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Anekceit UnbloweHko /
Alexei Ilyushchenko

N U3BJEYEHWA Tenna W3 mepeyunc-
JIEHHBIX UCTOYHWUKOB WMCMOJb3YIOTCA
reoTepManbHble TEMOBble HACOChl,

KOTOpble y>Ke [ECATKM JIET YCNELWHO NpUMEHs-

I0TCA B MMPE Ha KOMMEPYECKUX 1 NpOnU3BOf-

CTBEHHbIX 0ObEKTax. 3a 370 BpeMs TenyoHa-

COCbl 3apeKoMeHAoBaNM Cebs KaK HafexXHble,

BbICOKOI((EKTUBHbIE, IKONOTUYECKM YUCTbIE

1 Ge3onacHble TexHUYeckue yctpoiictea. Ewe

B COBETCKOE BPEMS Ha OTEYECTBEHHbIX Mpef-

NPUATUAX BbIMYCKANUCb KOMMNEKCh Ha 6ase

TEMOBbIX HACOCOB, UCMONb30BABLUMECH B PAAE

TOPOAOB M PaiiOHOB KaK OfHO M3 OCHOBHbIX

3BEHBEB XKMUMLLHO-KOMMYHAIbHOTO X03ANCTBA

1 paccyuTaHHble, KaK NpaBWiIo, Ha NPOU3BOA-

CTBO 6O/ILLIOTO KOMYECTBA TEM/IOBO SHEPTUN.

CeroaHs B Poccuu nocteneHHo passuBaetcs

MPaKTUKa NPUMEHEHNS HACOCOB Masoii U Cpef-

Heit (6bITOBOI1) MOLHOCTU [/ @BBTOHOMHOTO

OTON/EHWUA OTAENbHbIX COBPEMEHHbIX 0ObEK-

T0B. TennoBoit Hacoc 3a 1 kBT anekTpoaHepruy,

noTpe6siemMoii UM, HaNpaB/IsET Ha OTOMMEHNEe

06beKTa B cpefHeM 0Kos0 4 KBT TennoBoi sHep-

run. Takue yCTpOiiCTBA YIKE MCMOJb3YOTCA B

Mockse, Mepmu, CaHkT-letep6ypre, Crasponone

V1 pAie APYriX rOPOAOB.

[lpMNoBepXHOCTHbIE  reoTepManbHble
pecypcbl, NPUroAHbIE 1S TEMIOBOMO HACOCa,
paccpefoToyeHbl NPaKTUYECKU NOBCEMECTHO
Ha Tepputopun Poccuu, B TOM Yncie Tam, e
HET MECTHBbIX MCTOYHWKOB UCKOMAEMOrO CbIpbs.
I1a cxema Mo MCNoNb30BaHMIO TEMIOBOMO HACO-
ca Hanbonee yHNBEPCabHa, OHa He 3aBUCUT OT
TeMneparypbl 32 OKHOM 1 OrpaH14yeHa B npo-
ABNeHUU noboyHbIX 3thdekTos. O6ecneyusas
3AaHMeE TENJIOM B 3UMHEE BpeMs, reoTepMasb-
HbI/ TEMNOBOW HACOC B IETHUIA NEPUOL, CNOCO-
6eH paboTaTb B 06pPATHOM PEXKIME 1 OXNIAXKAATH
BO3/lyX B OMELLEHMAX.

Kak 310 pabotaet

Mo npuHLMNY AelicTBUSA TENIOBOI HACOC MOXOX
Ha CBOEro «pOACTBEHHUKa» — XOJIOAUNbHUK.
Cucrema obecneyeHus 3[aHKUA TeNJIOM U rops-
yeit BOAOVI C UCNOJib30BaHMEM reoTepmManbHOro
TENNOBOTO HACOCA COCTOMT U3 TPEX 3aMKHYTBIX
KOHTYpOB. Bo BHelWHeM KOHType No nnactuko-
BbIM BEPTUKAIbHbIM (30Hp.bl B CKBa)KI/IHaX) mnn
FOPU30HTANIbHbIM KOJIJIEKTOPAM, pa3MelleH-

evelopment

Ucnonb3yem Tenjio 3emMu

Anekceit UnbloweHko, uneH komuteta ToproBo-npombiLwneHHol nanatel PO no sHepreTMyeckoi ctpaterum 1 pa3suTuio

TOMJIMBHO-3HEPreTM4eCcKoro Komnjaekca, pykosoautenb otaena O6LI.I,€CTB€HHI>IX CBsi3eil u MapKeTnHra Veles-GreenHeat

CerofHs BONpocam 3arps3HeHMs OKpyKaloLlei cpefbl U 3A0POBbS
HaceneHus yaensetcs Bce bonbliee BHUMaHKe. B pe3ynbrare Bce 6onee
aKTyaNbHbIM CTAHOBUTCA UCMOJ/Ib30BaHUE HETOPIOUYMX BO30OOHOBNSAEMbIX

MCTOYHMKOB TENJIOBOW 3HEPrum, TAKUX KaK MOBEPXHOCTHBIN CJION 3eMy,
OTKPbITble BOLOEMbI U PeKU, aTMOChEepHbIi BO3LyX. .. A TaKKe NPOoayKTb
YesI0BEYECKOW feATeNbHOCTH, HanpuMep, CTOYHbIE BOAbI M NOTOKM BO3AY-
Xa, BbIXOAALME U3 CUCTEM NPOMBEHTUNALMUN.

HbIM B FPYHTE, LMPKY/IMPYET CONIEBOIA PacTeop,
3abuparoLLmii TENO Y rPyHTa C NOHWXKEHNUEM
ero Temnepartypbl Ha 5—6 °C. Bo BTopoii KOHTYp
HemnoCpeACTBEHHO TEMIOBOrO HACOCA BCTPOEHbI
MCMapuUTeNb 1 KOHAEHCATOP, a TakKe KoMnpec-
COp W [POCCENbHbIM KnanaH, NpefHa3HaueH-
Hble 1 U3MEHeHWs [aBneHus xnapareHTa. B
KayecTBe xJ1afiareHTa 1Cnosb3yeTcs BELecTBo C
04eHb HU3KOI TEMMepaTypoil KUMEHMS, KOTOpOe
ucnapsertcs, 3a6upas Tenso, noctynaiolyee 13
reoTepMasbHOr0 KOHTYPa, U KOHAEHCUpYETCs,
0TAaBas ero TenNonNpUeMHUKY, HaxopaLeMycs
B TpeTbeM KoHType. 06bIYHO 3TO BOAA, A TPETUIA
KOHTYP — 3T0 TPaAMLMOHHas CUCTEMA BOASHOIO
OTOM/EHUA 3[AHNS.

Komnpeccop n UMPKYNALMOHHBIA HAacoc
reoTepMasibHOro KOHTYpa paboTaroT Ha ANEeKTpU-
YeCTBe, HO HanpaBnseMas TeN0Bas 3HEPruA B
33aBMCMMOCTU OT YC/IOBUIA Tenockema B 2—5 pa3
NPEeBbILLAET 3aTPAYEHHYIO INEKTPOIHEPrHIO.

YcTaHoBKa 1 06CNyKMBaHME
CeroaHs OCHOBHbIM (haKTOPOM OrpaHUYEHHOTO
NPUMEHEHUA TENNOBbLIX HACOCOB NPU CTPOUTENb-
CTBE KOMMEPYECKOi HeasuxumocT B Poccum
ABAETCA HEOCBEAOMIEHHOCTb 3aCTPONALLMKOB
0 NofoGHON TEXHONOTUM, @ TAaKKE OMaceHus,
CBsi3aHHblE C BO3MOXHbIMU cOosiMU B paboTe
060pyaoBaHus B OyayLUEM U BAMSHUEM Ha OKpY-
atowyto cpefy. TeM He MeHee Ha pOCCUIICKOM
PbIHKE V3Ke paboTaerT psif, KOMMAHMI, UMEIOLLMX
ONbIT BHEPEHUs Takux cuctem U moptdensb
peansHo pAeicTByOWMX 06BLEKTOB. 06bIYHO
paboTbl NPOBOAATCS B COOTBETCTBUM C €BPONEi-
CKMMW CTaHAAPTaMyU KayecTsa BefeHus pabor,
C MCMO/b30BAHNEM BbICOKOKAYECTBEHHbIX
MartepuasnoB U KOMMIEKTYIOLMX, 3aPEKOMEHTO-
BaBLUMX Ce65 BEAYLIMMU 3apyGeXHBIMU NPOU3-
BoauTeNnsMU. B nocnepHee Bpemsa nosBManCh U
OTEYECTBEHHBIE NPOU3BOAUTENMN rE0TEPMANILHO-
ro 060pyA0BaHMs 1 TENOBbIX HACOCOB Masnoi
1 cpeaHeii mowwHocT. Kak npasuio, nocne ux
JCTaHOBKM B NIOCTOSIHHOM PEXKUME OCYLLECTBAIS-
10TCS! AUCTAHLMOHHBIN KOHTPOJIb M AArHOCTUKA,
OfWIH pa3 B N0/roaa NPoNU3BOAUTCS NPOdUNaK-
TUYECKMI OCMOTP.

Cnepyet 0TMETUTb, YTO NPUMEHEHWE TENJI0-
BOIO HACOCa BO3MOXHO M PasyMHO COYeTaTb C
IpYr1MU COBPEMEHHbBIMU 3HEProcheperaioLmu

TEXHONOrUAMM, CUCTEMAMM KOHTPOA COCTOAHMS
BO3/lyXa B MOMELLEHUM W BHYTPEHHErO oTore-
HUA 3[aHUIA, HaNpUMep, Ten/bIMKA NOTOKaMM
1AW NONaMu.

YcTaHOBKA HacOCOB OCOGEHHO aKTyasibHa
TaM, [Ae OTCYTCTBYeT BO3MOXHOCTb LieHTpa-
JI30BAHHOTO TEMMo- W ra3ocHabxeHus, rae
cTposlLmMecs 0ObeKTbI yAaneHbl OT MECT Moa-
KIOYEHNA K KOMMYHUKALUMAM T1O0 OrpaHu-
YeHbl IMMUTBI Ha noTpebneHue rasa v Tenna,
4TO AOBOJILHO TUMUYHO, HAaNpuUMep, Ans 6ob-
LWINHCTBA ()epMEepPCKUX XO3ANCTB U CeNbCKO-
X03AMCTBEHHBIX MPOU3BOACTB. B 310N CBA3M
nepcneKTUBHO NPUMEHEHE TEM0BOO Hacoca
B KOMOWHALWW C BETPOIHEPrETUYECKUMU WU
COJTHEYHbIMI (HOTOINEKTPUYECKUMU YCTaHOB-
Kam, YTo ieNnaeT aHeproobecneyeHne obbekTa
MOJTHOCTbIO HE3aBUCHMbIM, U NOTPEOUTENS YiKe
He GyaeT BONHOBATb YCTaHABNMBAEMbI U3BHE
pactywuit Tapud.

Mpenmywecrea

OTonneHne 30aHNs C UCNOJb30BaHMEM Tenso-
BbIX HAacOCOB ropasgo 6osnee 6e3onacHo u
KOM(OPTHO, YeM MpPUMEHEHUE BONbLINHCTBA
APYrMX UCTOYHUKOB 3HEPTUW. MoXapbl, aBapuu,
CBsI3aHHbIE C B3PbIBOM GLITOBOrO rasa, Hempu-
ATHbIE 3anaxv W rpssb Ucyesator. [ns pasme-
LieHus NofobHoro 06opynoBaHMs HEOOXOANMO
HebOo/IbLIOE MOMELLEHNE, KOTOPOE JIETKO Mof-
[LEepIKMBATh B YUCTOTE, TAK KAK HUKAKUX BPEAHbIX
WY 3arpAA3HSIOLLMX BLIBPOCOB HET.

Ba)KHbIM NpenMyLECTBOM TEM/IOBbIX HACO-
COB ABNISIETCS UX 3KOHOMUYHOCTb. CHeperkeHme
CPEACTB [OCTUrAeTcs 3a CYET YMeHbLEHNs
pacxofoB Ha npuobpeTeHue 3HEpProHocuTe-
JIeil, UX CepBUCHOE 0OCTYKMBAHWE U amMop-
TM3auMI0. 3HAYUTENbHON COCTaBAAOLLEN
3KOHOMMYHOCTU MCMO/b30BAHUA TEMSOBbIX
HaCOCOB CTafM UX HAJEXHOCTb U Ge3aBapwii-
HOCTb. [1epUOAMYHOCTL MONOMOK U TPyAOEM-
KOCTb PEMOHTa, 3aTpaTbl BDEMEHM 1 CPEACTB Ha
VCTPaHEeHWe BO3HUMKLLMX NPOBeM U MNaHOBOE
06CYKMBAHUE, CTOMMOCTb 3aMacHbIX YacTeit 1
PacXofHbIX MAaTEPUANIOB Ha NOPSAAOK HUXKE, YEM
np1 UCMOJIb30BAHUN APYIOr0 OTOMUTESILHOTO
060pynoBaHus. B HacTosee BpeMs TeNNOBO
HacoC no 3aTparam Ha OTOMIEHNE MOMELLEHUI
VCTYNaeT TO/IbKO CUCTEMAM HA OCHOBE LIEHTpa-

JIN30BAHHOTO CHABXeHUs MPUPOLHBIM ra3oM,
XOTS MOXHO MPOrHO3UPOBATh, YTO Yepe3 ABa-Tpu
rofia CUTyaLys U3MEHWUTCA B NOAb3y nepeoro. Mo
CPaBHEHUIO C APYTUMU TPAAULMOHHBIMU U aJlb-
TePHATUBHBIMU UCTOYHUKAMM SHEPF MM PACXOZbI
BO BPEMS OTOMMUTENBHOTO CE30HA COKPALLAKTCA
B 3-5 pas, 3aTpaTbl OKYNATCA yKe yepe3 5-8
net. Cpok cny6bl reoTepMabHbIX TEMIOBbIX
HacoCOB U CUCTEMbI BHELIHETO TEMNOOOMEHa
cocrasnsiet 6osiee 30 JIET, TaKMM 06Pa3oM, Ha UX
paboTy «C NpUbbINLIOY elle OCTAHETCS MO MeHb-
el Mepe 25 ner.

KoHeuHo, cama ycTaHoBKa Hacoca Ans obe-
CreyeHus 3[aHus TennoM U ropsyeil BOfoM
MoKa HefieLleBa 13-3a 3KCKIII03MBHOCTM BbIMO-
HsIEMbIX PabOT, OAHAKO \IKe BUAHA TEHAEHUUs
K CHWXXEHUIO NepBOHaYanbHbIX 3aTpar 3a cyeT
yBeNNYeHNA BedyLWLMMN KOMNAHUAMKU obbema
Pa3oBbIX NOCTABOK 060PYAOBAHMS, MOABNEHNS
COBCTBEHHbIX OYpOBbIX MOAPA3AENeHui, BHe-
APEHUS CXEM KPEeAUTOBAHUSA U CTPAxoBaHUs
JCTaHOBKM TaKOro 060pyA0BaHus.

be3ansrepHaTnBHas aHepreTuka

CerogHa Ha rocynapcTBEHHOM YPOBHE Mpep-
MPUHMMAIOTCS MEepbl MO MOAAEPIKKE NPAKTUKM
MCMO/Ib30BAHNs reoTepMasbHOr0 060pyAo-
BaHWA NpU CTPOUTENLCTBE OOBEKTOB U OKa3a-
HUM KOMMYHaJIbHbIX YCIIYT, KaK 3T0 CAenaHo
BO MHOTUX Apyrux ctpaHax. lpe3upeHt PO
[Omutpuit MepBeeB fan ykasaHue npaBuTeb-
CTBY V)Ke B 3TOM rody MOATOTOBUTL MPOEKTbI
(enepanbHbIX 3aKOHOB, MOAREPKMUBAIOLMX 1
MOOLWPAIOLMX OPraHM3aLum, KoTopble npu-
MEHSIOT 3HeprocOeperaroLLme 1 3KON0rUYecKkU
yucTble TexHosnoruu. Tem cambim noAYepKHYTO
COLMaNbHO-3KOMOTMYECKOe 3HAYEHNE BHEApe-
HUMA TaKuX TEXHONOMMI Ha (hoHe mobasbHOro
MoTeneHUs W YBEAMYUBAIOLWMXCS BbIGPOCOB
yrekucnoro rasa. LLupokoe npumeHeHue
TEMOBbIX HACOCOB B Psify HErOPHYMX BO3-
06OHOB/ISIEMbIX IHEPropecypCcoB, HAXOAALMX-
CA B 3eM/Ie WU KOCMOCE U He CBA3aHHbIX CO
CTOpaHueM, — He TOJIbKO BOMPOC COXPaHEHMUs
Np1pOAbI U 6OraTcTB HeAp, HO 1 CaMOM KU3HU.
Mo3ToMy OHUM 3aHUMalOT 0co60e MecTo B TaK
Ha3blBaeMOW abTePHATUBHON 3IHEpreTuKe.
Befb Mo cyTv cBOEW TensoBble HACOChl — 3TO
3HepreTuka 6esanbrepHaTusHas. ¢ R|e
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above-mentioned resources, geo-

thermal heat pumps are required —
for dozens of years already, they are being
successfully implemented worldwide on
commercial and industrial facilities. Heat
pumps have demonstrated their reliabil-
ity, high-performance, and are considered
as an ecologically clean and safe technol-
ogy. Even in Soviet times, domestic indus-
tries were manufacturing systems based
on heat pumps, and implemented in many
cities and regions as principal units in
the housing and utilities infrastructures
and designed basically for the production
of large amounts of heat energy. The use
of small and medium (residential) heat
pumps is being increasingly adopted in
Russia for independent heating of spe-
cific contemporary facilities. A 1 kW heat
pump produces 4kW of heat. Such heat
pumps are already being used for heat-
ing administrative buildings and indus-
trial manufactories in Moscow, Perm, St.
Petersburg, Stavropol and a number of
other cities.

Near-surface geothermal resources,
suitable for heat pumps, are dispersed
throughout most of Russia, including
those areas that do not actually have
fossil fuels. This scheme of implemen-
tation of heat pumps is universal, does
not depend on outside temperatures and
does not have any side effects. Providing
a facility with heating in the winter time,
a geothermal heat pump can also be used
in the summer for cooling.

In order to produce heat from the

How It Works

The working principle of a heating pump
is similar to its close relative, the refrig-
erator. A building’s heat pump heat-
ing and hot water system is comprised
of three self-contained circuits. The
external vertical circuit (probes in the
slits), and sometimes horizontal collec-
tors, placed in the soil, circulates a saline
solution which extracts the heat from the
surrounding soil by lowering its tempera-
ture by 5 to 6 °C. In the second circuit
of the heat pump are a built-in vapor-
izer and a condenser, and a compressor
and a throttle valve designed to alter the
pressure of the cooling agent. The cool-
ing agent is a substance with a very low
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Using Earth’s Warmth

Pollution-related issues and their impact on the health of the population are becoming
increasingly timely. Furthermore, the costs of traditional hydrocarbon energy resources just
keep on getting more restrictive. Consequently, it is becoming increasingly sensible to imple-
ment renewable nonflammable sources of thermal energy such as the earth’s stratum, open
water bodies and rivers, the atmosphere, man-made resources, such as sewage and air currents
from industrial ventilation systems.

boiling temperature, which evaporates
and collects the heat that arrives from
the geothermal circuit, condensates, and
transfers it to the heat receiver located
in the third circuit. This is normally water
and the third circuit is usually a tradi-
tional building water heating system.

The compressor and circulation pump
of the geothermal circuit function on
electricity, but the heat energy induced
by the heat pump, depending on the heat
induction, is 2 to 5 times higher than the
used electricity.

Installation and Maintenance
The only reason for a limited use of heat
pumps in commercial real estate in Russia
is the lack of awareness amongst develop-
ers about such a heating technology, and
an apprehension of the possibility of mal-
function and future impact on the environ-
ment. In answer to these apprehensions, it
is essential to note that there are a number
of companies on the Russian market that
specialize in the implementation of such
systems and many actually functioning
facilities. Such implementations are con-
ducted in accordance with European stan-
dards and the use of high-quality materials
and components produced by major western
manufacturers. Some domestic geothermal
equipment and small and medium size heat
pump manufacturers have lately appeared
on the market. Generally, following the
installation of a heat pump, a full time dis-
tance control and diagnostics is carried out
and a technical survey is required every
half year.

It should be noted that the imple-
mentation of heat pumps can and should

be combined with other energy saving
technologies, control systems for moni-
toring air quality and heating, and heated
ceilings and floors.

The installation of heat pumps is
most timely in facilities with centralized
heat and gas supplies, in the construc-
tion of premises located far from com-
munications or limited to the use of gas
and heat, with is typical of let’s say most
farming and agricultural facilities. The
use of heat pumps in conjunction with
solar and photoelectric installations is
most perspective and makes such facili-
ties self sufficient and independent from
the fluctuation of energy costs.

Advantages

Heating a building through the use of
heat pumps is much safer and comfort-
able than most other sources of heat.
Fires and accidents caused by gas explo-
sions, unpleasant smells and dirt are
non-existent. The installation of a heat
pump requires a small area that is easily
cleaned since there are no harmful or pol-
luting emissions.

One of the great advantages of heat
pumps is their cost efficiency. The sav-
ings are realized through reduced fuel
utilization, utilities and their mainte-
nance and amortization. Major savings
through the implementation of heat
pumps are achieved thanks to their reli-
ability and trouble-free operation. The
breakage and labor-intensive, time and
resources for maintenance, spare parts
and supplies are all much more affordable
than any other heating technology. The
only system that is more economical than
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Veles-GreenHeat ocywecTBaseT NpoeKTUPOBaHUE U MOHTAX

reotepmanbHOro o6opy,u,03ava M TENNOBbLIX HACOCOB, NOAKNIOYEHNE

CNCTEeM MOHUTOPUHTA N yAaNeHHOro goctyna gna ynpaBnaeHus,

npoBefeHne 6ypoBbix paboT, KOHCANTUHT U ayAUT 06BEKTOB, fpyrue

conyTcTBylolWme paboTsl. /

Veles-GreenHeat carries out the design and installation of geother-
mal equipment and heat pumps, the integration of distance monitor-
ing and control systems, drilling, consulting, facility audits and other

associated services.

a heat pump is natural gas, but forecasts
show that this will change in the next two
to three years. In comparison to other
traditional and alternative energy sourc-
es, the costs during a heating season are
3 to 5 times lower and the expense is
recouped within 5 to 8 years. The operat-
ing lifetime of geothermal heat pumps
and external heat exchange systems rep-
resent over 30 years, which represent over
25 years of profitable exploitation.

However, the installation of heat
pumps for heat and hot water is for the
time being somewhat expensive, since
the actual work is rather exclusive. There
is however a trend towards lowering these
initial costs as the number of installations
is growing, new boring sub-divisions are
developed and new crediting and insur-
ance schemes are implemented.

Single Source Energy

There are measures being introduced at
the government levels for the support of
geothermal equipment implementation
in the construction of facilities and the
supply of communication services, in the
same manner that this is being done in
other countries. Dmitry Medvedev, the
President of the Russian Federation, has
instructed the government to prepare as
of this year a series of federal regulations
supporting and stimulating organizations
towards the use of ecological and energy
saving technologies. This underscores
the social and ecological importance of
integrating such technologies in light of
global warming and the growing carbon
dioxide emissions. A wide integration of
heat pumps along with other nonflam-
mable renewable energy resources, locat-
ed in the ground or outer space and not
associated with combustion, is not only a
question of protecting the environment
but of the actual life on earth. And hence
their special place among so-called alter-
native energy resources. Essentially, heat
pumps are single power sources.

About the Company: Veles-GreenHeat
carries out the design and installation of
geothermal equipment and heat pumps,
the integration of distance monitoring
and control systems, drilling, consulting,
facility audits and other associated ser-
vices. c/Rle
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