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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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KOM BIIOYBAa€ThCSl YCKJIQIHEHHsSI BUAOOYTKY Ta MOJOPOKYAHHS TpaauLIiHUX
BUJIB MajiuBa. ToMy BEeJNMKOro 3Ha4eHHs Ha0yBa€ MOLIYK ajlbTEepPHATUBHUX BU-
niB eHeprii. B sxocTi 6lomanuBa MOXXYTh BUKOPUCTOBYBATHUCS TICISKHUBHI pe-
mTKK (conmoma, cTeb0, KauyaHd KyKypyaA3u, JTyIIUHHS COHSIIHUKY). IX Kilb-
KICTh IIOPIYHO CTAaHOBUTHL OJu3bKo 50 mMuH. T. Ha 1T 3i0paHoro 3epHa mineHuIli
oTpuMyrOTh 0113bk0 400 kr conomu. [lpu cnamoBanHi 1 Kr nimenuyHoi coiomu
MOXJIMBO oTpuMaTy 2500 kasopiii TernoBoi eHeprii, maiixke 3 kB1/ron eneprii.
CrnamtoBaHHsl BCbOro 3 KI' MajuBa i3 MIIEHUYHOI COJIOMU Ja€ TaKy ¥ KiJbKICTb
eHeprii, mo # 1 m® razy abo 1 aiTp auzenbHoro nanuBa. BUKOPUCTAHHS 1ILOTO
MOTEHITIATy JI03BOJUTh CKOPOTHTH 3JICKHICTh Bifl iMImopTy eHeprii. [licaspkan-
BHI PEITKA BiTHOCSTHCS IO OHOBJIIOEMHUX BHJIIB €HEPrii, a iX CIamiOBaHHS HE
30LTBIITY€E KUTHKICTh MTAPHUKOBUX Ta3iB. Lle mosicHIOeThesS THM, 1110 POCIHHHN TPH
CTATFOBaHH1 BUIUISIOTh TaKy )X KUJTbKICTh BYTJIEIIO, SIKY BOHH BOHW BYJLYYHIIH 3
aTMocdepu ix gac pocty. J[0 OCTaHHROTO Hacy CONMOMY HE PO3TIISAANN SK aJlb-
TepHATUBHUH BUJ eHeprii. Lle moB’s13aH0 B mepiry 4epry 3 HasBHICTHIO JCIIEBUX
TpaIuIiHHUX BUIIB TajgwBa. KpiM TOro aiisi BAKOPUCTAHHS COJIOMH B SIKOCTI Ta-
nvBa MOTPiOHI crnernianbHi KoTiau. OaHIEIO 3 MPOOIEM € Te, 1110 MPH CIIATIOBaHH]
COJIOMM 30JIa KOHJIEHCYEThCSl Ha CTIHKaX KOTAa 1 NPU3BOAUTH A0 HOro KOpo3ii.
ToMy B Takux KOTJIaxX 30UIbIIYIOTh TOBIIUHY CTIHKH, 200 BUKOPUCTOBYIOTH He-
pkaBitouy cTayib. B 30711 mpuCyTHIH KOOATBT, 110 OOMEXY€E MOXITHUBOCTI ii BU-
KOPUCTaHHSI B SIKOCTI MiHepalbHOro n00puBa 0e3 monepeqHbOro OYHUIIEHHS.
Haii6inp1n cydacHi TeXHONOTiT OTpHMaHHS eHeprii 3 coloMu po3BuHYTI B JlaHii,
ne 3 1991 poky 3a00poHeHO crnantoBaTH coioMy B noji. Po3po6ieHo KOHCTpyK-
ii KOTJIB SK TepiognyHoi nii Tak 1 O0e3mepepBHOi. KoTnm OesmepepBHOI il
OB CydacHi, JO3BONSIOTH PETYINIOBATH KiTBKICTh MOJABAEMOI CHPOBHUHH Ta
MOBITpSI, 1110 3a0e3medye OUTHII MOBHE 3rOpaHHS YiM B KOTJIAX MepiOAUIHOT il
CnanorTh CONOMY Ha BYTUIBHUX €NEeKTPOCTAHI[IAX B SKOCTI JI0JATKOBOTO Ma-
nmuBa. Jle min Ji€r0 BUCOKOI TEMIepaTypH BIACYTHSI KOHJEHcAIlis 3011 Ha MOBe-
pXxHsIX KOTHIB. [TicIsh>KHUBHI pellITKYA BBaXKaroThesl MiclieBUM nanuBoM. [lepese-
3€HHS 1X Ha BENMKI BiICTaHI €KOHOMIYHO HEIOUUIbHO. SIK mMpaBuiio X BUKOpPHC-
TOBYIOTH B paaiyel 30 kinmometpiB. Tomy B mepiry yepry po3ramioByBaTH o0Ja-
THAHHS 7 OTPUMAHHS TaKoi eHeprii MoTpiOHO B CLTBCKOTOCTIONAPCHKUX palio-
HaxX JJTs OmMaleHHs MiANpPHEMCTB 31 30epiraHHs Ta mepepoOKu 3epHa, OyIWHKIB.
Sk nokazye mocBig JlaHii B MeBHIN KUIbKOCTI POCIIMHHA CUPOBUHA MOXE BUKO-
PUCTOBYBATHUCS Ha TEIJIOBUX €JEKTPOCTaHIisX. Takoxk coJIoMy BHUKOPHCTOBY-
I0Th y BUTJIA/I1 TTamuBa JJis 3epHOCyIIapok. [lomopoxyanHs TpaauIlitHuX BUIIB
najanBa MPU3BOAUTH J10 MOIIYKY MOXKIUBOCTEN BUKOPUCTAHHS allbTEPHATUBHOIO
najuBa.
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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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