA eHePreTUMHMX JocnifKeHb
Ta po3pobui 06rpyHTOBaHUX EHEPreTUYHUX NPorpam pisHoro pisHa

OpecbKa HauioHankHa KOHCaNnTUHroBa
akagemis xapyoBux naboparopis

TEPMA

65039, m. Opeca, syn. KanvatHa. 112, Ten. (048)712-41-75; 712-41-29; 724-86-72;
thakc (048)725-31-64; 725-32-84. E-mail pauka@onaft edu.ua
terma _onaft@ukr.net www.onaft.edu.ua
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