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HOQQE‘HTVIQOBI-(E] MeTOoANKA
MCMbITaHWM OTOMUTEIbHbIX

npubopoB

B cTaTbe npuMBOAUTCA KPUTUKA CYLLECTBY-
loWero MeToAa MCMbITAHUMA OTOMUTENbHbIX
nNpubopoB Ha HOMUHANbHBIN TEnI0BOW MOTOK.
PaccMoTpeHbl Npu4MHbI, U3-3a KOTOPBIX CYy-
wecTeyowaa Metoauka no NOCT P 53583
ABNAeTCcA He obecneymnBaloLLeld JOCTAaTOYHOM
TOYHOCTU U3MepeHUi, NpeasoXeHbl NPUHLMU-
Nbl €€é KOPPEeKTUPOBKU.

LLeHTpaJ'Il/BOBaHHOG

TennocHabkeHue
Ha YkpauHe. Yactb 3

MuHpervoH YKpauHbl BHe4pAeT UHCTPYMEHT
CTpaTerMyecKoro pasBUTUA CUCTEM Tenno-
cHab}KeHUs B cTpaHe — HOBYIO MeTOf0/0-
ruio paspaboTku cxeM TensiocHabKeHus ansa
ropoaoB. ABTop NULIET: «npoyuman u obpa-
doaasicA: HAKoOHey-mo G/lACMb G3A/1aCb UC-
npasnames caolo 3aKopeHesyio owubKy dsyx
nocnedHux decamunemud...»
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O npuMeHeHun
KaYyeCTBEHHbLIX TUBKUMX
BO3yX0BOJ0B

ABTOp noKasbiBaeT, No4YeMy HeJib3fl IKOHO-
MUTb Ha KauyecTBe 3/1IeMEHTOB CUCTEM BeH-
TUAALUM U 0aéT peKoMeHAauum no Bbibopy
rubkux sosayxoeofos. OT UX KavecTBa 3a-
BUCUT KaK MpaBUIbHOCTb pa6oTbl BeHTUNA-
LIMOHHOW CUCTEMBI, TaK U KanuTasnbHble 3a-
TpaTbl Ha 3KCMyaTauuio 06beKTa, U KOM-
¢dopT, U 6esonacHocTb Nioaen.

YneHy pegxonnernu

1 aBTOpY HypHana COK
[1.11. Be3pyrux — 85 net

13 ceHTabpa 2021 roga ucnonHunocb 85 net
€O OHA poMAeHUA maTpuapxa oTe4ecTBeH-
HoM B0306HOBNAEMON 3HEepreTUKU, AOKTOpa
TeXHUYECKUX HayK, 3ac/ly}KeHHOro 3Hepre-
Tuka Poccuiickon ®epepauuu M.0. Bes-
pykux. Pepakuusa »KypHana u Konneru
nosgpaenfAloT lobunAapa M oTMevaloT ero
3acnyru nepep oTe4yecTBEHHbIM TOMIMBHO-
3HepreTUYeCKUM KOMIJIEKCOM.
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JHeproaddeKTUBHOCTL
B Poccuu: Yto Hac

YKOET 3aBTpa?

3Heproa¢ppeKTUBHOCTL — OAUH U3 KIllove-

BbIX ApalBepoB COBPeMEHHOW POCCUMCKOM
3KOHOMMKU. OT nporpeccMBHOCTU rocyaap-
CTBEHHON MOJIMTUKKM B 3Toi obnacTu 3aBu-
CUT KOHKYPEHTOCMOCO6HOCTb CTpaHbl B MU-
poBoii 3KoHOMMKe. B 2020 rogy MHorue
HoBoBBeAeHusa 2007 roga nonanu nop, gen-
CTBUE «PeryiATOPHON MMAbOTUHBbI». C yeM
3T0 cBA3aHO?

PellieHne 3agaumn

HeCTallMOHapPHOW
TenJ0npoBOOHOCTH

B cTaTbe paccMaTpuBaloTCA BONpOChl 3Hep-
roa¢pdpeKkTUBHOrO nopaep:KaHuA KoMepopT-
HbIX YCNOBUI MUKPOKAMMaTa B 06MTaeMbIX
noMelleHMAX B Mepuofd MOroAHbIX aHo-
Manui. PeweHa 3ajaya HecTauuoHapHoOWM
TennonpoBOAHOCTM B MHOFOCNIONHOW CTeHe
3A4aHUA NpY aHOMaJbHbIX 3UMHUX MOrOAHBIX
ycnosusx B ropoae Hosopoccuiicke Kpac-
Hof.apcKoro Kpas.

K COOEPHAHUID
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KOHAMUMOHUPOBAHME

ErkeMecAYHbIN oTpacneBol HypHan

CAHTEXHHKA OTONNEHME

N22005 B NepeuHe BAK MuHucrepcrea
o6pazoBaHusa u Hayku PO (ot 01.03.2021)

Yupegutenb u uspatenb
000 WMzpatensckuin oom «MEOWA TEXHOTOOHKIN»

AupekTop
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Ceprein Bpyx, AnekcaHap "oBOpuH

PyKoBoauTenb oTAena peknambl
TatbAHa NyykoBa
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Onbra 0depesa
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PomaH Monosko

PepakumnoHHas Konnerusa

Mpencenatens:

C.[. Bapdornomees, uneH-kopp. PAH, o.x.H., npod.,
MBX® mM. H. M. 3manyana PAH

Conpepncenarenu:

A.C. Cvros, akag. PAH, A.¢.-MH., npod., MUP3A

10. ®. NNauyra, akad. PAH, uneH npesva. PAH, A.T.H., npod.
3amecTuTenb Npedcesarens:

W.A. Pegbko, A.T.H., npod., UBXD 1M, H.M. IMaHyana PAH
CeKumAa «CaHTeXHMKa»

B.A. Opnos*, A.T.H., npod., ®IBOY BMO «MI'CY»

E.B. Anekcees, A.T.H., npod., ®IBOY BMO «MICY»
H.M. FoBopoBa, A.T.H., Npod., OI'BOY B0 «MI'CY»
Cekuma «Otonnenme 1 MBC»

M.B. Bogpos*, A.7.H., foueHT, ®IBOY BMO HHIACY
A.B. HeB3opoBa, A.T.H., npod., Benl YT

M.W. Oayek, A.T.H., npod., BHTY

CeKumA «KoHANLMOHMPOBaHWE U BEHTUMALMA»

M.B. Bogpos*, A.T.H., AoueHT, OI'BOY BMO HHIACY
T.A. Jaujok, A.TH., npod., CMErACY

.M. Mo3wH, A.T.H., npod., CM6rYTO,

B.W. Mpoxopos, f4.T.H., Npod. kadeapsl «TT1B», HAY MI'CY
CeKuma «3HeprocbepereHre»

3.E. CoH*, arkag. PAH, a.¢.-MH., npod., MOTU

B.®. MatioxvH, A.TH., npod., LieHTp MAP3A

0.A. CoTHvKoBa, A.T.H., npod., BI'TY

C.K. WWepbA3zos, A.T.H., npod., DFEOY BO KOYplAY

A.B. HeB3oposa, A.T.H., npod., Benl YT

CEHLI,VIH «BV3»

B.B. Envctpartos*, A.T.H., npod., ®IBOY BIO Cre6rmy
[.C. Crpe6ros, akag. PAH, BM3CX OIBHY OHALL BUM

I1.T1. Be3pykwx, A.T.H., aKad.-CeKp. CeKLMM «3IHepreTvKa» PVIA

B.A. ByTy308, 4.T.H., Npod., OI'BOY BO Ky6rAy

M.T". TaryHoB, A.T.H., npod., HAY «M3N»

A.B. HeB3opoga, A.TH., npod., Ben YT

B.T". Hukonaes, A.T.H., aupextop HULL «Atmorpad»

C.B. Tp16bKOB, K.T.H., C.H.C., OIYM LIATW, y4éHbilt cerpeTapb
HKomuteta B3 PocCHMO, akag. PUA

Cekumna «brosHepreTukan

P.I". Bacunos*, 4.6.H., npod., npe3vgeHT OBP

10.®. NMauyra, akag. PAH, uneH npeana. PAH, A.T.H., npod.

B.B. MAcoenosa, A.x.H., Npod., akcnepT PAH, ®BIYH X® PAH

AH. Bacunbes, f.T.H., npod., BU3ICX OrEHY OHAL, BVIM

* PykoBoauTesb CEKLMM.

Apnpec pegakuumn

143085, MockoBcKan 0671., OAMHLIOBCKUI p-H,
pab. noc. 3apeube, yn. Tuxan, 4. 13, Kopn. 2
Ten/darc: +7 (495) 665-00-00

E-mail: media@mediatechnology.ru

Csumpetensctso o pervctpauyn CMU: MIA N2 OC77-56668.

[NepeneyaTka ¢poTomMaTepuanos v cTatelt [OMyCKaeTCcA NLLIb
C MUCbMEHHOIo pa3peLLlieHnA pedakunn 1 obAsaTensHom
CCbIKOM Ha *KypHan (B TOM yucne B aneKTpoHHbIX CMI).
MHeHVe pefaKLvv MOMKET He COBMafaTh C TOYKOM 3peHnA
aBTOPOB. PefjaKLyA He HeceT OTBETCTBEHHOCTYM 3a UHOPMa-
LMo, COAEPHHaLLIYIOCA B PeRNaMHbIX 06BABIEHNAX.

Appec B UHTepHeTe
www.c-o-k.ru, www.forum.c-o-k.ru

OTtneyataHo B TUnorpagpum
«TBepcroi MevaTHbin [Bop», PoccuA.
Tupark 15000 3K3., LeHa ceoboaHas.

C.0.K.® — 3aperucTprpoBaHHbI TOProBbIi 3HaK.
ISSN 1682-3524

06/

HoBoctu

CobbiTue

RAWI Forum 2021: MexkayHapoaHblin dopyM Mo BETPO3IHEPreTuKe
NpUrNallaeT y4acTHUKOB M NapTHEPOB

CaHTexHUKa u Bogocua6me|-|ue

MaccoBbI nepexo K UCN0b30BaHM0 31EKTPOHHBIX LIMPKYAALMOHHBIX

HacocoB B P® onpaBaaH 1 HemsbereH

CT0oYHble BoAbl YCTaHOBKM Na-KaTUMOHMPOBaHWA BOAbI.

CocraB. Cnocob ytunmsaumm

OtonneHue u 'BC

Techno: aBueHVe BBEPX

HoppeKTrpoBKa MeToaMKM UCNBITaHWM 0TONUTENbHBIX
NprbopPOB Ha TEMN0BO MOTOK

Fondital 1 poccuicKmin peiHOK

De Dietrich: 20 neT Ha pOCCUNCKOM PbIHKE

E.CA. — nporpecc v pa3sutue

LleHTpanusoBaHHoe TeniocHabeHWe B ropogax YrpanHbl. Yacts 3

KOHAM uuoHnuposaHme U BeHTUNALUA

Vcnonb3oBaHme NpeLm3noHHbIX KoHauLmoHepoB « BE3A»
0718 LIEHTPOB 06paboTKM AaHHbIX

3HaYMMOCTb NPUMEHEHNA Ka4eCTBEHHbIX TMOKMX BO31YX0BOO0B

3Heproc6bepexxenue u BU3

SHeproadpdperTMBHOCTL B Poccum: YTo Hac HOET 3aBTpa?

PellleHve 3a1a4 aHeprocbeperkeHna B YCI0BUAX rasvduKaLinm

OTAaNEHHbIX paroHoB Poccum

HecTalnoHapHana TennonpoBoAHOCT B MHOFOCIONHOW CTeHe
npy aHoOManbHbLIX 3UMHUX MOroAHbIX YCII0BUAX

3HepreTunka Poccum Ha ocHose BV3: ncTopmA 1 cOBpeMEHHOCTb

Hawemy aBTopy, YneHy PefakumonHor konnermm COK
[1.11. Be3pyknx — 85 neT!

[pAMoe ncnonb3oBaHWe reoTepMasibHON IHEPrnm:
BCeMupHbIn 0630p 2020, YacTb 3
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OAHoM CTpOKO#M

2t Mpynna IKEA o6bABWIE, YTO HauMHaeT
CObITOBYI0 [AEATENIbHOCTb HA  PO3HUYHOM
PbIHKE 3MEKTPO3HEPrM 1 BydeT NMoCTaBNATL
CepTUOUUMPOBaHHYI0 COHEYHYIO U BETPO-
BYIO SHEpruio Mo JOCTYMHbIM LieHaM AJ1A no-
Tpebutenen B LLseLym.

¢ Ha3asoge Kermi B ropoge CrynuHo (Mo-
CKOBCKaA 0651acTb) 3anyLlieHa BTOpaA CBa-
POYHaA SIMHWA MO MPOV3BOACTBY CTaslbHbIX
naHenbHbIX paguatopos. C 3anycKom BTO-
PO NIMHWN CBapPKW-LLTaMMOBKM MPOW3BOA-
CTBEHHble MOLLIHOCTM 3aBofa AOCTUIHYT Be-
n4nHbl 600 ThiC. pagmaTopos B rog.

22 000 «[aHdoce»,  npedcrtaBnsioLLee
B Poccum KoHuepH Danfoss, moctpout nog
MocKBOM HOBbI MPOV3BOACTBEHHBIA KOp-
nyc. Pa3pelleHne Ha CTPOUTENECTBO Bblda-
HO MWHWCTEPCTBOM HUULLIHOA MOAUTUKM
MocKoBcKol obnacti. Hooe 3gaHue mno-
Llaabio 3,6 Thic. M2 BO3BedyT B AOMOSIHEHWE
K YHe CyLLIeCTBYIOLLIM MPOU3BOACTBEHHBIM
MOMeLLIEHNAM KOMMaH1K B AepeBHe Jlellko-
BO FOPOACKOro oKpyra Mctpa.

2t MTC o6bABWNa o npefocraBneHun bec-
nnaTHoro Joctyna K nnatdopme paspaba-
ThIBAEMOW CUCTEMBI «yMHOMO AoMa MTC» no
MeToy APl niobbIM MPOM3BOANUTENAM CMapT-
ycTporcTs. [MnatdopMa no3BonAeT UHTErpU-
POBaTb 3/1EMEHTbI OCBELLIEHWA, PO3ETKM, PO-
60TbI-MblNECOCH 1 Apyrie 3neKTpornprbops
B npunoreHne «MTC YMHbIM gom» anAa
[JanbHelllero AMCTaHUMOHHOMO yrpasre-
HWA C1MCTEMO CO CMapTdoHa.

22 [dona conHeyYHol 311eKTpo3Heprin oT 06-
Llero obbEma 3MeKTPMYECTBa, BbipaboTaH-
Horo ctpaHamu EC, B nioHe-uione 2021 roga
nocturna 10%. Kak coobLumn aHanutude-
CKUI LIeHTp B 06/11acT aHepreTukM Ember,
3T0 ABMIAETCH UCTOPUYECKMM MAKCUMYMOM.

¢t Mepvon HeluTpadyemoi yCTaHOBKM Tpa-
OULIMOHHBIX MPUOOPOB Y4ETa BMECTO «yM-
HbIX» CYETUMHKOB MOMKET ObiTb MPOANEH [0
1 AnBapA 2024 roga. 06 atoM B xome 6pu-
bUHra HypHanmcTam coobLLWN 3aMecTUTeSTb
MUHICTPa 3HepreTukm PO MNaBen CHUKKapc.

¢ B 2020 rogy Bo306HOBNAEMBIE UCTOYHUKN
3Heprm (BIA3) ctanu eamHCTBEHHLIM 3HEp-
FETUYECKMM CEKTOPOM, MPOAEMOHCTPUPO-
BaBLUMM pocT. ObLLee CHUHeHVe noTpebie-
HWA NePBUYHOM SHEPIM B MUPEe COCTaBUIIO
4,5% v cTano KpynHemLLIMM co BpeméH Bro-
PO MUPOBOW BOVHbI.

22 PasBuTue ceKTopa 351eKTpoMobuien fon-
M{HO MOBBICUTL CMPOC Ha 3MIEKTPO3HEPIUIO,
MOCKOMbKY MOTpebuTenM 6yayT MoAK/Io-
yaTb BCE 6osblie 1 BosbLe 3MEeKTPOMObY-
e K 3MeKTpoceTAM AnA WX 3apAaku. OaHa-
KO MHOrVIe 3M1eKTPOCET W pacripedeTeb-
Hble CUCTEMbI YH<e MeperpyrHeHbl. TakuM 06-
pasoM, 3apAdKa TPaHCMOPTHLIX CPeacTs
TOr[a, KOrda 3TO HYYKHO NOTPeBUTENAM, a He
B YaCbl HV3KOI0 3HEPromoTPe6IeHIs, MOKET
MOCTaBUTb MOZ, Yrpo3y YCTOMYMBOCTb SEK-
TPUYECKMX CETEM.

8/2021

BAXI

CtaBuM peKopabl BMecTe

3 _-1

YCTAHOBNEHHBIX KOTADE B POCCHM
Wctopua 6peHpa BAXI B Poccum Hadanach
B 2002 rofy C OTKpbITWEM MPeACTaBUTENbCTBA
B Mockse. CerofHa KONMYECTBO MOCTaBMEHHbIX
HaCTeHHbIX 1 HamosbHbIX KoTnoB BAXI B Poccmio
npesbicuno 1,5 MnH eanHAL. B mpolunom roagy
6bl11 JOCTUMHYT abCOMIOTHBINM PEKOPA MO MOCTaB-
KaM HacTeHHbIX ra3oBbIX KoTnoB BAXI 3a Bcio

WCTOPUIO MPUCYTCTBMA 6peHaa Ha POCCUIMCKOM
pblHKe — 6onee 130 ThiC. eANHULL.

Viessmann

2020 rop 6bi TaKKe WCKIIOYUTESNBHO YCreLL-
HbIM B 4aCTW MOCTABOK HaCTeHHbIX KOHOEHCaLM-
OHHbIX KOT/I0B: MO UTOraM UCCeqoBaHuiA poc-
CUICKOrO areHTCTBa «JIUTBUHUYK MapKeTUHM»
W aHMIMACKON MapKETUHIoBOM KoMnaHun BRG
Building Solutions KoMnanwsa «BP Tepmusa Pyc»
¢ 6peHaoM BAXI 3aHAMa nepBoe MecTo Ha 3TOM
peiHKe. JonA BAXI coctaBuna 6onee 20% ot
obLLero obopoTa peanu3oBaHHOrO KOTeslbHO-
ro 060pynoBaHWA Ha TeppuTopum Poccuiickoi
Qeflepaunm (peyub MOET O HACTEHHbIX KOHAEH-
CaLMOHHBIX ra30BbIX KOT/ax), @ C Y4ETOM MoKa-
3atenelt npodar 6peHaa De Dietrich gona pbiH-
Ka cocTaBua bonee 28 %.

Bbipyyka koMnanum «B[P Tepmua Pyc» npeBbi-
cvna 5,8 mnpg py6. B 2020 rody. 310 0AMH 13
NyYLLMX GUHAHCOBBLIX Pe3ybTaToB cpeaum Mpo-
M3BOAMTENEN KOTENLHOMO 060PY40BaHWA, YTO
rOBOPUT 06 YCTOMYMBOM BU3HECE 1 NPaBUIBHOM
onpeaeneHn U JOCTUKEHWUM OCHOBHbIX [OSMO0-
CPOYHbIX Lienel 1 3a4ad B pamMKax obLLei cTpa-
Tervm komnaHum «bP Tepmua Pyc.

Viessmann npeacraBmia HOBUHKY
2021 roga - ycraHoBku Vitobloc 300

HoBble KoreHepaLmoHHble Mogyu Vitobloc 300
NG 15 1 Vitobloc 300 NG 20 pa3spaboTaHbl Anq
O[HOBPEMEHHOM BbIPabOTKM TEMMOBON U 3MeK-
TPUYECKOM 3HEPTM B OTPAC/IM Maroi pacrpe-
OenénHon reHepaunn (MUHK-T3L, MuHK-TIC).
BnarofapsA MHHOBALIMOHHBIM PELLEHUAM KOM-
naHuK Viessmann, oHW 061adaloT BbICOKOM 3¢-
GEKTUMBHOCTBIO MPU HU3KMX 3KCMITyaTaLMOHHbIX
pacxofax. Mooynm OTAIMYAOTCA HU3KMM YPOB-
HeM pabouero Lwyma — MeHee 49 ob(A), HeTpe-
60BaTe/bHbl K MECTy YCTaHOBKM, MO3TOMY Mof-
XOOAT ANA OCHALLIEeHUA M MOAEepHM3aLMM 06b-
EKTOB pPa3HoM MyoLLaaM.

AHanusMpya 3ampockl Mosib30BaTenei U cre-
LMaNMCTOB, YCTaHaBNMBaIoLLWX NofgobHoe 060-
pyOoBaHMe B JTOKa/bHBIX SHEProcucTeMaX, KC-
neptbl Viessmann BblOensoT pag TpeboBaHuii,
npeabABIAEMbIX K KOMOUMHMPOBaHHBIM Temnsio-

3NEKTPOLEHTPanNAM: NErKylo 1 BbICTpYlD yCTa-
HOBKY; BbICOKYIO 3GPEKTUBHOCTL NMpu BeIpaboT-
Ke 3MeKTPO3Heprn 1 Terna; bonee AnuTeNb-
Hble MHTEPBAaslbl TEXHUYECKOTO 06CTYHMBaHWA.
HoBble KoreHepaLMOHHbIe MOAYM MOMHOCTHI0
COOTBETCTBYIOT NMEPEUNCIIEHHBIM YCIOBUAM.
[penmylllectBa  ANA  CNELMAIM3UPOBaHHBIX
KOMMaHWIL: FOTOBbIE K MOAKMIOYEHMI0 KOMMAKT-
Hble 6710KK, NMPOLLIe/ILLIME 3aBOACKME UCTIbITaHWA;
HW3KKWe 3aTpaThbl Ha YCTaHOBKY brlarodaps reHe-
paTopy € BOAAHBIM OX/1arAEHWEM; COOTBETCTBME
BCceM TpeboBaHWAM K TEXHUYECKOMY MOQKIIioqe-
Huio (TAB) nocTaBLLvKa SHepriW; MPOTeCTMPOBa-
Ho cornacHo VDE AR-N 4105 co BcTpoeHHoM 3a-
Lmror oT NA; BCTpoeHHbIN uHTepdelic LAN gnA
YOANEHHOrO MOHUTOPWHIE; MMOKaA napameTpu-
3aLMA B COOTBETCTBUM C YCIIOBUAMM CUCTEMBI.

K COOEPHAHUIO



Vctounmk: Pro Aqua.

«bow TepMoTexHUKa»

HoBbi KoTén Buderus Logamax plus GB122i
nocTynun B Nnpodaxy B Poccun

HoBbIM ra3oBbIi  KOHOEHCALUMOHHBIA  KOTEN
Buderus Logamax plus GB122i, ctapt npogar
KOTOpPOro HeAaBHO aHOHCMPOBANa KOMMaHWA
«boLu TepMoTexHMKa», yre [OCTyneH AnA 3aKasa
Yyepe3 UHHKMHWPUHIOBbIE KoMMaHun «Buderus
LleHTpbl». Buderus Logamax plus GB122i mo-
cTaBnAeTcA B Poccuito B OAHOKOHTYPHOM W ABYX-
KOHTYPHOM MCMOSTHEHMAX MOLLHOCTBIO 25 KBT Ha
oTonneHue u 29 KBT Ha Hyxapl [BC, nmeeTt Kom-
MaKTHble pa3Mepbl M MOAXOAMT ONA YCTaHOBKM
B /obbIX noMelLlieHnax. Hoebin Logamax plus
GB122i ctan cnepyioLyM 3TarnoM BHeApeHWUA
[OCTYMHOrO 3HeproaddeKTMBHOrO 0b6opyaoBa-
HWA 4nA 6eITOBOrO NMpUMeHeHWA B Poccum. Ko-
TEN NPaKTUYEH, HAOEHKEH U SKOHOMUYEH.
Ce3oHHbIn Kl cuctembl gnA LEHTPanbHOMo
oToneHnA coctaenaeT 94 %, npu paboTe B KOH-
[eHcaunoHHoM persmme — o 109% no Bbic-
LLIe TeNnoTe CropaHuA.

Pro Aqua

B OBYXKOHTYPHOM WCMOJIHEHWM KOTEN OTN4Ya-
€TCA BbICOKOV MPOM3BOAUTENBHOCTHIO FopAYe-
0 BOJOCHabreHWs, obecneunsan Ao 14 1/MuH.
ropAYein Bodpl nMpu HarpeBe Ha 30°C. OgHo-
KOHTYpHasA Mofeslb MOLLIHOCTBI0 25 KBT MoxeT
oborpesaTb noMetiieHns fo 250 M2. Ce3oHHas
3HepreTuyecKan 3QGEKTUBHOCTL OTOMMEHNA CO-
craBnAeT 949%, Knacc 3HeproadpeKTUBHOCTH A+
Mo eBponericKol Knaccudmkaumm. Mogenb Tak-
YKe MMEET BO3MOMHOCTb MPUrOTOBEHWA BOAbI
B 6aKe KOCBEHHOMO Harpesa.

B Buderus Logamax plus GB122i npov3soan-
Teslb Peani3oBas MHHOBALMOHHbIE TEXHOMOM M,
KOTOpble [OEenaloT MCMosb30BaHWe KoTna Mmpo-
CTbIM, YAO06HBIM 1 KOMOPTHBIM.

Kakue Tpybbl 0na BHYTPEHHEN KaHanm3aumm
Bbl6bpaTb? [11acTUK Unu vyryH?

T3
% & ke

e

-———ﬂ“- 3 -
-
_‘-)

KoMmnanua «[po AKBa» npeacTaBnAeT Kade-
CTBEHHYIO Y HAOEMHYIO anbTepHaTUBY YyryHHOM

KaHanM3aumMm — 6ecluyMHble Tpybbl U GUTUH-
rn Pro Aqua Stilte Plus. Tpy6bl 1 GUTUHI 3TOM

JIMHEVKM 0611aat0T YHUKAbHBIMM CBOCTBaMM

1 He VIMeloT aHa/IoroB cpeau NMPOAYKLIMM oTeye-
CTBEHHbIX MPOU3BOAUTENEN.

Tpy6bbl Pro Aqua Stilte Plus 1MeloT TonLLmHY CTeH-
Kn 4,0-6,2 MM (B 3aBMCUMOCTM OT MAMETPA Mpy-
MeHAeMbIX Tpyb). YBennueHHaA TomLLMHa CTeH-
KW M MAIOTHOCTb MaTepuarna No3BoAloT CHU3UTb
aKYCTUHECKMI LLYM [0 MUHUMASTbHBIX 3HAYEHMI.

K COAEPHAHUIO

VicnbitanmA, npoBegérHble B VIHCcTUTyTe OpayH-

rodepa (ropog LLityTrapT, NepMaHua), nokasanu,

YTO YpPOBEHb LLIyMa B MOMELLIEHWM MY UCTOoSb-
30BaHKM cucTeMbl Pro Aqua Stilte Plus He npe-

BbiLlLaeT 17 gb(A). 3ToT e nokasaTesnb UMeloT
3apyberkHble aHanorn 6ecllyMHoOM KaHanmsaLmm.

B cpaBHeHWA € YyryHHOW KaHanu3aumein no-

NMMepHble cucTeMbl M3 Tpyb Pro Aqua Stilte
Plus nMetoT pAL HEOCTIOPUMBIX MPenMyLLIECTB:

NErkuin BeC, YTO MOMOraeT YNpoCTWUTb [0CTaB-
Ky W pasrpysKy; coefuHeHWe OenaeTca «Bpac-

pr6», 4TO 0bMIervaeT MOHTaXK W, KaKk creacTaue,

YMeHbLLIGeT CPOK C60pHVI BCeW CUCTeMbl; He noa-
BepreHbl KOpPO3nK 1 He MPOoBOAAT TOK, YTO MNOo-

BbILLAET HAOEMHOCTb CucTeMbl; 6narodaps
N1IafKoM BHYTPEHHEN MOBEPXHOCTU CHUMKAETCA
PUCK 3aCOpeHWA ceveHuns Tpybbl; TPy6bl CTOMKK

K UCTUPAHUIO N N3HOCY, YTO obecneumaet aon-

rylo 6e3aBapuitHyto SKCrTyaTaLmio.
CpoK rapaHTMM Ha MpodyKUMIO COCTaBAeT
10 net. Cpok akcnnyataumm — ot 50 neT.

HOBOCTH , , .

WOLF

Kotnbl WOLF CGB-2 -
BCE MOLLHOCTU
B 0OHOW NNMHEWNKe

[Tpon3BoanTENb OTOMUTENBHOTO W BEHTUNALM-
oHHoro obopynosaHua WOLF obbABmn o 3any-
CKe MOJENN ra30BbIX KOHAEHCALMOHHBIX KOT/I0B
CGB-2-75/100. Tenepb nuHeika CGB-2 crocob-
Ha obecneunTb niobble NoTPedHOCTU Nonb30Ba-
Tenel no MoLuHocT1 obopyaoBaHud, ot 14 go
100 KBrT. 3TOro AManasoHa XBaTUT A 060py-
[I0BaHMA MIOBLIX HUIBIX M PAbOUMX MOMELLIEHMI.
Kotén CGB-2-75/100 coxpaHun Bce mpeuMyLLie-
CTBa MpedLLeCTBEHHMKA, BKIIOYaA TUXYID pabo-
TY, 3KOHOMWYHOCTb, KOMMaKTHblE pa3Mepsbl, Ha-
OEHHOCTb M MPOCTOTY 06CyKMBaHUA. Bbixop
HOBWHKM 3aBepLUMI Mepexof BCero oTonuTeNb-
Horo obopynosaHuA WOLF Ha aBToMaTKy nog
ynpaeneHnem mogyna BM-2. Y Hoso Mogenu
pacLLUMpeHbl AvanasoH MoaynAumm ot 15 KBT
11 BO3MOKHOCT BCTPOEHHOW aBTOMATUKK, BCTPO-
€H 3MEeKTPOHHbIN JaTiuK OaBneHuA. KoTén Tak-
¥Ke MOMYHMN HOBbIM KraraH, 4To YNpocTuno ne-
PEBO/ Ha CHMMEHHBIV ras.

«3enéHan» 3HepreTUKa

«Cony6oi» Boaopoa
MPW3HaH OMacHbIM
BWOOM TOM/IMBA

Mcnonb3oBaHWe Tak Ha3bIBAaeEMOro «roslyborox»
BOJOPOAA MOMET 0KAa3aThCA He TaKUM «3eé-
HbIM», KaK Ka3anocb paHee. YrnepodHbit cneq
3TOr0 AKOBBI «YMCTOrO» WUCTOYHUKA SHEPrun
MOET 6bITb Ha 20 % 60onbLLE, HEM OT CHUraHUA
MPUPOAHOrO rasa uin yrna. AHanus, onybnm-
KOBaHHbI B *ypHane Energy Science and En-
gineering, mMokasasn, 4To «roflybol» Bo4opOsd
He TaK YKCT, KaK ero peknamupyiot. pu npo-
M3BOACTBe «roNyboro» BoAopoaa BblaenaeTca
60sbLLUOe KONMMYECTBO YIMIEKMUCIIONO rasa U Me-
TaHa. CorfiacHo HOBOMY aHanmsy, «rofyboi» Bo-
[0pof UMeeT yrnepofHbit cnef Ha 20 % BolLLe,
YeM Mpy MPAMOM CHUraHNM NMPUPOAHOMO rasa.
OH TaKke BblaenaeT Ha 60 % 6obLLe BbI6POCOB,
YeM CHUraHue An3enbHOro TonmBea.

CanTtexHuka OTonnenne KoHauuvoHWMpoBaHWe



VCTO4HMK: «3KoTepM»

. » HOBOCTH

«3enéHan» aHepreTuka

[peacraBneH
KpyrnHeuLmm
B MUpe BeTpsAkK

Kurarckaa komnaHna MingYang Smart Energy
NpeacTaBuna KpymHenLLyio B MUpe BETPAHYIO
TypbuHy MySE 16.0-242. MoLLHOCTb OCHaLLIEH-
HOW MMBPUOHEIM MPYBOLAOM YCTAHOBKM COCTaB-
naet 16 MBT. HoBbil1 BeTpOreHepaTop paccumTaH
Ha paboTy B YCNOBUAX CUIbHBIX BETPOB U ABMA-
€TCA YCTONYMBLIM K TaldyHaM (knacc |[EC TC), 3a-
ABNAET KoMNaHWA. [nvHa nonacten coctaenAeT
pekopAaHele 118 M, a ArMaMeTp potopa (OKpyH-
HOCTW, OMMCLIBAEMOIA STOMACTAMM) paBeH 242 M.

MalumHa cnocobHa BblpabatbiBate 80 B4
3NEKTPO3Heprm B rog. 310 Ha 45% 6onblue,
YyeM npedblayllad odLuopHaA TypbuHa Ming
Yang — MySE 11.0-203 moLuHocTeio 11 MBr.

Mo cpaBHEHMIO C MPOVM3BOACTBOM 371EKTPOIHEP-
UM Ha OCcHoBe YA, oaHa MySE 16.0-242 no3so-
JIAT CHX3UTL Bulbpockl CO7 Ha boree YeM 1,6 MiH
TOHH B TEYEeHWEe CBOEr0 Pac4ETHOrO 25-neTHero
CPOKa CIy¥KObl, MoACHMTaNa KOMMaHWA.

B HoBOW Mogenu BCA CMOBaA 3MEKTPOHWMKA
1 TpaHChOpMaTop CpeHEro HaMNpAKEHNA bl
nepeMeLLieHbl B FOHOO0STY, YTO YNPOCTUIO Mpo-
KNafKy Kabernel 1 MoBbIcKO YOobcTBo 06Ciy-
HMBaHWA cucTembl. Bo3gyxoHemnpoHuLaeMan
KOHCTPYKLIMA 3aLLMLLLEET FOHO0Y OT KOPPO3WMU.
KoMnanmA nnaHvpyeT YCTaHOBWTbL MPOTOTUM
TypbuHbl B nepsoi nosouHe 2023 roga W Ha-
YaTb CepuiHoe MPOM3BOACTBO B MEPBOK MOSOo-
BuHe 2024 rona.

[o cerogHALLHEro AHA KPYMHENLLEN BETPAHOM
TypbuHoi ABNAnack Moaens V236 MoLLHOCTbI0
15 MBT ot Vestas.

&
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oro: Thor Nielsen

«Pycknumar»

Hoémmyn - nonHoLeHHoe pelleHne
O1A BCEro foMallHero Knnmara

YnpasneHve [OMALLHVM KIMMaTOM C MOMOLLbIO
CMapTdoHa CTaHOBUTCA MpuBbIYHBIM. Kak pac-
CKasan pykosoguTenb npoekta TMX «Pycknu-
MaT» Oner LLlanomMaHoB, B HacToALLee BpemA
B CreumanbHoM MmpunoxeHn Hommyn o6b-
eaVHeHbl yre 33 cepum Nprbopos — 3To bonee
130 apTVKyN0B KNMMATUYECKON TEXHUKK, KOTO-
PYI0 MPOU3BOAMT U MOCTABIIAET «PyCcKnMMaT».
KomaHpa pa3paboTumKoB XOMOMHIa BbIMyCTU-
na 06HOBNEHHOE MPUNOoMeHe Hommyn Bcero
rog Hasag. Uenb — obbeanHUTL yripaeneHue
[OMALLHUM KIMMaToM, Chenatb ero KomdopT-
HbIM, YOOBHBIM U CTaTb $narMaHoM MHHOBALMIA
Ha KIMMAaTUYECKOM phiHKe.

«3enéHan» aHepreTMKa

Y Hommyn ecTb BO3MOMHHOCTb pasrpaHUeHms
npaB — CTaTyC aAMUHMCTPaTopa Mo3BOSAET
ycTaHaBmmBatb 10 1 gononHWTenbHble Ha-
CTPOWKK, CTaTyC MOMb30BaTeNsA, KOTOpbIA Nnod-
XOOUT ONA OeTer 1 NOMWIbIX poauTenen, 4aéT
npasa LU Ha NPOCMOTP MHGOPMALIN.

Haimv B MarasuHe «yMHyio» TEXHWKY MOXHO Gy-
[OeT Mo crewpancHol MapKmpoBKe «PaboTaeT
¢ Hommyn». 310 BarKHbIM 3NeMeHT co3gaHnA
3KOCKCTEMBI BHYTPU [OMOXO3ANCTB, KOTOPbIV
MO3BOJIAET NIerKo Mofobpatsb, HampyMep, KoH-
OVILMOHEP WM KOHBEKTOP, MOAKMIOYEHHbIE
K MpuoxeHuio. MNocne 3Toro He HyrHO GyderT,
KaK paHbLLIe, MCKaTb Mo KBapTUpe MynsT A/1A U3-
MeHeHUA perrMa paboTbl TEXHUKU — cMapT-
OH Bcerma nog pyKow.

Yike B aBrycte 2021 roga nnaHupyeTcA UHTe-
rpaumA ¢ roI0CoBLIM MOMOLLIHMKOM Google.

BbicokoTeMnepaTypHbI TENI0BOM HacocC
ana nexkap6boHM3auumn NpoMbILLIIEHHOCTU

[pynna HOPBEMCKWUX OpraHW3aLMiA, BHIOYas
HEe3aBMCUMYIO MCCIeOBaTENbCKYI0 KOMMaHWIO
Sintef, npovsBognTena komnpeccopos ToCircle
1 HOpBEXCKUIN YHUBEPCUTET HayKWU 1 TEXHOO-
rn (NTNU), paspabotana BbicoKoTeMMepaTyp-
HbIM MPOMBILLIIEHHBI TEMMIOBOM HAcOC, KOTO-
pbl1 cnocobeH HarpeBaTb TemoHocUTENb 40
peropaHor Temnepatypsl 180 °C.

OBbI4HbIe TEMMOBLIE HACOCHI, LUMPOKO MPUMEHS-
emble /1A TeMIoCHabKeHWA 30aHNM, «BbIOAI0T»
HM3KMe Temnepatypbl (0o 55-60°C), ogHaKko
MHOMME MPOMBILLITIEHHbIE MPpOLLecch TPebyioT ro-
pasgo 6osee BbICOKMX TemnepaTyp. Mo faHHbIM
Sintef, nATaA YacTb eBponencKol NPOMbILLIEH-
HOCTM paboTaeT ¢ TeMriepatypamu B AyanasoHe
100-180 °C. HoBbli1 TEMN0BOM HAcOC «N0OX00UM
071 BCeX MUuNoB Npou3B00CMB C UMeloLUM-

CA OMX00AWUM mensioM U NompebHoCMbIo
8 MexHOI02U4eCKOM Nape», — COOBLLIMI Hyp-
Hany PV-magazine uccneposatens Sintef Marikn
Bantn (Michael Bantle), no6asws, 4to Hambonee
WNHTEPECHBIMWA CEKTOpaMW ABMAIOTCA MULLIEBaRA,
XMMUYecKanA 1 byMariHaA NPOMBILLIIEHHOCTM.
3TOT arperar, KOTOpbIM MCCienoBaTesbCKan
rpynna onucbiBaeT KaKk «cambll 2opAqut men-
/10800 HACOC B MUPE», MOMET MCMOo/b30BaTh-
CA B Pas/MuHbIX MPOMbILLMIEHHBIX MpoLeccax,
B KOTOPbIX MCMOMb3YETCA NMap, N MOMKET CHU3UTb
3HepronoTpebneHve npeanpuaTUA Ha 40-70 %,
MOCKOJTbKY 06eCneynBaeT peKynepaLmio H13Ko-
TeMrepaTypHOro OTXOAALLero Tenna.

K COOEPHAHUIO

®oro: ToCircle Industries AS

Mo mMatepuanam Renen.ru.
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COBbITUA

RAWI Forum 2021:
MexayHapoaHbii
dopyM no BeTpo-
3HepreTuKe
npurnaaer
Y4acTHUKOB

W NapTHepoB

OTKpbITa perncTpauma y4acT-
HMKOB MerayHapOOHOro

QOopyMa M0 BETPOIHEPIETUKE,
KOTOPLIM MPOMAET 1-2 OeKa-
6pa 2021 rona B Mockse npu

MHOOPMaLIMOHHOM MOAAEPHKe

rypHana COK. [ony4yntb
aKTyarnbHyI0 MHQOPMaLIMIO

06 y4aCTMM MOMHO Ha CTpa-
HrLe Qopyma rawi.ru/forum
Ha cawTe opraHmMsaLuy Mepo-
NprATKA — Poccuninckon
Accolmalinm BeTpomHayctpum

(PABW).
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[1aBHOE eXKerofHOe coObITHE OTpac cobe-
PET Ha OJJHOM IIOLA/IKE INIEPOB U IPAKTH-
KOB BETPOMHIYCTPUM [JIs peleHys GusHec-
3ajlay, ¢ KOTOPLIMM CTa/KMBAIOTCA IIPOM3-
BOJIUTE/N ¥ TIOTPEOUTEN SHEPTrOpeCypCcoB
BeTpoanekTprdeckux cranuit (B3C).

PentepHbiMy TOYKaMu paboTsl popyma
RAWTI Forum 2021 cTaHyT 06CyX/eHNA ero
K/TIOUEBBIX TEM.

KnioueBbie TeMbl popyMa

KroueBbiMy TeMamut HOpyMa ABILAIOTCA:

1 9KCIOPT ¥ ITyTY BBIXOJA Ha MUPOBOII PbI-
HOK BETPOIHEPTeTHKIL;

1 f0O6POBOIBHBIIL CIIPOC M BOIIPOCHI ITPOfA-
KU «3€/I€HOI» SHEPTUM 13 OJHOTO PEerMoHa
B JIpyTOl;

I PO3HVYHBIII PHIHOK V1 MIKPOTeHepaIis;
2 R&D u TexHomormyu NpOEKTMPOBAHMUSA
u crpoutenbcTBa BOC;

1 yCTOif4MBOe pa3BUTHeE, YMEHbILIEHNE yT-
JIEPOMIHOTO CTIeia VI «3€TIEHDII» BOLOPOL.

IIpemIoXNUTh CBOI0O TEMY BBICTYIUICHUA
BBI MOXKETe, C/le/laB 3aIIpoc Mo e-mail:

kovalenko@rawi.ru.

Kpome ToOro, B IjeHTpe BHMMAHUA OKa-
JKYTCSl YCHEIIHbIE KeiiChl INIepOB OTpacin
U HOBBIX MTPOKOB Ha PbIHKE MMPOBOII Be-
TPOSHEPreTUKIL.

AynuTopus ¢popyma

Dopym OyneT MHTepeceH Ais:

1 TIPOEKTHBIX, CTPOUTENBHBIX, TPAHCIIOPT-
HBIX KOMIIaHUI1, 3aHTEPECOBAHHBIX B BBI-
XOJie Ha PHIHOK BETPOIHEPreTUKI;

- KOMITaHUJ, 3aHMMAIOMIMXCA KPaHOBOM
JIOTMICTUKOIT, OOCTTy)XKMBaHMEM ¥ CEPBICOM
BeTPOS/IEKTPOCTAHIINIL;

1 HOCTAaBIIVYKOB 000PYOBAHMSA /IS BETPO-
9HEPreTNYeCcKX YyCTaHOBOK (BIY);

1 TIpOM3BOJMTEIIEN BeTPOreHePaTOPOB;

2 He(TerasoBbIX 9HEPreTMYECKMX KOMIIa-
HIIA, TOTOBBIX Pa3BMBATh BETPOSHEPTETUKY
KaK OTZlefTbHOe HaIlpaB/IeHIE;

1 XMMMWYECKUX VM METATyprudecKnx KOM-
TIaHMIA, 3aMHTEPECOBAHHBIX B CHIDKEHNH YT-
JIEPOJTHOTO CTIefia VX IIPeAIPYATIIL;

- xommanmii Rel00, samHTepecOBaHHBIX
B [IEPEXOJie Ha «INMCTYI0» SHEPTHIO.

DopyM cOo3[aCT ONTUMATBHYIO aTMOChepy
Wi OOCY)XIEHUsI BOIIPOCOB COTPYAHIYE-
cTBAa. Becty 3akpbiTble IeperoBOpSI, IIOK-
IJVICBIBATh COITIALIIEHVS U OOLIATBCS B KOM-
¢opTHOIT 06CTaHOBKE YYaCTHUKM (opyMa
CMOTYT B IIeperoBOpHbIX KoMHarax. Konrak-
TBI BCEX YYAaCTHMKOB, POrpaMMa U pacIy-
caHue BCTped GyAyT JOCTYIHBI B MOOWIIb-
HOM IIPUIOXKEHNI.

K COAEPHAHUIO
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RAWI 2020
FORUM

COBbITUA

VHbOopMaIIOHHYIO TIOMfIEPXKKY B OpraHu-
3aiuy MeXIyHapOoIHOTo BeTpO3HepreTy-
yeckoro popyma, KOTOPBIil eKEeTOHO IPo-
Bogut Poccmiickas Accoumaius BeTpomH-
IYCTPUY, TPAJULIOHHO OKa3bIBAIOT 4JIEHBI
u mapTHépsl PABVI, cpemyu KOTOpBIX 0O1Iie-
CTBEHHDbIE U [Ie/IOBbIE aCCOLMALINY, A TAKXKe
CpefiCTBa MacCOBOI MHPOPMALIUIL.

PABV 3amHTepecoBaHa B pacIIMpeHUN
UMHGOPMALVIOHHON TONNEPXKKM M IIPUITIA-
II1aeT HOBBIX MAPTHEPOB K y4yacTnio B Popy-
Me RAWI Forum 2021.

ITo Bompocam okasaHusi MHPOPMALOH-
HOII TIOfiiepXXKN obOpararitech k PR-mene-
moxepy PABUI:

Amnna JlaniteBa, Ten. +7 (921) 365-30-27,

e-mail: press@rawi.ru.

ITo Bompocam y4actusi B opyme obpa-
IjaliTech K MEHeIKepy IIPOeKTa:

Anna MacoBa, Ten. +7 (963) 992-49-89,

e-mail: amaslova@rawi.ru.

K COAEPH{AHUIO
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CAHTEXHMKA
W BOOOCHABEHUE

MaccoBsbii nepexop
K MCNONb30BaHUI0
3N1eKTPOHHBIX
LMPKYNALMOHHDIX
HacocoB B PO
onpaBfaH

1 Hen3sbexeH

OQHMM U3 BarKHeMLLIVIX
3M1EMEHTOB CUCTEMbI OTOMJe-
HA 0600 34aHWA ABNA-
eTCA LUMPKYNALMOHHBIN HAcOC,
obecneymBaloLLMM Henpe-
PbIBHOE [BWHEHMe Tenno-
HOCUTENA Yepe3 oTonuTeNb-
Hble Mpubopbl. B 6onbLUMHCTBE
CIy4aeB LIMPKYNALMOHHBIE
Hacochl paboTatoT Kpyrnocy-
TOYHO B TeYeHme BCero oTonu-
TenbHOro Nepmoaa...

AsTopsi: 1.B. CIEPAHCKII,
C.MN. CNEPAHCKIMIA

8/2021

B OBITOBBIX KOT/IAX OfVH LIMPKY/IAL[VIOHHBII
HAcoC 3a4acTyio paboraer u Ayt obecrede-
HUA LUPKYIALMM TEIUIOHOCUTENA dYepes3
TEITIOOOMEHHUK CHCTEMBI TOPSYEro BOJO-
caabxenust. [Ipy TakoM pexxume pabOThI
LVPKY/ISLMIOHHBIE HACOCHI OKA3BIBAIOTCS CY-
IIeCTBEHHbIM ITIOTPeONTENIEM 3IeKTpOIHep-
TMM B MacuItabax 3faHuA, a Ao 9aCTHBIX
IOMOB — 3a4acCTyI0 KPYIIHENIINM, B CPaB-
HEHMI CO BCEMM OCT/IbHBIMIU OBITOBBIMI
97eKTpOoIpubopamn.

OO6bIYHO — IMPKY/IALMOHHBIE — HACOCHI,
BXOJSALIME B COCTAB MH/VBUAYAIbHBIX Tell-
JIOBBIX IIYHKTOB, PAcCIIOJIATAIOTCS BHYTPU
06Cy>KMBaeMbIX 3aHML. B aTtom ciydae

K HacocaM INPUMEHSIOTC JKECTKe Tpebo-
BaHNA II0 YPOBHIO 3ByKa. J[1d BbINOIHe-
HUSI 9TUX TPeOOBaHMII B CHCTEMaX OTOIIe-
HIsI 3[JaHNI B TIOJAB/IAIOIIEM OOJIBIINHCTBE
C/Ty4aeB IIPYMEHAIOTCA LMPKY/IALVMOHHBIE
HAaCOCBI C MOKPbIM poTopoMm. Ha Texymmmmit
MOMEHT Haubojee BOCTPeOOBAHHBIM SIBIISI-
I0TCSl CTaHJAPTHblE LMPKYIALMOHHbIE Ha-
COCBI C JIByMA-TpeMsA CKOPOCTsAMU Bpallie-
HuA poropa. Hacocel faHHOrO Kmacca mme-
foT Huskmit KIIJI, He mpeBbIIIAOINIL, KaK
npaBuno, 40-50%. Bonee nporpeccuBHBIM
SABJIAETCS TpMMEHEHNMe TaK Ha3blBaeMbIX
«9JIEKTPOHHBIX HACOCOB C MOKPBIM POTO-
pom», nmeromux 6onee Boicoknit KIIJT (zo
75%) ¥ BCTPOEHHYIO CUCTEMY CHIDKEHUS
OTpe6/Is1EMOIT MOLITHOCTY TPV M3MEHEHNI
OTOIIMTE/IbHOM HAarPySKML.

OpHako IO IIpUYMHE BBICOKON CTOMMO-
CTY 37IeKTPOHHbBIX HACOCOB JIO/IA X Ha PbIH-
ke B Poccnmiickoit denepannm cocTaBisAeT,

II0 OLleHKaM aBTOpa, Bcero okono 3 %. He-
CMOTPsI Ha TO, YTO JAAKe IIPU OTHOCKUTEIBHO
HEBBICOKMX Tapuax Ha 39JEeKTPOSHEPIUIO
B Poccnu aneKTpoHHbBIE HACOCHI OKYIIAIOT-
CsI TIO Pa3HBIM OLIEHKaM B CPOK OT IIATH [0
CeMU JIeT, M3HAYa/IbHAsI Pa3HUI[A B CTOMMO-
CTU IIPEIATCTBYeT MaCCOBOMY IIePEXOLy CO
CTaHJAPTHBIX HA 97eKTPOHHBIE HACOCHI.
IIpy OTHOCKTENTBHO HEBBICOKOV HOMIM-
HA/IbHOJ MOIIHOCTY LVPKY/LIIVMOHHBIX Ha-
cocoB (45-2500 Bt) kxommyecTBO 9KCIUTya-
TUPYEeMbIX arperaTtoB B MacIITabax CTpaHbI
orpomHo. Ilo oOIjeHKam aBTOpa, €XETOfHO
B Poccun peamnsyeTcst OKOIO 2 M/IH HACOCOB
IMaHHOTO TuMa. VICXOMIsl U3 COCTABIAIOIIETO

[IeCSThb JIeT HOPMATVBHOIO CPOKA CIyXKOBI
HACcOCOB, MOXKHO CJe/aThb BBIBOZL O TOM,
4TO OblIlee KOMMYECTBO SKCIUTYaTUPYEMBIX
B Poccmitckoit Pefepanuy HaCOCOB JAHHOTO
Tumna npepbimaer 20 miH wTykK. Ecin mpu-
HSTb CPEIHIOK0 IOTPEO/ISIEMYIO OfHVIM HACO-
COM MOLIHOCTD paBHOIt 150 BT, TO cymmap-
HasA MOIUIHOCTb HACOCOB CUCTEM OTOILIEHIL
cocrasut 3 I'BT. 310 comocraBuMo ¢ ob1weit
reHepUpYIolLeil MOIIHOCTDIO, HAIpyMep,
YepHobbu1bckoit ADC, KOTOpast Ha MOMEHT
aBapuu cocrasnsna 4 I'Br.

TakuM 06pasoM, Iepexof Ha INEKTPOH-
Hble HACOCBHl IO3BOMNT CYILIECTBEHHO IIO-
BBICUTDH 9HeproaeKTMBHOCTb B COOTBET-
CTBYIOILEll OTpac/Iy HApOJHOTO XO3AICTBa.
C aT0it Lenp0 6bUT paspaboTaH U yTBeEp-
>kméH Texuudecknii pernaMeHT EBpasuiicko-

'O SKOHOMMYECKOTO co3a «O Tpe6GoBaHUAX
K 9HepreTn4eckoit 9hheKTMBHOCTI 9HEPro-
HOTPeOIAIONINX YCTPOICTB» [1].

K COAEPHAHUIO
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JlaHHBII ~ pernaMeHT pacHpOCTpaHAeTCA
B OCHOBHOM Ha TaKoe OBITOBOE 3IEKTPO-
06opynoBaHue, KaK XOMOVIBHUKY, Terle-
BM30DbI, CTMpaAbHblEe M IIOCYJOMOEYHbIE
MallVHBbI, JAMIIbI, BEHTUIATOPHI U T.I. Ilof
JelicTBME perlaMeHTa TakXKe IOAIaflaloT
LUPKY/IAIMOHHBIE HACOCHI C MOKPBIM POTO-
POM (B TOM 4¥IC/Ie BCTPOEHHBIE B HACTEHHbIE
KOT/IBI U TIpoYee 0OOpyfoBaHMe) /IS OTOM-
JIEHVA Y OX/IAXKJeHA ¢ HOMMHA/IbHOM TU/J-
PpaBIM9IecKoi MOIIHOCTBIO OT 1 mo 2500 Br,
TO €CTb HOJABJISIOLIee OONBIIMHCTBO HACO-
COB JjaHHOro Tuma. IIpyMeHeHme Hacocos
nna cucteM I'BC, mmerommx MapKUpPOBKY
«/laHHBINI IMPKYIAVOHHBIN HACOC MTPENHA-
3HA4YeH TO/IbKO /I MMTHhEBOI BOJbI», BbIIIIE-
03HaYEeHHDIM PEI/TAMEHTOM He HOPMUPYETCA.

PerylaMeHT BCTYTAeT B CUITy € 1 ceHTAOps
2022 ropa u 6ygeT 06s13aTe/IbHBIM K BBIIION-
HeHMIo Bcemu wieHamyt EADC, uto yxe ceii-
Yyac IOfpa3yMeBaeT MCIOIb30BaHMe IO0/IO0-
JKEHUI1 perlaMeHTa Ipy IIPOeKTMPOBaHUU
HOBBIX CVICTEM.

ABTOpOM 6bI/Ia IIPOBE/ieHa OlleHKa COOT-
BETCTBISA PeINIAMEHTY CTaHIAPTHBIX 1 S7eK-
TPOHHBIX LUPKY/IALIVMOHHBIX HACOCOB W3-
BECTHOTO €BPOIENCKOrO IPOM3BOAUTENA.
Kpurepnem sHeproaddekTMBHOCTY Iyp-
KY/IALVIOHHBIX HACOCOB SABJIAETCA MHIEKC
sHepreTudeckor addextusroctn Energy
Efficiency Index (EEI). CormacHo BBOpu-
MbIM 1 ceHTA6psA 2022 ropa TpeOGOBaHUAM,
pemmunHa EEI He momkHa npesbimath 0,27.
B Tab1. 1 s npuMepa IpUBOJSATCA Pe3yiib-
TaThl pacyéra EEI 1BYX Hacocos no meromm-
Ke, U3JI0KEeHHOI B perJlaMeHTe.

TakuM 06pas3oM, pacCIMTaHHbIE 3Haye-
Hus EEI mo3BomAmOT chenaTh BBIBOM, YTO

¢ Pesynbratbl pacuéTa EEl gna Hacocos pasHbix TMnoB

Mopaenb Hacoca

CranpapTHBbI Hacoc ¢ TPEXCTYNeHYaTbIM
perynupoBaHueM 4ucna o6oporoB

3NeKTPOHHBII HACOC C UHTErPUPOBaHHBIM
npeobpa3soBareneM YacToTbl

K COAEPH{AHUIO

BBEIEHHBIM perlaMeHTOM OYAyT 3arpelie-
HBI K MCTIONIb30BaHMIO HACOCHI, HE OCHAIIIEH-
Hbl€ 37IEKTPOHHBIM PETYIMPOBaHMEM U, KaK
CTIeICTBIE, He CIIOCOOHBIE BBIIATH YHOBIIE-
TBOpUTENbHble 3HadeHusa EEL. Meronuka
pacuéra MHAeKca IpefronaraeT ompeyerne-
HIle CPeHErOf0BOrO MOTpeb/IeH s MOLHO-
CTU C YYETOM pasIMYHONM 3arpysKM Hacoca
mo cesoHaM. IIpu aTom pacyé€r mnsa cran-
IDApTHBIX HACOCOB IIPOM3BOAUTCA IO MaK-
CUMAJIbHOI HAallOPHON U, COOTBETCTBEHHO,
MOILIHOCTHOI XapakTepuctukam. Ilomyden-
HbIE TaKVM 00Pa3oM MH/EKCHI IIPEBbIIIAI0T
TOITyCTUMOeE 3Ha4eHue IPUOIM3UTENIBHO Ha
80%, COOTBETCTBEHHO, CTAHAAPTHBIN LUp-
KY/IALMOHHBII Hacoc, MakcuManbHblit KITJT
KOTOPOro cocTaBjAeT npuMepHo 50 %, mia
COOTBETCTBMS PEIIAMEHTY HO/DKEH MMETb
KIIJI mpumepHo B 1,8 pa3 60/mbIinit, 4eM OH
MMeeT Ha JAHHBII MOMEHT, U €ro BeIndu-
Ha 6yget npubmokarbest K 90 %, 4To Hemo-
CTVDKVIMO JIJI1 JAHHOTO YPOBHA pasBUTUA
TEXHOJIOTMI [OKas3aTeseM. Takum o6pas3om,
HACOChI JJAHHOrO Tuma (CO CTYMEeHYaTbIM
perynupoBaHueM 4icia 060poToB) B IPUH-
IjIie He MOTYT COOTBETCTBOBATb TpeboBa-
HJAM JJAaHHOTO perlaMeHTa, a 3Ha4nT OyayT
IIOCTENIEHHO 3aIlpellleHbl K IPOM3BOJICTBY
u nocraBke Ha Teppuropyn EASC yxe Ha-
unnast ¢ 2022 roga. Xorenochk 6bl emé pas
OTMETUTD, YTO [0/ CTAHAAPTHBIX HACOCOB
COCTaB/IsIeT OKO/IO 97 % OT 0O6Iero phIHKa
LMPKY/ALIMOHHBIX HACOCOB C MOKPBHIM pO-
TOPOM J/I1 CUCTEM OTOIIIEHML.

CoOTBETCTBOBATh PEITIAMEHTY CMOTYT
TOZIBKO HACOCHI, OCHAIlEHHbIe Ipeobpaso-
BaTeJIeM JacCTOThI M PeKMMOM TOfiep>KaHNs
IIepEeMEHHOTO Iepernasia AaBaeHus Ap-v,
KOTOPBIIl 3a/I0)K€H B METONMKY PpacuéTa
MHJEKca dHepreTndeckoi sddexTnBHOCTI
9/IeKTPOHHBIX HACOCOB.

Tabn. 1
Pesynbratel  MaKkcumanbHoe
pacuéra EEl  ponyctumoe 3Hauenue EEI
0,490 0,27
0,152 0,27

CAHTEXHWUKA U BOOOCHABEHME , ., .

Paccunrannble 3HadeHMA MHOEKCOB [JIA
CTaH/IJaApTHOTO 1 37IEKTPOHHOI'O HACOCOB II0-
Ka3bIBaIOT, YTO IOTEHIMA/I SKOHOMMIN 37IEK-
TPOSHEPTMM IIPY peau3aliy PerlaMeHTa
MoxeT gocturatb 70 %. Ilogo6Hsie TpeboBa-
HIIA BBeJIeHbI B cTpaHax EBpornerickoro coro-
3a y>Ke HECKOJIbKO JIET Ha3aJl ¥ TIOTHOCTBI0
VICK/TIOUM/IM MICIIO/Ib30BaHNMe CTaH/IapTHDBIX
LMPKY/IALMOHHBIX HACOCOB.

ToBbiutenne sHeproadGHeKTUBHOCTI Ha-
COCHOTO 000PYAOBAHIIS IIPY ITOM COIIPSDKe-
HO C YBe/IMYEHMEM 3aTpaT Ha ero npuobpe-
TeHUe INIPU CTPOMUTENbCTBE M PEKOHCTPYK-
1y cucteM ororteHnA. OgHaKoO MaccoBoe
IIPOM3BOACTBO /IeKTPOHHBIX KOMIIOHEHTOB
IPUBOINT K UX YIeLIeB/IEHNIO, I CeTOfH:
CaMBIii IIPOCTOI SIEKTPOHHBIN LUPKYIIALIN-
OHHBII HACOC JOPOXKE CBOETO CTaHJAPTHOTO
«aHasora» Bcero Ha 8-20 %.

Haubonee coBpeMeHHbIM U Npo-
rPecCUBHbIM ABNAETCA NMpPUMEHe-
HUE 3/IeKTPOHHbIX HAaCOCOB C MOK-
pbiM poTopoM, uMelolwmx 6Gonee
Bbicokuit KMJ (a0 75%) m BcTpo-
€HHYI0 CHUCTEMY CHUMKEHWA Mno-
TpebnAaemMoil MoOLHOCTM npu U3-
MeHeHUM OTONUTENbHOW Harpy3Ku

Vtak, BBemeHme TeXHMUECKOro pera-
MmeHTa EADC «O Tpe60oBaHIAX K 9HEpreTH-
4ecKoit 3P PEKTUBHOCTI IHEPTONOTPEOISIO-
LIUX YCTPOVICTB» MO3BO/INT B IEPCIEKTUBE
CYIeCTBEHHO COKpAaTUTb 3HEpromnorpebie-
HMe LMPKY/IALVOHHBIMY HACOCAMHU C MOK-
PbIM POTOPOM IPM HE3HAYUTETBHOM YHEOPO-
JKaHUI CTPOUTEIBCTBA CUCTEM OTOIUICHVIS
B 1IeJIOM, KOTOPO€ OyfieT OKyIaThCsl 38 CIET
CHIDKEHNS PACXOfIOB Ha 3JIEKTPOSHEPTHIO
B IIPOLieCCe SKCIUTyaTaL M.

IMonoxuTtensHelit 9 ekt oT peannsa-
LU per/laMeHTa IOYYBCTBYIOT BCe 3auH-
TepecoBaHHbIE CTOPOHBL locymapcTBo Io-
JIy49UT CYIIeCTBEHHBIN POCT 3Heproaddex-
TUBHOCTI B MacCIITabax CTPAHbI, CHIDKEHIE
BBIOPOCOB NAPHUKOBBIX ra3oB. KoHewHble
HOTPeOUTENN TIONTyYaT SKOHOMMYHBIE CU-
CTeMBbI LMPKY/IALNY, B KOTOPBIX OTCYTCTBY-
eT BEPOATHOCTb BO3HVMKHOBEHMS ILIYMOB
U OITYMU3VPOBAHA [TOfja4a TETTIOHOCUTEISI.
ITpoeKkTHBIM OpraHmsalysiMm OyzeT Mpole
n30exarb OMMOOK MpyU MOfOOpe HACOCOB,
TPYJ MOHT2KHMKOB II0 HajIafjKaM CHCTEM
OTOIUIeHNsI OyfieT 3HAUNTEIBHO OO/IerdéH.

KoMIauny-niponsBofuTenn HacocoB Io-
JTy4aT MOLIHbI VMITY/IbC J/IS1 la/IbHETIIIEero
COBEPILIEHCTBOBAHISA 3/IEKTPOHHBIX HACOCOB
U Pa3BUTIS IPOUSBOJCTBA.

1. TP EADC 048/2019. O Tpe6oBaHUAX K SHEPreTUYeCKOil

3{12!126KTI/IBHOCTI/I 3HepmnoTpe6nﬂ}0gmx yCTpOI;ICTB

(c m3m. Ha 29.01.2021). — M.: AO «Komekc», 2021.

CanTtexHuka OTtonnenne KoHavuvoHWpoBaHWe
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CAHTEXHMKA
W BOOOCHABEHUE

CrouHble Bogb!
YCTaHOBKM
Na-KaTuoHupoBa-
HuAa Bofbl. Cocras.
Cnocob ytunusaumm

Na-KaTVOHUTOBOE YMArYe-
HVe Bobl — MNor<anyw, camblin
PACrpPOCTPaHEHHbIN MpoLiecc
NOArOTOBKM BOLbI /1A Pa3niy-
HbIX MPOV3BOACTBEHHBIX Lies1ew
W NMUTLEBOr0 NOTPebeHmA.
CMbICT AaHHOro npoLecca

B TOM, YTO B BOZE Mpomcxo-
AT 3aMeLLieHVIe PACTBOPEH-
HbIX MHOIOBASIEHTHBLIX MOHOB
Ha MOHbI HaTpKA. B pe3ynbtare
BOLA YMAr4aeTcH, 1 13 BoAbl
YOANATCA TAMKESBIE MEeTasbl.

Astop: N.A. TIXOHOB, anpekTop
no passutuio 000 «CapdunbTpy (r. CapaTos)

12

8/2021

Y maHHOTO HpoLiecca MMEITCS [Ba CYLIeCT-
BEHHBIX HeOCTaTKa. [lepBoe — B yMAr4éH-
HOJ1 BOJie B Ka4eCTBE KaTMOHOB COIEPXKNUTCS
TOJbKO HATpuil. Il MPOM3BOICTBEHHbIX
11e71ei1 3TO MHOTHA ObIBAeT MONE3HO, HO B OC-
HOBHOM 3TO OTHOCAT K HeocTaTKaM. VI BTo-
poe — caMoe IJTaBHOe — B Iiporjecce pabo-
ThI YCTAHOBKM 00Opasyercsi 6O/IbIIoe KOMN-
4eCTBO BBICOKOMUHEPA/TM30BAHHBIX CTOY-
HBIX BOJ. VIX MmHepanusaumsa coCTaB/AeT
0k0710 20 /11, I03TOMY JiAHHbIE CTOKJ HeJlb-
351 cOpacplBaTh B KaHamm3anuio. [ copoca
B KaHAIM3ALMIO JOITYCKAETCsI BOJA C MUHe-
pamusanuert He 6omee 1,0-1,5 r/n. Bosuuka-
€T BOIIPOC, YTO JIE/IaTh ¢ TAKUMM CTOKAMIUL:
Ppas6aByATh WM OUMIATh (OCAXKAATH)?

Ha npepnpustusix, rie yCTaHOBKM yMsT-
YeHMsI BOJBI OTPEO/IAIOT COBCEM HEMHOTO
BozibI (B 001eM 6ajraHce BOJONOTpeb/IeH s
U BOJIOOTBEJIEHIIsT), CTOYHBIE BOJIbI YCTAHOB-
KU yMSr49eHNsl pasbaB/SIIOTCS eCTeCTBEH-
HBIM criocobom. To ects, ecmu cOHpoc Bofb
C YCTaHOBKM YMsATYEHMS B OOLIMIT KaHa-
JIM3ALMOHHDI  KOJUIEKTOP HPENIPUATHS
CoCTaB/IsieT, IPeRnonoxnM, 1% or o6umx
CTOKOB TIPERNPUATHS, I OCTa/IbHbIE CTOKM
cmaboMIHepaIM30BaHHbIE, BBICOKOMIHEpa-
JIM30BaHHbIe CTOKM YCTAHOBKY YMSATYEHVsI
He OYAyT 3HAYMTENBHO BIMATH Ha OOIIYIO
MJHEpaIU3AIMIO BCeX CTOYHbIX Bop. Takum

06pasoM, B JTaHHOM CITy4ae He TpeOyeTcs jo-
IIO/THATENbHASL OYMCTKA CTOUHBIX BOJ, yCTa-
HOBKM yMATYEHM, TaK KaK MPOUCXOIUT X
€CTeCTBEHHOe pasbaB/ieHNe OCTaIbHBIMU
CTOKaMI PEeJIPUATHA.

Ho uro enarp, KOra ocTasbHbIX CTOKOB
IPeSNIPUATIA He XBaTaeT J/I €CTeCTBEHHO-
ro pa30aB/eHNs CTOKOB YCTAHOBKM yMsATYe-
HISA VI OCTaJIbHBIE M3 HUX — CaMI IO cebe
y>Ke BbICOKOMMHEpaNM30BaHHbIE? B aTOM
crydae TpebyeTca pasbaBlieHNe CTOKOB MC-
XOJHOJ BOJIOV U/ yMeHbLIEHNE MUHEPATIN-
3aLMM UX ITYTEM OCaXKJEHNA U3 HUX COTIEN.

Pas6aBieHne CTOKOB YCTaHOBKM yMsAT4e-
HI, TI0 JIOTUKE, AB/IAETCA JOBOIbHO CTPaH-
HbIM crocobom yrummsauyy. Hampumep,
€C/IM MMUHEPAM3alMs VICXOHO BOJBI CO-
crasyster 0,35 1/71, a 06éM QuIBTpOLMKIA
ycTaHOBKM yMmaArdeHna — 100 M3, To mna
TIIOJTy4eHNs CTOYHOM BOJbI C MMUHEpansa-
el go 1 r/m morpebyercs B Ipolecce pe-
reHepalyy I0C/Ie KaK0ro GpuIbTPOLMKIIA
noTpe6uTs erné 70 M3 MCXOZHOI BOJBI C MU-
Hepamsauyeit 0,35 T/71, 4TOOBI MOMYYNUTDH
CMelIaHHbIe CTOKM C KOHLIEHTpaLert coneli
1,05 r/n. IlormyyaeTcs HeKas ITyIIOCTb, HEKOE
SKOHOMMYECKM COBEPLIEHHO HEJIOIYCTUMOE
ycnosue. JIna nonyyennsa 100 m3 ymaryén-
HOIT BOBI Tpebyercs sarparutb 170 M3 uc-
XOITHOV BOZBI.

K COAEPHAHUIO
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B Takux YCIOBUSX HPENUpPUATHS, eCTeCT-
BEHHO, [IPOCTO COPAChIBAIOT CTOKY YCTAHOB-
KV YMSITYeHVs] B KAHAIM3ALMIO 6€3 BCAKOro
pasbaByieHus.

Ho, xak 6bUIO CKa3aHO, eC/y ISl TIpef-
OpUATHUIL ¢ HEOONMBLINUM KOIMIECTBOM CTO-
KOB OT CHCTEMBI yMsrdeHus: B obuiem 6a-

JIAHCE 3TO BIIOJIHE JOMYCTMMO, TO TaM, Ife
yMATYeHNE MMEET CYLIECTBEHHYIO [ONII0
B 0611eM 6anaHce BOFOIOTpebIeHNs, He0O-
XOAVIMO IIPVUMEHATh TE€XHOJIOTUM YMeHblle-
HUA MMHEPa/IM3alyM CTOYHBIX BOJ, IyTEM
OCAXKTIEHUS COTIe.

st TOro, 4TOOBI OCHOBATEIBHO Paso-
6paTbcsi B TIPOIlECCE OCKMHEHMS COTeit
BBICOKOMIHEPAM30BaHHBIX CTOYHBIX BOJ,
YCTaHOBKM yMATYEHU:A, HEOOXOAMMO YETKO
[IPeNCTaB/IATh CeOe MX XMMUYECKIIT COCTaB
U TIOHVIMATb, 33 CYET 4ero OH POPMUPYETCSL.

Ha puc.1 npepcraBnena cxemMa ycTaHOB-
KU yMAT4eHUs ¢ 00O3HAUYeHHBIM XMMIUe-
CKMM COCTaBOM VCXOJIHOV BOJIbI, YMATYEH-

HOJl BOJIbI, pereHepalMOHHOTO pPacTBOpa
1 06pa3yIOLMXCA CTOYHBIX BOA. A TaroKe
YKa3aHO, KaKye CO/IV MOTYT ObITb BBIBEJEHBI
B OCaJIOK, a KaKye BO3BpallleHbl B LUK pe-
reHepanyy. PaKkTUYECKN HIpY UCIONb30Ba-
HUY JaHHOJ TEXHONOIMM OCXK/ICHMA B Ka-
4ecTBe CTOKOB 00Pa3yeTCsi TONbKO TBEP/bLIL
LITaM OIIPeIeNIEHHOI BIaYKHOCTIL.

B ucxomHoil BOfe B KayecTBe KarTyo-
HoB cofiep>xutca Ca, Mg, Na, a aHNOHOB —
HCO3, SO4, Cl. B pesynbrare mporecca
Na-karuonuposanus nonsl Ca u Mg 3ame-
maiTcs Ha MoHbl Na. B pesynbTaTe B ymAr-
YEHHOII BOZIEe COLEeP>KaTbCA TOIBKO KaTVIOHBI
Na, IIpy TOM, YTO aHUOHHBII COCTaB He Me-
Hsercs. Ilocne mcromeHns KaTMOHUTA IO
moHaM Na KaTHOHUT peTeHepUpyIoT, IPOIy-
CKas 4epes3 Hero pacTBOp MOBAPEHHOII COMM
(NaCl) c xoHuenTpanyeit 6-8 r/m1. B pesyp-
Tare IPOUCXOANT 3aMeHa MOoHOB Na, copiep-
JKAIIMXCA B PereHepaliOHHOM PacTBOpe, Ha
nonbl Ca u Mg, copieprKainyecs B KaTMOHMTE.

NaCl
Ca, Mg, Na Na
HCO3, CL, SO, HCO3, CL, SO,
RO
Ca, Mg, Na
cl
NazC03
NaOH NaCl, NaOH
CaC03, Mg(OH), HCl

T (ocapoK)

¢ Puc. 1. CxeMa ycTaHOBKM YMArYeHWUA ¢ 0603Ha4eHHbIM XMMUYECKUM COCTaBOM MCXOAHOW BOAbI,
YMAYEHHOI BOAbI, pereHepaLMoHHOro pacTBopa U 06pa3yioLMXCA CTO4HbIX BOJ,

K COOEPXAHUI0

CAHTEXHWUKA U BOOOCHABEHME , ., .

B nporiecce pereHepanum 06pasyoTcs CTO4-
Hble BOJBI, B KOTOPBIX B KadecTBe KATHO-
HOB copepxatca Ca, Mg u Na, a B KauecTBe
aHMOHOB — TonbKO xmopug (Cl).

IMomy4aeTcs, YTO B CTOYHOII BOJe yCTa-
HOBOK YMSATYEHVSI COAEPXKATbCA TPU COIL:
CaClp, MgCl, u NaCl.

XJI0puf, KalbIysl M MarHusi MOYKHO OCa-
IUTDb U3 CTOYHON BOJIbL, J00aB/IAA B Heé TexX-
HMYeCKyIo 1 Kayctdeckyto copy (NaxCOs,
NaOH). To ecTb, ec/it K JTaHHOI Bofe 106a-
BUTb KapOOHAT HATPYS M TUJPAT HATPYSL, TO
6yayT IpOTeKaThb CIeAyIolIne XUMUYecKue
peaxyn:

CaC12 + N32C03 =

= CaCOj; (ocamok) + 2NaCl,

MgCl, + 2NaOH =

= Mg(OH); (ocapox) + 2NaCl. )

B pesymbrare B Bufie 1rtama 6yayT o6-
Pa3OBBIBATBCS COMM KapOOHATa KaybLus
U TUjpaTa MarHus. Bsamen B o6paboTaHHOI
TaKuM 06pasoM CTOYHOIT Bofie OyzeT 06pa-
30BBIBATHCSI  9KBMBAJIEHTHOE KOJINTYECTBO
XJIOpU/ia HaTpUs.

1

Mony4aerca cBoero poga pere-
HepaLMOHHbIA LMKA, U3 KOTOpO-
ro BbIBOAATCA COJIM MECTKOCTU
M opaHoBpeMeHHO pobaBnaerca
JKBUBaNeHTHoe KonuyectBo Na.
Mpu 3TOM aHMOHHDBIN coCcTaB BOAbI
HUKaK He MeHAeTcA

TeopeTidecky IOTy4eHHOTO XIOPHiA Ha-
TpUsA B 06pabOTaHHOI CTOYHOIT Bofie OyaeT
XBaTaTh [/IS1 TOTO, YTOOBI TIPOBECTH OUepeN-
HYI0 pereHepalyuio YCTaHOBKY YMATYEHII
Bozbl. II09TOMY CTOYHYIO BORY HOCTIE Oca-
JKIEeHUsT U3 Heé Coseil >KECTKOCTU MOXXHO
UCIIONIb30BAaTh B KayeCTBE pereHepalyioH-
HOTO PacTBOpa LA KaTMOHUTA YCTAaHOBKU
ymsardenus. Ilomydaercss cBoero popa pe-
TeHEPALVIOHHDII IVKJI, I3 KOTOPOTO BBIBO-
IATCS COMY SKECTKOCTY VI OFHOBPEMEHHO JI0-
6aB/seTCA SKBMBAJIEHTHOE KOMMYECTBO Na.
ITpy 5TOM aHMOHHBIN COCTAaB BOMBI HMKAK
He MeHSEeTCH.

QaxTuyecky Mbl IIOTy4YaeM IPOLECG,
B KOTOPOM B KaueCcTBe COMM IJIs pereHe-
palLyM KaTMOHUTA MCIIONb3YeTcs He IOBa-
penHas comb NaCl, a kaycTuk (emkmit HaTp)
n coga — NaOH 1 Na;COs;.

TeXHNKO-9KOHOMIYECKIE PACYEThI TIOKa-
3BIBAIOT, YTO CTOMMOCTb KayCTMKA VM COJBI
IUIs1 OHOIL pereHeparyiyi MeHbIIIe, YeM CTOM-
MOCTb II0BEPEHHOI1 TabIeTMPOBAHHOI COMIN.
W 3T0 TpM TOM, YTO IMPOUCXOAUT YTU/IN3A-
A CTOYHBIX Bof. To ecTh CTOYHbBIE BOMBI
IPaKTUIeCKY OTCYTCTBYIOT, M IPY 9TOM
CTOMMOCTb COMN I pereHepaluyl YMeHb-
HIAETCH, TaK KaK MEHSAETCA €€ COCTAB.
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o o o CAHTEXHUKA U BOOOCHABHEHUE

I HaIIAQHOTO IIpeJCTaBACHV HaHHOI
TEXHOJIOTUY Y TVJIV3ALVI CTOYHBIX BOJ YCTa-
HOBKI YMATYEHNUA paccMOTpyM mipumep. Ho-
IIYCTHM, MMeeTC HeOOXOIIMOCTD B yMATYe-
HUM BOJIBI CTIEAYIOIIETO COCTaBa:

Ca — 2 Mr-akB/m;

Mg — 1 Mr-sKB/1;

Na — 1 mr-sxB/m;

HCO3 — 2 Mr-akB/m;

SO4 — 0,5 mr-akB/1;

Cl — 0,5 Mr-sxs/.

[TpousBoaNTENBHOCTD TIO YMATYEHHOI
BOJI€ JO/DKHA OBITh He MeHee 5 M3/,

Paccunraem Tpebyemblit fuametp (Guiib-
Tpa yMATYEHV.

[ — ——y

“}c

P————

JInsa aToro HeoOXOMVMO HaiiTu Tpebye-
MyI0 IIOafb (GUIPTPOBAHUSA, KOTOPYIO
ompepeAeM IIyTEM Jie/lleHNs 9acoBOI IIpo-
V3BOIUTENIBHOCTY Ha JIMHEHYIO CKOPOCTb
dunsrpoBanmsa: 5/25 = 0,2 M2, t7ie 25 — pe-
KOMEHJIyeMasi JIMHelHass CKOPOCTb (uib-
TPOBAHIIA /I IIEPBOI CTYTIEHN YMATYECHUS,
M/4. Terreps onpepiersieM guameTp GpubTpa:

D=(0,2/0,785)x0,5 = 0,5 m.

Ha ocnoBanum auameTpa, paBHoro 0,5 M,
BbIOMPaeM KOpIyc (puIbTpa TMIOpasMepoM
18-65. HoMmHa/mbHBI [yaMeTp JJaHHOTO
Kopnyca — 0,45 m.

PeanbHast mionianb GpuiIbTpOBaHus paB-
Ha 0,45% 0,45 % 0,785 = 0,16 M2. BoicoTa cimost
KaTnoHuTa B Kopmyce — 1,1 m. Ilomyqaercs,
YTO 06T 06BEM CMONBI B KOPITyce paBeH
0,16 x 1,1 = 176 11 cMOTIBI.

Ob6ujas obMeHHAass EMKOCTb KaTMOHUTA,
3aCBIIIAHHOTO B (GU/IBTP, paBHa:

176 x 1,2 = 211 r-3ks,

e 1,2 — yhenbHasa o6MeHHass éMKOCTbD 1 11
CMOJIBL, T-3KB/N. OUIBTPOLMKI YCTaHOBKM
ymsargenus pasen: 211/ (2 + 1) = 70 m3.

PaccunTaeM KOMMYeCTBO IIOBapeHHOI
CO/It HeOOXORMMOIT IS pereHepanny KaTu-
OHUTA HOCTTE 3aBepIeHNsT GUIBTPOLUKIA:

NaCl — 176 x 150 = 26 400 r v 26,4 KT,
rie 150 r/n1 — ypenbHBIN pacxof MOBapeH-
HOJI COMM I pereHepanyy OffHOTO IUTpa
KaTMOHUTA.
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Paccunraem KommuecTBO TpebyeMoro pere-
HepalOHHOTO PAacTBOPa C KOHIIeHTpalyueit
NaCl, paBHoit 7,4 % wm 80 /1, KOTOpOE CO-
cTaBuT: 26 400/ 80 = 330 1. To ecTb 114 TOTO,
4TOOBI OTPereHepupoBaTh KaTUOHNT, TPeOy-
ercsa 330 1 7,4 % pacTBOpa MOBAaPEHHOM COMMN.

Ilocne HenocpencTBEHHO pereHepanyu
TpeOyeTcsl OTMBITh KaTMOHUT OT PO YKTOB
perenepauun. 711 OTMBIBKM KaTMOHUTA JC-
TI071b3y€eTCsl MCXOJHAsA BOJJA — Ha OTMBIBKY
1 71 KaTMOHKTA TPeOyeTCsT OKOMO 7 JT UCXOf-
Holt Bofpl. [lomyyaercs, 4To [11 OTMBIBKY
176 n xaTnoHuta Tpedyercs 176 X7 = 1232
UCXOfHOM Boppl. VITOro Ha pereHepanyio
tpaturca 330 + 1232 =1562 1 WMCXORHON

ABNETWY &8 AHHA :
‘é\'iHHBEE'-"L;AHbHPﬂ

2
e =

L= — =%

BOJIbI, ITPU 3TO TPATUTCA 26,4 KT TIOBapeHHOI
comn. COOTBETCTBEHHO, CPEHAS MIHEpaTIN-
3aIMA TIO/TyYaeMbIX CTOYHBIX BOJ, COCTABUT
26 400/1562 = 16,7 1/

Munepanusanuei UCXOFHO BOLbI MOX-
HO IIpeHeOpeyYp KaK He3HAYNTENTBHOII 110 OT-
HOIIEHMIO K MIHEPAM3AIVM pereHeparu-
OHHOTO PacTBOPA ¥ BOJBI OTMbBIBKIL.

Bce cTouHBIe BOIBI HEOOXOMMMO COOPATh
B 6ak. 3areM B 6ak mobasnsercs (¢ HeOOIb-
LM TIPEBBIILIEHIIEM OT HEOOXOMMOrO 9K-
BUBAJICHTHOTO KOJIMYECTBA) TUAPAT HATPYS
u KapboHaT Harpys. Haumnaercs mporiecc
obpasoBaHMs IUTaMa KapOOHaTa KaybLius
u rupapara maraus. Iloce 3aBepreHus pe-
aKIIUU IIJITaM BBIBOJUTCS B HIDKHEN 4acTu
6aka, a 13 BepxHell 4acTu 3abupaeTcs pac-
TBOp C KOHIeHTpanuei okono 17 /1, HO
cofep>Kallinii B CBOEM COCTaBe TOJIBKO COMN
NaCl. B manHbIi1 pacTBop HeO0OX0IIMO J0-
6aBUTb CONMAHYIO KUCTIOTY JyIs CBs3BbIBA-
HUA TUApaTa HaTpuA B IOBAPEHHYIO COMb
1 yMeHblIIeHU:A IoKaszarena pH pacrtsopa.
3areM M3BeCTHBIMU CIIOCOOaMM (BBIIApKa
IV OOPATHBI OCMOC) HEOOXOIMMO CKOH-
LIeHTPUPOBATh JAHHBII PacTBOP 1O paboueit
KOHLeHTparmu 6-8 %. U1 yxe aToT pabounit
PacTBOp MOXXHO HAIIPAB/IATb Ha CIIENYIO-
LIYI0 pereHepanyio Karnonuta. Kak BupgHo,
CTOYHBIE BOJBI B TaKOM peXVMe pabOThI
YCTaHOBKM yMATr4eHMA OTCYyTCTBYIOT. IToBa-

peHHas Tab/eTMPOBaHHASA COMb UCIIONIb3YeT-
Cs1 TOTIbKO I TIPOBEJIEHNY NIepBOIl pereHe-
panuy KaTMOHMTA.

Hanee, nyiA pereHepanuy 1 OffHOBpeMeH-
HO yTU/IM3ALMM CTOYHDIX BOJ] MCTIONIb3YeTCs
TO/IbKO TeXHMYeCKass M KaycTudecKas Copa.
Ta yacTh OBapeHHOI com (IPYMEPHO II0-
JIOBMHA OT OOIero KOMMYeCTBa), KOTOpas
obecriednBaeT Ipolecc 1MOHOOOMeHa Na
U3 pereHepaloOHHOTO pabodyero pacTBopa
Ha Ca n Mg, Bcé BpeMs OCTAa€TCA B KOHTY-
pe u Hukyya He BoiBopuTcA. OHa ronasiaer
B pereHepalViOHHbINl KOHTYp NPy IepBOi
pereneparuu. Komyectso Na, 3ameriaemo-
IO Ha CMOJI€ HA MIOHBI KECTKOCTY, TIOCTYTIAET
B PeTeHePaIIOHHbIN KOHTYP C TEXHMYECKOI
U KayCTUYeCKOI COfIOil, IIpY 9TOM obecredn-
Basi IIPOLIECC IITAMOOOPA3OBaAHIs U3 COTelt
JKECTKOCTIL.

MoXXHO cKasaTb, YTO CyMMapHOe KONM-
4eCTBO TeXHUYECKOI U KayCTUYECKON COMIbI
6yzeT mpUMepHO B [jBa pa3a MeHbIIle, YeM
KO/IMYECTBO TAOIETUPOBAHHON COMM, Tpe-
OyroLericst U1 OIHOI U TOVL JKe pereHepa-
uyu. [losToMy nipy mpuMepHO OfIMHAKOBbBIX
CTOMMOCTH COZIBI U1 TabIeTUPOBAHHOI COMM
obuiye 3aTpaTbl Ha pereHepanyio OymyT
B /IBa pa3a HIDKE IIPY UCTIONTb30BAHNM COTIbI
B YCTIOBYAX OCAXKTEHNA COTEN KECTKOCTH.

ITpoBenéM mpuMepHBIN TEXHUKO-9KOHO-
MMUYECKUI PacyéT CTOMMOCTM SKCIUTyaTa-
LM YCTaHOBKM Na-KaTMOHMPOBAHNSA BOJbI
C CHCTeMOJ1 YyTUIM3AIMY CTOYHBIX BOJI, 00-
pasylolmxcsa Ipy IMpolecce pereHepalun
KaTMOHUTA.

JInsa Havama MCTIONMb3ysl [JaHHbBIE BBIIIE
IIPE/ICTAaB/IEHHOrO IIpYMepa IPOBefEM pac-
4€T TpeOyeMOro KOMMYeCcTBa TeXHUYEeCKOI
U KayCTM9IeCKOM COJbI JITISl OfHOV pereHepa-
LMY KaTMOHUTA U, COOTBETCTBEHHOTO, OJTHO-
IO OCaXK/IEHUA COJIEN KECTKOCTU.

PaccunTaeM KOMMYECTBO OOpasyloOMINX-
cq1 Ha KartuoHuTe KaruoHoB Ca u Mg sa
opuH ¢uisrpormki. [Jonst Kanpuust B 00-
mmeit xxéctkoctn — 2/ (2 + 1) = 0,67, orciona
211x0,67 = 141 r-3KB; 071 Mardus B o6111ei
sxéctkoctn — 1/(2+ 1) =0,33, mostomy
211x0,33 = 70 r-3KB. B cooTBeTCTBUM C ypaB-
HeHyeM peakiyn (1) Ans ocaxaerns 1 Moy
XJI0puAa Kamplus Tpebyercsa 1 MOmb Kap-
6onara Hatpya. Ilomydaem, 4TOo /ISt OCa-
KpeHnaA 141 r-skB xyopyujia KaablusA Tpe-
6yerca 141 r-3kB KapbOHaTa HaTpudA, WM
Ha 70,5 MOJIb X/10pufa KampLus Tpebyercs
70,5 monb KapboHara Harpus. Torga:

Na;CO3 — 70,5x 106 = 7473 1,
rzie 106 r/monb — MonApHas macca NayCOs.

s ocaxpenns 70 r-sKB XJIOpuzia Mar-
Hus Tpebyercst 70 I-9KB Imppara HaTpus,
VIV Ha 35 MOJIb XJTOpU/ia MarHust TpebyeTcst
70 MOZIb TMfIpaTa HaTpuUA:

NaOH — 70x40 =2800T,
rzie 40 r/Monmb — MornspHas Macca NaOH.

K COAEPHAHUIO



C yuéToM NpOM3BENeHUA PacTBOPUMOCTIU
He0OX0IMMO HOOABIIATD TEXHNYECKYIO I Kay-
CTUYECKYI0 CORY C HeOOMbUIMM M3OBITKOM.
OKOHYATeNIbHO IPUMEM, YTO JIfl IIOJTHOTO
OCaXJIEHUA COneil XECTKOCTU TpebyeTcs
crenyolee KOMMIeCTBO peareHTOB:

Na,CO3 — 7473 x 1,1 = 8220,

NaOH — 2800x1,1 =3080r.

Jna mepeBofia M3OBITOYHOTO THApaTa
B BOAy ¢ 0OpasoBaHMeM XIOpMfa HATpuUs
B CTOYHYIO BOHY IOC/e OCAXMEHMS HeoO-
XOIMMO JO3MpOBaTh COJIAHYIO KUC/IOTY.
Pacxop; COMAHOM KUCTIOTHI OyfieT paBeH U3-
OBITOYHOMY KOJIMYECTBY THUApaTa B CTOY-
HoI1 Bofie. [Ins jaHHOrO puMepa Ha 1 Momb
NayCOs 6ypet tpatutbces 0,5 monb HCl 1 Ha
1 monb NaOH 6ygner Tpatutnbea 1 mons HCL
Iomy4aem:

HCl — 7,05%x36,5 + 7x36,5=513 1.

Takum obpasom, o6MLIasi CTOMMOCTb pe-
areHTOB /71 OJfHOII pereHepaliy COCTABUT:

Na,CO3; — 8220%25 = 205,5 pyob.,
rae 25 py6/Kr — cpefHAA CTOMMOCTD 1 Kr
TEXHIYECKO ¥ KayCTUYeCKON COfIBI TP OII-
TOBBIX 3aKynKax. 100 py6/kr — cToMMocCTb
1 KT CONAHON KUCIOTHI.

NaOH — 2800x 25 = 70 py6.,

HCI — 0,5% 100 = 50 py®.

VITOro CTOMMOCTD pEareHTOB I/ OfIHO
perenepauuu: 205 + 70 + 50 = 325 py6.

Ecnmy npennonoxuTb, 9To B CYTKM IPO-
U3BOMUTCS [Be pereHepanym, To obugee Ko-
JIMYeCTBO pereHepalIuii B Tof; COCTaBUT 660.
Takum o6pasoM, TofoBbIe 3aTpaThl Ha pe-
areHThbl COCTABAT:

660x 325 = 214,5 ThIC. py6/TOR,.

PaccuntaeM rofoBylo CTOMMOCTb IIOBa-
PEHHOIT TablIeTMPOBAHHOI COMM B CIydae,
ec/mt Obl pereHeparyisi MpOBOAMIACH TabIe-
TUPOBAHHOM COJIBIO.

Ha opiHy perenepaiuio TpaTutcs 26,4 Kr
tabneTnpoBaHHoIt comu. [Ipu cpenHeit cron-
MocTy 1 Kr comu, paBHOit 25 pyb6., momydaem
26,4 %660 %25 = 435,6 TbIC. py6O/TOL.

B cmy4ae OuMCTKM CTOYHON BOABI IIpK
IIOMOIIM COffbI SKOHOMMA IO CPaBHEHUIO
C BapMAHTOM, Ifie MCIOJIb3yeTcs TabmeTn-
pOBaHHas COMb, COCTaB/AET 0N0BUHY. [Ipn
3TOM OTCYTCTBYIOT BbICOKOMMHEPAIN30BaH-
Hble CTOKM OT Ipoljecca pereHepanuy ycra-
HOBKV YMATYEHNA.

Emé omHmM Ba)XHBIM JOCTOMHCTBOM
TPYMEHEHNUA COAbl ABNIACTCA TO, YTO He3a-
BUCUMO OT TOTO, CKOJIbKO HATpUA COfiep-
JKUTCSL B MICXOIHOI BOfie, He OymeT Tpebo-
BaTbCs YMeHbIIEHNs (UIBTPOLMKIA I
KOMITEHCAI[M €TO BIMAHUA WIN YBelnde-
HIA Pacxof] cony Ha pereHeparnyio. [Toromy
YTO KOJIMYECTBO MOHOB >KECTKOCTI B II0O0M
crydae GyaeT BBIBOLUTCS U3 BONBI B OYEHD
6/113KOM COOTHOIIEHUN K CTeXMOMeTpIde-
ckomy. IIpn atoMm A obecredeHns MOHO-
obMeHa MOXXHO HOJepPXKUBATh CKOJIb YTOf-

K COOEPXAHUI0

HO MHOTO «MHEPTHOTO» X/IOPUCTOTO HATPHs
B PereHepaIioHHOM KOHType. 910 06cTos-

TEIbCTBO IIO3BOJIIET SKOHOMMTH  CylIle-
CTBEHHOE KOJIMYECTBO COMN B CITy4ae OINCT-
KU BOJbI C M3HAY/IbHBIM OOJIBIINM COfEp-
JKaHNEM HaTpus, KOTOpbIl 3HAYUTETHHO
yMeHbIIIaeT OOMEHHYI0 éMKOCTb KaTHOHNUTA
U TpebyeT GONbIIEro KOMmM4ecTBa COM /It
€ro pereHepanum.

Bepnémca K BOIpPOCY KOHLIEHTPMPOBa-
HUS OYMIIEHHBIX CTOYHBIX BOJ 10 70-80 r/71.
JlaHHasA MMHepanusanusA pacTBOpa IMO3BO-
JISIET OCYIIECTB/IATh PEreHepaluio KaTyo-
Hura. Ilocne ypmanenusa us CTOYHOI BOJbI
JMOHOB XECTKOCTM BOJfla MMeeT KOHIIeHTpa-
o okomo 16-20 r/n. HeobxomuMo CKOH-
LIEHTPUPOBATh COMM HATPUA B 3TON BOfE,
TO €CTb B 4,5-5,0 pas. IIpuHIMnmManbHo a1
3TUX Iie/iell MOXKHO JICIIONIb30BAaTh IBa METO-
Jla — BBITIApMBaHMe U 0OPATHBIIT OCMOC.

Ha nepBblil B3I71A], BbIIIAPMBaHNE BOJIbI
npepcrapsercss  Gonee
IIPeATIOYTUTENbHBIM JUIA [IAHHOI 3ajauy
IOMTYYeHNs] ~ KOHIIEHTPMPOBAHHOIO  pac-
TBOpa. HO Ha mpakTuKe COOTBETCTBYMIOLIEE
obopynoBaHue OymeT 3aHMMAaThb MHOTO Me-
cTa U TpeOOBATh IIOCTOSHHOI SKCIUTyaTaIluy
n obcmyxuaHuA. Takoke BblapHas ycTa-
HOBKa 0053aTe/IbHO ITOTPeOyeT TeIIOHOCU-
TeJlsA ¥ XOJIOfIOHOCUTEIS, YTO 3HAYUTETHHO
YCTIOXKHeT NIPUHIMINAIBHYIO CXeMY U, CO-
OTBETCTBEHHO, aBTOMATH3ALVIO IIpOLjecca.

Jst aToit uenm ropaspo a¢dexTnBHee,
0 KpaifHeil Mepe IUIsl HeOOJIbIINX YCTaHO-
BOK yMATYEHMs, VICIIONb30BaTh OOpPaTHBII
ocMmoc. B mporiecce 06paTHOOCMOTIYECKOTO
paspeneHns Bofbl 00pasyeTcsl HaChIIeHHBII
KOHILIEHTPAT 1 GUIBTPAT C HU3KOI MUHepa-
mm3anuert. Kak mpasnmo, Guibrpar ABndeT-
Cs1 OCHOBHBIM IIPOJIYKTOM YCTaHOBKM 06paT-
Horo ocMoca. Ho B JaHHOM cryyae MMeHHO
KOHIIEHTPAT SABJAETCA UCKOMBIM ITPOIYK-

3KOHOMUMYECKN

TOM, TaK KaK IIpn ‘{eTpréXKpaTHOM KOHIICH-

YTunusauma cTouHbIX Boj YcTa-
HOBKM YMArYeHMA MeToAoM oca-
WAGHUA COJIel MKECTKOCTU npM
MOMOLLM KayCTUYECKOM U TeXHU-
YecKoM copbl C nocneayiowen
KOPPEKTUPOBKOW COJIAHOM KMC-
NoTOM NpepcTaBAfAeTCA BbICOKO-
3¢ peKTUBHBIM NpoLLeccoM

CAHTEXHWUKA U BOOOCHABEHME , ., .

TPUPOBAHNMI VICXOHOI BOAIBI C MMHEpANIN-
sanmeit 20 /a1 on Oyger copepxarb 80 /1
coselt Harpus. V IMEHHO 9TOT KOHIIEHTpaT
UCIIONB3YeTCA KaK pereHepallMoHHbI pabo-
YMit paCTBOP KaTMOHNUTA YCTAHOBKY yMsATYe-
Hyst. [Tomygaemslit Ipu 9ToM QUIBTPAT MOJI-
HOCTBIO BO3BPAIIAeTCsl B OYNIIEHHYIO BOAY,
TaK KaK SBJIAETCS BBICOKOKaYeCTBEHHOI
OUUIIIEHHON BOOM.

KOHCTPYKTMBHO YCTaHOBKa 0OPaTHOrO
0CMOCa IPefCTaBIsIeT OOBIYHBI OCMOC ISt
OIIpeCHEeHYIsI MOPCKOJT BOZEL. VI3-3a TOTO0, 4TO
TpebyeTcs MOMyINTb KOHLIEHTPAT C MUHepa-
y3anyeit okono 80 I/71, AaBIeHue A Ipo-
1jecca 06paTHOOCMOTITIECKOTO Pas/eIeHNs
coctaBut oKomo 80-82 6ap, 4TO sIB/IsAETCH
IpeeIbHO MTOMYCTUMBIM JaBIeHNeM ML
meMmbpan Trma SW. 9T0 06CTOSTENBCTBO
HEeOOXOAIMO YYUTBIBATh IIPU IPOEKTHPO-
BaHMM HOOOHBIX YCTAHOBOK.

OCHOBHBIM HE[JOCTATKOM IIPYMEHEHMs
00paTHOTO OCMOCA YIS 9TUX Lienell sABIA-
ercsi Gorblioe IOTpeb/neHMe MeKTpude-
CKOJI 9Hepruu st obecredeHns Iporecca
06PaTHOOCMOTUYECKOTO Pasfe/ieHNsA BOJbL
Tem He MeHee, 060pyOBaHME KOMIIAKTHOE,
IIOJTHOCTBIO aBTOMATHM3MPOBAHHOE 11 HE Tpe-
6yeT IpyryX SHeproHOCUTeNIell, KpOMe S7IeK-
TPUYECKOI SHEPTUIL.

Cucrema yTuImsanuy CTOYHOI BOABI HA
OCHOBE 0OPaTHOr0 0CMOCa IOTTHOCTBIO ABTO-
MaTU3VPOBAHHAs 1 He TpebyeT MOCTOSHHO-
0 06CITY>KMBAIOILETO EePCOHATA.

BbiBoabi

1. YTwmsanus CTOYHBIX BOJ, YCTaHOBKU
Na-KaTMOHMTOBOTO YMATYEHNA BOJbI Ty TEM
pasbaBiieHMsA He MMeeT SKOHOMUYECKOTO
CMBIC/IA, TAK KaK KOIMYECTBO BOJBI, HOTPED-
JIsIeMO€ YCTaHOBKOJI, B HEKOTOPBIX CITydasx
Bo3pacTaet 10 100 %.

2. YTunmsauus CTOYHBIX BOJ, YCTaHOBKU
YMATYEHNSA METOHNOM OCAXKJEHWA COJeit
JKECTKOCTM IIpM HOMOIIM KayCTUYeCKOl
U TEXHUYECKOI COfIBI C TIOCTEAYyIomIeil Kop-
PEKTUPOBKOI1 COJLAHOMN KUCTIOTO IIPEeACTaB-
JIAeTCSA BBICOKOI((EKTMBHBIM IIPOLIECCOM,
B pesynbraTe KOTOPOrO 3HAYMTEIBHO 3KO-
HOMATCA PeareHTHI /A pereHepanuy ycTa-
HOBKY YMATYEHNA Y TIOTHOCTBIO OTCYTCTBY-
10T CTOYHBIe BOABL B pesymbrare mpouecca
06pasyeTcsi TOMBKO IIIAaM OIIPEeIEHHON
B/TQ>KHOCTHL.

3. IIpuMeHeHMe TEXHOMOTUU OOPATHOOCMO-
TUYECKOTO 00eCcCONMBaHMsI BOAbI C IE/bI0
MIOJTy4eHNS KOHIL[EHTpaTa HAChIIeHHOTO CO-
JIAMM HaTpUsl B Ka4eCTBe PereHepaljioOHHOTO
pabodero pacTBopa JjIsl yCTaHOBKM yMsATde-
HVSI TIPeICTaBIsAeTCs JOBOMBHO 3 deKTUB-
HOI TexHomoruen. JJaHHbIA Ipolecc Ipo-
CTOJI, IOMHOCTBIO aBTOMATV3UPOBAHHBII
U He TpeOyollell IIOCTOAHHOTO SKCILTyaTa-
IIVIOHHOTO IIepCOHAJIA.

CanTtexHuka OTtonnenne KoHavuvoHWpoBaHWe



Techno:
LBUKEHNE BBEpPX

C KarabiM rofioM BCe bosibLLe
CTPOUTENBHBIX 1 MOHTaHK-

HbIX KOMTMaHWM BlOMpatoT

[/1A CBOMX OOBEKTOB KOHBEK-
Topbl Techno. BarHbIMM
NperMyLLIECTBaMM NMPOOYKLIMM
AaHHOr0 bpeHaa CHATAIOTCA
BBICOKOE Ka4eCTBO 1 KOPOTKMM
CPOK €€ 13roTOBMNEHUA.

¥

2 BctpamBaeMbliit KoHBekTop Techno Vent
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06beKTbI M po3HULA
3a nocnegHuin rog KoHBeKTopbl Techno obecrie-
ynnu TennoM bonee 40 KpyrnHbIX 06LEKTOB, Cpeam
KOTOPbIX MUTble KOMMEKChI KNacCoB «KOMPOPT»
N «npeMmyM» B LieHTpe Mocksbl: Fresh 1 Lucky.
B nnaHax npoussBoamTens — yOBOUTb 3Ty LM-
$py K KoHLy 2021 roga. HecMoTpA Ha MHGNALmIO
1 0eduuMT MaTepuanos, 3aBof YyrKe 3a nepsoe
nonyrogue 2021 roga yBenu4ma pocT Mpov3Boa-
CTBa KOHBEKTOPOB Ha 37 %. 3anackl MaTepuarnos
MOMOraloT KOMMaHWM MaKCUMarnbHO COEPHMBATL
POCT LieH Ha MPOAYKLMIO, He CHWMaA Ka4ecTBo,
1 NPOM3BOAUTb MPOAYKLIMIO B KOPOTHME CPOKM.
3avyacTyio 13-3a 60MbLLIMX 3aKa30B M KPYMHbIX
06BEKTOB CTPaZaeT po3HuMLa. [103ToMy Mpwu NMUKo-
BbIX CE30HHbIX Harpy3Kax Heo6XoaMM BoMbLLION
pe3epB MpOV3BOAWUTENLHOCTU. YTOb6BI Obecre-
uKnTb HecnepeboliHoe NPOU3BOACTBO MPOAYKLIMK,
KaK 4nA PO3HUYHOM peanm3aLmm, Tak 1 NOCTaBoK
Ha 06BbEKTHI, BbINO MPUHATO PeLLieHe 0 pacLLmMpe-
HIW MPOV3BOACTBEHHOM NNOLLAAN NPEANPUATUA.
OceHbto 2021 roga 3aBof Techno nnaHUpyeT Bee-
CTW B 3KCM/Iyataumio JononHuTebHble 4000 M2
M0LLaAKn, YTo MO3BOMUT YBEIMHYWTL MPOM3BOA-
CTBEHHYIO MOLLIHOCTb 3aBoAa Ha 50 %, BbinycKatb
00 10 TbiC. KOHBEKTOPOB B MeCAL, U PacLLMpUTL
reorpaduio noctasok no Poccum 1 Epone.

KauecTtBo

PaclumpeHne NMpoW3BOACTBA HUCKOMBKO He OT-
pa3nTCA Ha KayecTBe MPOAYKLMK, KOTOpOe, KaK
1 paHee, bydeT oTBeYaTb BCEM YCTaHOBMEHHLIM
POCCUICKMM W MEHOYHAPOAHbIM CTaHAAPTaM.

HaobopoT, 3aKynneHo 1 yrke MOHTUpyeTcA
HoBOe 0bopyaoBaHWe: Na3epHbIi CTaHOK, SINCTO-
16, OOMONHUTENbHAA MOKPacoYHaA NMHKA, By-
[eT YCOBEPLLEHCTBOBaH KOHTPOSIb 3a Ka4eCTBOM
npogyKumn. Ha 3aBoe NocToAHHO NPoBOAATCA
rMapaBAnYecKme UCMbITaHWA, NOATBEPHAAIOLLMNE,
YTO BCe TernoobMeHHMKM Techno BblOepHHMBaIOT
naeneHve B 180 6ap ().

B umioHe 2021 roga KoHeeKTopbl Techno yrke
MPOLLNM NoBTOPHYIO cepTuduKaLmio MOCT 1 B ove-
pedHoM pa3 MoATBepaMM COOTBETCTBME BCEX
CBOWX MOLLIHOCTel, 0 Y4EéM CBUOETE/bCTBYIOT Mo-
NyYeHHble cepTUdUKaTLI.

3abota o napTHépax

Y Techno 6onee 400 napTHépoB Mo Bcer Poccun
1 B cTpaHax CHI™. Y KpynHbIx AUCTPUOLIOTOPOB
cocpefoToYeHbl bonblUMe CKMAACKMe 3anackl
MPOAYKLMW, Y ONNEPOB — 3amackl YyTb MeHbLLIe.
Ho v Te, n Opyrvie perynApHO BedyT MpWEM, OT-
rPY3KY W1 YYET OeCATKOB ThicAY ToBapoB Techno,
paboTaloT C PO3HULIEN, Ha MHTEPHET-NNOLLAAKAX.
[nA ynobctea yy4éta npoussoamTeNb BHeapAeT
cUCTeMY  LLITPUX-KOOMPOBaHWA MeHayHapoaHO-
ro CTaHfapTa, KOTOpYyio MiaHUpyeT 3aBepLUMTb
K KOHLLy rofia.

[JvBepcudukaums

npoussoacTea

Mpn paboTe C NPOEKTHBIMM peLLeHUAMKX 3a4a-
CTyl0 BO3HWKAET CMpOC Ha Apyrve Buabl Tenso-
BOr0 060pyA0BaHXA. Tak poaunack Uaes o 3any-
CKe Mpom3BoACTBa TemoBeHTUAATOpoB Techno
B 2020 roay. Jletom 2021 roga B OTBET Ha 3a-
MpOoChl pbiHKa KOMMaHWA MpedcTaBuia Mogenm
TEMOBEHTUNIATOPOB M3 HEepHKaBeloLLen CTanm
C 3alLMTHBIM MOKPbLITUEM TennoobMeHHWKa AnA
1CM0/b30BaHMA B YCIIOBUAX arpeccuBHoOM cpefpbl.

K koHuy 2021 rofa orKu1aaeTcA BeIXoq HOBOM
NNHeKM GpaHKomnos Techno.

A B Hadane byayulero roga niaHUpyeTcA
rpeseHTauUmMA eLé oaHOro H OBOro MpodyKTa
Techno — TennoBbIX 3aBEC KOMMEPYECKOTO Ha-
3HaveHuA. B HacTosALLee BpeMA BedyTcA paspa-
60TKM 1 UCTIbITaHWA 06Pa3LI0B.
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KoppeKTupoBKa
METOAMUKM UCNbITa-
HUW OTONUTENbHbIX
npubopos

Ha Ten0BOW NOTOK

B cTatbe NpmMBOAMTCA KPUTMKA
CYLLIECTBYIOLLIErO MeTOAa MCTbl-
TaHW OTOMUTENBHBLIX MPUOO-
POB Ha HOMVHAIbHbBIM Ternno-
BOW MOTOK. PaccMoTpeHb!
MPUYMHBI, 13-33 KOTOPBIX CyLLIe-
CTBylOLL@A MeToavKka no [ OCT P
53583 ABNAETCA yCTapeBLLeN

1 He obecnedmBalioLLIer JocTa-
TOYHOW TOYHOCTU U3MEPEHI.
[NpeOnoreHsbl OCHOBHbIE MPYIH-
LMMbl, HA OCHOBaHWW KOTO-

PbIX CNieyeT KOPPEKTVPOBATL
MeTOOVKY C Liefblo MOBbILLIEHMA
TOYHOCTU M3MEPEeHUI 1 CXOaM-
MOCTW pe3ynbTaToB Nlabopato-
PUM, @ TaKHKe rapMOHU3aLIMM

C eBPOMenCcKMM CTaHAaPTOM

EN 442-2.

AsTtopbl: C./. CTbILEEHKO, 3amectutens
reHepanbHOro AMPEKTOPa, Ha4anbHWK UCnbITa-
TeNbHOM TeNoTEXHUYECKO labopaTopuu,

OAO «HUTW «Mporpeccx; O.A. TINIOTHWKOB,
K.T.H., DOLIeHT, Kadenpa «TennosHepreT1ka,
MeBCKUiA rocy[apCTBEHHbIN TEXHUYECKUI
yHUBepcuTeT uMeHn M.T. KanawwuHukoa (MITY)
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Bompoc KOppeKTMPOBKM —CYILeCTBYIOLelt
METORVKI VCIBITAHNUII OTOMUTE/IbHBIX IIPH-
6OpOB HEOZHOKPATHO OOCY)XHA/ICS B ClIe-
IMaM3MPOBAHHBIX JKypHamax [1-4]. Tpe-
60BaHNsI K OTONUTEIbHBIM Ipubopam B PO
permamenTupytorca gByma FOCTami: TOCT
31311 «IIpubopsr oTomnmtenbHble. Obiue
rexamyeckye ycnosusi» u [OCT P 53583
«IIpubopsl oronuTenbHbre. MeTONBI UCIIBI-

rauuit». Ecmm TOCT 31311 HyXeH, 4TOOBI
obecrieynTh 6E30MaCHOCTh OTONMUTENBHBIX
npubopos, To TOCT P 53583 ompenensiet
IJIABHYI0 KOHKYPEHTHYIO XapaKTepPUCTUKY
OTOINNUTE/TbHBIX MPUOOPOB — X TEIIOBYIO
MOIITHOCTb.

Pe3ynbrarhl, IOTy4YeHHBIE C IIOMOIIBIO
MeTonoB ucnbiTanuii 1o TOCT P 53583, mo-
JKaTCsl B OCHOBY KOHKYPEHTHOIT 60pbOBI Ha
PBbIHKE OTONNUTENbHBIX IIPHOOpOB. Vicxops
u3 aroro ¢opmupyercsi ImaBHoe TpeboBa-
HIe K UCIIbITaTe/IbHOI METOfMKEe — Pe3yIib-
TaThl, MOJNYYCHHbIE B Pe3y/bTaTe MCIIBITA-
HIJ paiiaTOPOB Pas/IM4IHON KOHCTPYKIINI,
Mofierielt, MapOoK, JO/DKHbI OBITh COIIOCTABH-
MbI MeXTy co60ii!

OT0 03HAYaeT, YTO MCIBITAHMUSA OTOIM-
TE/IbHBIX IIPIOOPOB JO/DKHBI IPOM3BOAUTD-
CsI TIPM OFfHMX M TeX K€ YC/IOBUSX, a IIOfi-
60p Mogerelt /i1 MICIIbITaHMIT — obecredn-
BaTh CPaBHMMOCTb pesynbTartoB. Hampu-
Mep, U3BECTHO [2], ITO €C/TN UCIBITATD OIVH
Y TOT XK€ CEKIVIOHHBII PA/JIaTOp U3 IIeCTI
U U3 [eCSATH CeKLWIT, TO IIpK IepecuéTe Ha
CEKIMIO BBl MOTy4NTe Pe3y/IbTaThbl, OT/INYA-
omyecs 6ornee 4eM Ha 5 %.

ITO 0OBACHAETCS TEM, YTO 3aBUCUMOCTh
TEIUIOBOJ MOIIHOCTM pafiuaropa He IpsiMO
HPOIOPLMOHAJIbHA IINHE WIN KOIUIeCTBY
CeKUMit, KaK 3ammcano B 1. 7.4.2 TOCT P
53583 (ananormudo B EN 442-2), a nuHeit-
Ha, HOCKOJIbKY BCEe OTOIMTE/bHbIE TPUOO0PBI
MMEIOT TeIUION3/Ty4alollyie IOBEPXHOCTH, He

12 110 /ABYM TOUKaM peabHoro pasMepa
8331 1203 Br

11 = [pamo
Yepe3 TouKky 833 Br

10 = Mpamo
yepes Touky 1209 Br

MouwHocTb oTonutenbHoro npubopa, KBT

0 200 400 600 800
[nuHa otonutenbHoro npubopa, MM

Pe3ynbratbl, NnonyyeHHbie ¢ no-
MOLUbI0O METOA0B MCNbITaHWK MO
[OCT P 53583, noxarca B ocHoBY
KOHKYpPeHTHOM 60pbbbl Ha pbiHKe
oTonuTeNbHbIX npubopos. nas-
Hoe TpeboBaHMe K McnbiTaTenb-
HO MeToAMKe — pe3y/bTaTbl
UCMbITAHWWA paAuaTopoB pasnuy-
HOM KOHCTPYKUMM, Mofesiei, Ma-
POK, AOJIKHbBI 6bITb CONOCTaBUMBI
Mexay cobou

U3MEHAIONINECs NPONOPLMOHAIbHO JINHE.
JInsa CeKIMOHHBIX pafiuaToOpoOB 3TO HapyX-
Hble OOKOBbIE TIOBEPXHOCTH CEKIIMIA, TEIIO-
006MeH KOTOPBIX CYIECTBEHHO OT/INYAeTCA
0T GOKOBBIX IOBEPXHOCTEl, OOpAIEHHbBIX
BHYTPb pagyaropa. 7 cTaJbHBIX ITaHeNIb-
HBIX PaJiIaTOPOB 3TO ITOBEPXHOCTH (PUTUH-
I'OB, TOPLEBbIE TIOBEPXHOCTY IaHesNell WIn
60KoBble TaHemu paguaropos [3]. Iyt oto-
IITEIbHBIX KOHBEKTOPOB 3TO He OpebOpéH-
HbI€e Y4acTKM TPYO. [I1s1 KaXKIOro MOJie/IbHO-
IO pAJa BeM4MHA TEMIOBO MOLTHOCTY, He
U3MEHAIONIAACA MTPOIOPILMOHANIBHO JI/INHE,
VMeeT KOHKPETHOE 3HAYEHME.

B meticryromeit Bepcuy TOCT P 53583,
B COOTBETCTBMY C II. 5.1.1, mpu oT6Ope mpu-
60pOB /151 IPOBEEHN MCIIBITAHII CTIEYeT
6paTh pafuaTOpLI B AMANA30HE MOLJHOCTI
800-1200 Brt. B peanpHOCTM 5TO IPUBOIKT
K TOMY, 4TO ITPYU ITPOBEJEHNM KaTaTOKHbIX/
OIIpefieNINTENbHBIX MCIIBITAHUI [I MOJIE/b-
HOTO psifia B PasHBIX TA00PATOPISIX MOXHO
MONTYYNTD pasNMyYHbIE 3aBUCUMOCTH TEIIO-
BOJi MOIIHOCTYM OT JJIMHbI, MaHUIYIUPY
MOIIIHOCTBIO OTOMUTEILHOTO Mp1bopa, 0To-
6GPaHHOTO /IS UCIIBITAHISL

Harmagno aro mokasano Ha puc. 1, cre-
JTAaHHOM II0 Pe3y/IbTaTaM OIIPefleNNTENbHBIX
VICIIBITAHMIA TTAHEJIBHOTO pajinaTopa Tui 10.

1000 1200 1400 1600 1800

Puc. 1. U3MeHeHMe KaTanoMHbIX JaHHbIX B 3aBUCUMOCTM OT MOLLHOCTU OTONUTENILHOrO npuﬁopa
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BupHO, 4TO IpAMO IPONOPLVIOHATbHBIE 3aBMCUMOCTH, IO-
CTPOEHHbIE Ha TOYKAX, OTPKAOLIMX 3HAUYEHNA Ha KpasX JIo-
IIyCTMMOTO JIMalla30Ha MOIIHOCTEN! UCIIBITBIBAEMBIX pajiiaTo-
POB, 3aMETHO OT/INYAIOTCA APYT OT JPYTa, 0COOEHHO C yBeNu-
YeHyeM JMHBL. [1py 9TOM 3HaUeHNA TeIIOBOI MOIIHOCTY Ha
KOPOTKMX PafinaTopax CYLIeCTBEHHO HIDKe pealbHBIX — Ha
8-15%. B xozte poBeseHsT CepTU(UKALVIOHHBIX MCIIBITAHNI
MBI HEOJTHOKPATHO CTa/IKMBAJIVCh C IPOOIEMOIt: eC/ut st cep-
TUGUKALNMY OTOOPAHBI KOPOTKIE MOJIEIH, TO, KaK IPABIUIIO, UX
TEIIOBOI MTOTOK OKa3bIBAETCS BbIIIIE 3aSIBJIEHHOTO H0jIee YeM
Ha 5%. V3 BbIIIEN3/I0)KEHHOTO CIefyeT, YTO OrpaHIYeHNe VIC-
IBITHIBAEMBIX Pa/iIaTOPOB 110 MOIIHOCTY IPUBOIUT K HECO-
IIOCTaBMMOCTH TTOTy4aeMbIX pe3y/IbTaTOB, a IIPY UCIIBITAHNAX
KOPOTKVX MOZe/Iell BO3HIKAIOT HeJOIyCTUMbIe OTK/IOHEHIA
OT 3asIB/ICHHBIX 3HAYEHMIA.

EBpormeiickye CIIeLMamyCTbl peLlyIv 3Ty IpobIeMy JOCTa-
To4yHO TpocTo. B EN 442-2 1. 4.2.1.3 m EN 16430-2 11. 4.1.1 oHn
YCTQaHOBIIM MUHMMAIbHYIO IJIMHY VCIBITBIBAEMOIO pajua-
TOpa (KOHBEKTOpA) ¥ IIPUHSIIN, KAK U MBI, YTO 3aBUCHMOCTD
TEIUIOBOJ MOIJHOCTM OT JUIMHBL NIPSMO IpPOIOPILOHATIbHA,
HO B KaueCTBe KpUTepyst 0T60pa ObLT B3SIT JIMHENHBIIT pasMep
(KOMMYeCTBO CEKINIT): CEKIIMOHHBIE PALUATOPBI — HECITD CEK-
it v inHol He MeHee 0,8 M; pagmaTopbl — muHaA 1 M
IVIVHA OpeOpeHNsl KOHBEKTOPOB — 1 M; KOHBEKTOPBI, BCTpan-
BaeMble B 1071 (IMHa opebpeHnst — 2 M); AMHa OpeOpeHys
KOHBEKTOPOB C BEHTI/IATOPHBIM 00 yBOM — 1 M; [jTnHa ope6-
PeHuA 71 LIOKO/IbHbIX KOHBEKTOPOB — 3 M; MHOTOCEKI[VIOH-
HBIe Pa/iaToOpbI BBICOTOI Goree 1 M (mmmHa — 0,45 M).

COOTBETCTBEHHO, Ha ONpefeNUTeIbHbIE, CePTUPUKALIVIOH-
Hble, TOTBEP>KAIOIIIIe COOTBETCTBIE MCIIBITAHNS OTOVPAIOT-
st IpUOOPBI BBIIIEYKAa3aHHBIX Pa3MEPOB, I [I0 HIM OIIpeferisi-
eTCA WIN TIOATBEP>KIAeTCA TeIVIoBas MOLIHOCTb OTOINTEND-
HBIX IIPUOOPOB BCero MopenbHoro psifa. Cranpapt EN 442-2
IOIyCKaeT MpOBefieHNe MCIIBITAaHNMIT Ha PafiaTopax 60bliert
IJIVHBI, HO 9TO HEBBITOHO IPOM3BOAMTENLAM, TaK KaK Ipu
TIPMBEIEHNN TEeIJIOBOM MOLIHOCTY K MOJYIIO OTOIUTENIbHO-
ro npubopa (ceKIu) noryyeHHas MOIHOCTD Oy/ieT MeHbIIIe,
YeM MOIIHOCTD, M3MEPEHHas Ha pafyaTopax BbILIEIPUBEEH-
HO JI/TUHBL.

A BOT IIpu OIpefieNIeHN 3aBUCUMOCTY TEIIOBOI MOLTHO-
CTV OT BBICOTBHI OIIpEfieIseTCA peasibHasA JIMHEeHAsA 3aBUCH-
MOCTb, KOTOpasi CTPOUTCS HA OCHOBaHMM BBICOT:

2 mna pagmatopos 1,0 < H 910 Hyyy, Hep 1 Hyae (TO ecTh
OTOIIMTE/IbHBI MPMOOP MMHMMAJIbHOM, CPelHeil M MaKCH-
MaJIbHOI BBICOTBI);

2 pna paguaropos 1,0 < H < 2,5 M 310 Hyyyy, Hy,, Ha 1 Hyjaxe
(TO ecTb OTOMUTENBHBIN IPMOOP MUHIMAJILHOI BBICOTBI, BbI-
COTOM B ¥5 U % OT MaKCUMAJIbHOIT ¥ MAKCMMaJIbHOI BBICOTBI).

Tako’1 mofIxoy I03BOJIAET IOTYYaTh COOCTABMMbIE Pe3Yy/Ib-
TaTbhl MCIBITAaHWII 1O OIPEfe/eHNI0 TeIJIOBOTO II0TOKA, YTO
0COOEHHO BaXXHO IS 00ecIIedeH s YeCTHO KOHKYPEeHIINIL

ITpumeneHne Takoro Meropa or6opa obpasuos B Poccun
TpebyeT M3MeHeHNs TPeOOBaHMIT K IIPOBEIEHNIO UCIIBITAHMUIL.
Jeno B TOM, 4TO 06pasLbl JIMHOM 1 M WIN [eCATb CeKLui,
KakK IIPaBIIO, U3/Ty4al0T MOIIHOCTD 6oree yeM 1,2 kB, u oHa
MOXXeT JOCTUTAThb NpM TertoBoM Hamope At =70°C o 5 xBr.
Hanpumep, manenpusiit paguarop 33x900x1000 nmeeT Mouj-
HOCTb 607tee 4,5 KBT. B pamkax perictyromero TOCT P 53583
MOYXHO TIPOBECTY 3TU VCIBITAHUA TOMBKO Ha MOHVDKEHHBIX
TEIIOBbIX HAIlOpax ¥ IepecuuTaTb VX Ha TEIIOBOI HAIop
70°C. Ho pesynbTarbl, IIOTy4eHHbIE TAKMM CIIOCOOOM, NMEIOT
HOTPELIHOCTDb +2 % 1 BblIlIe TI0 CPABHEHUIO C Pe3yIbTaTaMI,
IO/Ty4eHHbIMM Ha peasibHOM Harnope 70 °C.

K COOEPXAHUI0
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o o o OTOMMEHME 1 BC

B eBporeiickux CTaHHApTax A/MA pelleHuA
npo6/IeMbl MCIIBITAHMIT PafgnaTopoB (KOH-
BEKTOPOB) B iMana3oHe MoIHocTel ot 200
1o 3500 Bt cienano Hmkecnegyomee.

1. BemmunHa HOMMHATBHOTO TEIIOBOTO
MOTOKA IPUHATA HA YPOBHE TEIVIOBOTO Ha-
nopa 50°C. B pesynbrare 3T0TO:

a) CraHOBMTCA BO3MOXKHBIM IIOYTH B ITOJI-
TOpa pa3a YMEHbUINTD TEIUIOBYIO MOIIHOCTD
VICTIBITBIBa€MBIX PA/IaTOPOB IIO CPAaBHEHNIO
C MOILIHOCTBIO, TIO/Ty4aeMOI OT 3TUX e pa-
IMATOPOB IIpK TeryioBoM Hamnope 70 °C.

6) ITosiBnsiercst BTOpuMuHBIN 3¢ deKT: cra-
HOBUTCA BO3MOYKHBIM JCIIONIb30BaTb «BO-
TAHONM» METOJ, IyTEM B3BEHIVMBAHMA, KOTO-
Ppblit peanusyeTcss Ipy HOPMAJbHOM aTMO-
ceprom paBneHnu. IIpy TemieparypHOM
Hanope 70°C peanmsaius «BONAHOTO» Me-

CornacHo [4], pa3Huua Temnepa-
Typ cteH B 1°C npuBoauT K pas-
HULe B pe3ynbTaTax MCMbITaHWiA
B +0,5% pna opHonaHeNbHbIX
papmaropos. lloaTomy, cooTBeTcT-
BeHHo, pa3Huua B 4 °C gacT owmb-
Ky 2% pna ogHonaHesNbHbIX pa-
AuvaropoB M ot 1-1,4% — pana
oCTasibHbIX BMAOB paaMaTopoB,
B 3aBUCMMOCTM OT J0NM pagua-
LLMOHHOM cocTaBnfAIOLLEeH

TOZA ITyTEM B3BEIUVMBAHMA IPAKTUYECKNU He-
OCYIIIeCTBMMA, BeAb IIPUXOANTCA HarpeBaTh
BOAy 7o TeMnepaTypsl 95°C u Bbllle, YTO
HAXOUTCA BOMM3M TOYKM KUIIEHV:A, a 3TO
Jie/laeT HEBO3MOXXHBIM IOJIEP)KMBATD TeM-
[epaTypy Ha BXOfie B paguaTop (KOHBEKTOP)
¢ roynocTrio +0,1°C. Tlo eBponesickomy Me-
TOZY MCIIBITAHVA IPOBOJATCS IIPU TeMIlepa-
Type Ha BXofie B pajuarop 85°C, uTo cyle-
CTBEHHO HIDKE TOYKM KWIIEHVA, ¥ TaKye
1po61eMbl He BOSHUKAIOT.
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2. B eBpomneiickom EN 442-2 npu ucnbiTa-
HUAX CTEHbI MOTYT OX/IAXKJAThCA 0 TOpas-
mo Goee HU3KMX TeMIEPATyp IO CPaBHe-
HUIO C VICIIBITAHVAMMY, TIPOBOAVIMBIMM IO
TOCT P 53583. 910 0OBACHSIETCS TEM, YTO
B peiictBytomeM 'OCT P HanoxeHo orpa-
HUYEHNe Ha pasHMUIy TeMIepaTyp CTeH
1 BO3[yXa B MCIIBITATE/NBHON Kamepe (He
6onee 4°C), 1, COOTBETCTBEHHO, IIPM TEM-
neparype Boszyxa 18,5°C (Bosfyx B KaMe-
pe 20+ 1,5°C) Temieparypa CTeH He MOXeT
ObITh HIDKE 14,5°C. IIpnuyH, 10 KOTOPHIM
HaJIOXKEHO JaHHOe OTPaHIYeHNe, [IBe:

J TepBaA — CO3JaHMe YCIOBMIL, IPMOIN-
JKEHHBIX K YCTIOBMAM SKCIUTyaTalluy, B CO-
OTBETCTBUM C TPeOOBAHMSMI CBOJIA ITPABIIT

CII 50.13330.2012, /e OrOBOpeHa pasHUIA

MEXKJTy TeMIIlepaTypamIy CTeH ¥ BO3/IyXa;
1 BTOpas — OrpaHNYeHMe IOTPEIIHOCTY OT
PasIMYHOrO PajMaIIOHHOTO TEeIIo0OMeHa
IIpM UCHBITAHMAX B KaMepax pas/IMYHbIX
pasmepoB.

Heticreyronmit TOCT P 53583 nosBomnseT
IIPOBOAMTD UCIIBITaHMA B KaMepax CO CIefyo-
MMM pasMepamy U poryckamu: 3,4+0,6;
3,4+0,6 n 2,8+0,3 M. Pasuuua temneparyp
OXJTX/JAeMbIX CT€H, KOTOpas MOXXeT BO3-
HUKHYTb TPV MCHBITAaHUAX OHOTO U TOTO
JKe IIpuOOpa Py BBIXOZE Ha CTAL[YIOHAPHBII
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PeXMM B KaMepax MUHMMAIbHOTO U MaKCH-
MajIbHOTO pasMepa, focturaer 3-4°C. Yse-
JIYeHVe MOIIHOCTY MCIBITBIBAEMOTrO IIpU-
6opa IpUBEIET K YBEMMYEHMIO PasHOCTH
TemIeparyp 6oree yeMm Ha 4 °C B KamMepe Mu-
HMMasbHOro pasmepa. CornacHo [4], pasHu-
1ja TeMHepaTyp cTeH B 1°C IpUBOAUT K pas-
HUIle B pesynabrarax McobITaHuii B +0,5%
I/151 OfHOIIaHE/IbHBIX PAJIIaTOPOB.
CooTBeTCTBeHHO, pasHuua B 4°C macT
omm6Ky 2% st OBHOIAHETbHBIX PA/JUATO-
poB 1 ot 1-1,4% — 114 OCTa/IbHBIX BUJIOB
pafuaTopoB, B 3aBUCHMOCTU OT JONU pa-
OUAITMOHHON COCTABJISAIONIEN, CBOWICTBEH-
HOJl KOHKPETHOMY BUJYy OTOIUTEIbHOTO
npubopa. Bexoy 3a Impenesnbl orpaHyeH st
II0 MOUIHOCTYM INPUBOAUT K YBEIMYEHUIO
PacXoXJieHusi pe3y/lbTaToOB  MCIIBITaHMIL,
IIPOBENE€HHDBIX B MCIIBITATENbHBIX KaMepax
pasHoro pasmepa, 6oree uem Ha 2 %.

3. MakcuManbHOE JICHOIb30BaHIe I/IOIA-
M OXJIaXK[laeMbIX IOBepXHocTeil. B eBpo-
IEJICKOM CTaH/lapTe He UCIIONIb3YeTCs yTel-
JIeHVIe CTeH, HO, B CBA3M C 9TUM, TPHOOP pac-
II0/IaraeTcs y HeoxIaxKjaeMol cTeHbl. OfHa-
KO Y TaKOTO pelleHns eCTb 000pOTHas CTO-
poHa: OHO TpebyeT OAMHAKOBBIX Pa3sMepoB
VICIIBITATENIbHBIX KaMep M MCKTIOYEHIL
BIMAHMA Ha PAJMALMOHHYIO COCTABIIAIO-
I[YI0 M3MEHAIOLIMXCS YIIOBBIX K0adduum-
€HTOB 13-3a YHaJeHVs WM IPUOIIDKeHNSA
OXJTa)KJJaeMbIX TIOBEPXHOCTEN. B meiicTByto-
mem [OCT P 53583 npubop pacronaraeTcst
Y OX/Ia)K/IaeMOJi CTEeHbI, YTEI/IEHHON Ha BbI-
coTy 1 M. 9TO CHIKAeT IJIOLIA/lb OX/IaKIae-
MbIX noBepxHocTelt Ha 10,75% 1A xamep
MIHMMAaJIbHBIX pa3sMepoB 1 Ha 8,3 % — s
KaMep MAaKCHMAaJIbHBIX Pa3MepOB.
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[l dero fenaercs yTeIUIeHMe 3arpIOOPHOI
YacTy KaMepbl?

a) VickmoyeHne BIUAHUA —TeIIOOOMeHa
C OXJIOKJIAEMOJ IMOBEPXHOCTbIO, KOTOPbIN
OyzeT pasHbIM IPM HMCIBITAHUAX PajmaTo-
POB Pa3MMYHONM MOLIHOCTH, a TaKXe pas-
HBIM IIpY UCIIBITAHUAX PajiuaTOPOB B KaMe-
pax pasIMYHbIX PasMepoB BCTECTBUE Pa3-
HOJI TEMITEPATYpPhI CTEH, HEOOXOIVIMOI I
JOCTVDKEHMS CTallIOHAPHOTO COCTOSHIA.
IIpy ucnpITaHMAX OFHOTO M TOTO XXe pajua-
TOpa B KaMepe MMHUMAJIbHBIX pa3MepoB
IpM JOCTVDKEHMM CTallOHAPHOIO COCTOA-
HUSL TeMIepaTypa CTeH OyAeT HIDKe, YeM
B KaMepe MaKCMMa/bHbIX pasMepoB. B es-
pornerickom EN 442-2 sta mpobnema 3aKkpbl-
BAEeTCA ENMHCTBOM Pa3MepPOB KaMephl.

6) ABroper TOCT 0OBACHAIOT 3TO Kea-
HJIEM CO3JaTh YC/IOBUA P€albHOI 9KCITya-
TalluM, MOfIENMPOBaHMEM PeaJIbHOTO MOMe-
HIeHNsA C YCTAHOBKOI IpMOOpa OTOIIICHMsA
1oy, nofoKoHHMKOM. OJHAKO TaKoe pelle-
HMe CO3TaéT MPOOG/IEeMbl C MCIIBITAHUAMU
OTONNUTE/TBHBIX IPUOOPOB, KOTOPbIE He yCTa-
HAB/IMBAIOTCA TI0f, OKHO. ITO OTONNTE/IbHbIE
pn6bOpsI BbICOTOI 60ree 800 MM, BEPXHIIT
Kpail KOTODBIX OKa3blBaeTCA Ha YpOBHE
BEPXHEro Kpas yTeIlIeHusA U Bblie. Pesyip-
TaThl VCIBITAHUIT TAKUX NIPUOOPOB He BIIN-
CBIBAIOTCSA B IMHENMHYIO 3aBMCUMOCTD TEI/IO-
BOJ MOIJHOCTY OT BBICOTBI, @ OKa3bIBAIOTCS
CyllleCTBEHHO BbIlle pacuyéTHoI. To e ca-
MoOe€ KacaeTcs M BHYTPUIIONIbHBIX KOHBEKTO-
POB — YyTeIIEHNE CTEHBI CYIIECTBEHHO CHI-
KaeT MX TEIIOBYIO MOIHOCTD.

OTKa3 eBpONENCKOro CTaHfapTa OT MO-
JeMPOBAaHNUA PealbHbIX YC/IOBUIT 9KCIITya-
TaLMy PafiIaTOpOB 0becIeyrBaeT COIOCTa-
BUMOCTb Pe3y/IbTaTOB VICIIBITAHNUII PAfINaToO-
POB JIF060I1 BBICOTBI, @ JI/1 BHY TPUIIONBHBIX
KOHBEKTOPOB IIPOICAHbI 0COOBIE YCIOBIUS
MIPOBEJIEHNs  VUCIBITAHMIL, —OTpaKarolue
YCNIOBUSA VX 9KCIUIyaTalyl, IIOCKOIbKY OHM
He MMEIOT PaiMaliOHHOTO TeIIooOMeHa
C OXJIaXK/TaeMOJ CTEHOI.

K COOEPXAHUI0

4. C nenpi0 NMOBBIIIEHNA MOLIHOCTH JIC-
NIBITBIBAEMBIX B €BPOIEIICKOM CTaHjapTe
JomycKaercsa oxnaxjenue mona. Ho aro
BO3MOYKHO TO/IbKO IIPY MJIEHTUYHOCTH pas3-
MepOB JCIIbITATe/TbHbIX KaMep.

Kak utor aTux MeponpusaTuii, eBporeii-
ckuit ctangapt EN 442-2 no3BosseT UCIbI-
TaTh B OJIHAKOBBIX MICXO/IHBIX YCTIOBMAX Pa-
AMaTopbl (KOHBEKTOPbI) IpHU IepecyéTe Ha
tertoBoit Hanop 70°C B fuanasone ot 300
10 5250 Br, 4ero B 60/IbIIMHCTBE CryJaeB
JOCTaTOYHO [/ MCIIbITaHMIT OTONMTENbHBIX
Ipr6GOPOB  BBHILIENIPUBELEHHO HOPMATUB-
HoVt piuHbl. [Ipy aTOM HeompenenéHHOCTh
U3MepeHMIt, CyA 10 JAHHBIM COOOIIecTBa
aKKPE[UTOBAHHBIX /1abOpaTOPMii, COCTaB-
nser menee 1 %.

Npu «BOAAHOM» MeToAe norpeLu-
HOCTb M3MEpeHUA CBA3aHa C TOY-
HOCTbIO NPUMEHAEMbIX TepMoMe-
TpoB, KOTOpas COOTHOCUTCA C ne-
penagoM TeMmnepatyp Ha Bxoge
U Bbixofe M3 npubopa

OTONAEHMEM TBC , , o

OT/enbHO CTelyeT OCTaHOBUTBCS Ha BBIOOpE
«BOJSIHOTO» WM «3JIEKTPUYECKOT0» METOMa
U3MepEeHMs TEIIOBOTO HOTOKA OTOIUTENIb-
Horo npubopa. Her cMbic/ia roBOpUTS, KaKoit
MeTop, my4ie. Kaxzplii M3 HUX MIMeeT CBOU
TOCTOMHCTBA U HEMOCTaTKU. «BomsiHoi» Me-
TOJ], XOPOLI TeM, YTO ABJIAETCA MPAMbIM CIIO-
co60M M3MepeHN 1 06ecTieurBaeT BHICOKYIO
TOYHOCTb, 0COOEHHO — METOJOM B3BeLIBa-
HusA. HemocTaTkoM sIB/ISIETCS TO, YTO BBICO-
Kasi TOYHOCTb M3MepeHMsI 00eCreanBaeTcst
B Y3KOM JIMalla3oHe pacxofia TeIIOHOCUTe-
na 20-120 xr/4. B eBponeiickom EN 442-2
9TOT HEJOCTATOK OOXOMUTCA 3a CYET CO3MIa-
HUA U CTPOTOro MOfJep)KaHUsA PasHMIIbI
TeMIIEpaTyp Ha BXOJe U BBIXOfie M3 pajya-
topa — 10°C. CoOTBeTCTBEHHO, OCHOBHBIM
HEOCTATKOM «BOJISTHOTO» METOJA SIBJISIETCSA
HEBO3MOXKHOCTb OIIPEIETINTD C JOCTATOYHOII
TOYHOCTBIO 3aBVICUMOCTD TETJIOBOI MOIIIHO-
CTM OT pPacXofja TeTJIOHOCUTEIA B IYalla30He
cebitie 120 kr/4. g mponsBoauTeneit KoH-
BEKTOPOB, TEIUIOBAs MOIIHOCTb KOTOPBIX
CYIECTBEHHO 3aBJMCUT OT PACcXOfia TEITIOHO-
CUTeJISl, 3Ta XapaKTePUCTUKA OYeHb BaKHa.
«DNEKTPUIECKUI» METOT, CBOOOTIEH OT 3TOTO
HeJloCTaTKa, IIOTOMY YTO TEIUIOBYIO MOLI-
HOCTb MBI TIOJTy4aeM IIOCPEfICTBOM 3aMmepa
9TIEKTPUIECKOIl MOIHOCTH, MOTpPebIsIeMOit
97IEKTPOKOT/IOM HarpeBaTe/IbHOTO KOHTYPa.

IIpn «BOAAHOM» MeTOfie IIOTPEIIHOCTDb
M3MepeHNsA CBf3aHa C TOYHOCTDBIO IIpUMe-
HsAEMbIX TEpPMOMETPOB, KOTOPasi COOTHOCHUT-
A C IlepernajjoM TeMIIEPATyp Ha BXOfie 1 Bbl-
xofie 13 mpubOpa, a Ieperaj TeMIepaTyp
CBSI3aH C PacXOfOM TEIUVIOHOCUTE/IA 4Yepes
pubop. VI yeM 6071blire pacxof TEIIOHOCH-
TeJsl uepe3 TOC/IeNHMIT, TeM MeHbIle 3TOT
MIepeTaj, a MOTPENTHOCTh M3MEePEeHNA TeM-
[epaTypsl BPsIA /I MOKET OBITH M3MepeHa
¢ ToyHoCTbhIO BhIle *0,04°C (910 ABa Tep-
MoMeTpa ¢ TouHocTbio +0,02°C); morpemt-
HOCTb M3MepeHNA Ha MOIIHOCTAX oT 800 fo
1300 Bt moxxeT rocturatb 5-6 %.
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o o o OTOMMEHME 1 BC

IlorpenrHocTh M3MepeHNs 37MeKTPUIECKOIt
MOIITHOCTY KOT/IA OIIPefie/sIeTCsl MOTPeNTHO-
CTSAIMM BOJIBTMeTpa J aMIiepMeTpa (/11 KoT1a
Ha IIOCTOSIHHOM TOKe) M/ BaTTMeTpa (It
KOT/Ia Ha TTepEeMEHHOM TOKe), [/Is1 KOTOPBIX
obecriedeHrte TOYHOCTY M3Mepenust +0,1%
mnn +0,2 %, COOTBETCTBEHHO, HE SABIIETCA
TEXHUYECKOI CJIO)KHOCTBIO.

Ho y «oamexTpmyeckoro» meTofa ecTb
CBOSI «axmiecoBa IATa». Ilpu maMepernn
9JIEKTPUYECKO MOLTHOCTH Ha KJIeMMaxX KOT-
J1a MBI ¥I3MepsieM MOLIHOCTD, KOTOpas yljIa
Ha Harpes MCIBITbIBAEMOTO OTONNUTETbHOTO
mpubopa, a TAK)KE Ha TEIJIOBbIE IIOTEPH MOJ-
BOJIOK U caMoro Kotna. B 1. 4.4.3 faHo yka-
3aHue: «Tennosvle nomepu 6 pabouem ouana-
30He MemnepamypHo20 Hanopa onpeoesaom
€ NOMOWbI0 KOPOMKOTLL, XOPOULO USONUPOBAH-
HOUL nepeMvi4KU, mensosvie Nomepu, Komo-
Poti u3secmmbl, YCMaHaenUu6aemoli 6Mectno
UCHDLINYeMO20 OMONUMENIbHO20 NPUOOPAX».

B EN 442-2 310 TpeboBaHMe 3BYUNT CTIe-
mytowym obpasom: «Ilomepu menna onpede-
NAOMCT NPU UCNBIMAHUU KOPOMKO3AMKHY -
11020 KOHMYpa 6 OUANA3oHe paccmampueade-
MbIX MeMNnepamypHoix Hanopos (emecrno
paduamopa ycmanaenusaemcsi mMenuou3o-
JIUPOBAHHAS NEePeMbl1Ka C U36eCHOLL mensio-
omoaueil)».

Mer BUfiMM, UTO IIpeflaraeMble METO/bI
M3MepPEeHN TeIJIOBBIX IIOTePb IPAKTUIECKI
Hy4eM He ormmyarorca. OfHAKO Ha MPaKTH-
Ke BO3HMKaeT IpobyeMa — e B3ATb Tell-
JIOM30/IMPOBAHHYIO NIePEMBIYKY M3BECTHOII
MOIIIHOCTH. DJIEKTPUYECKNM CHOcoO6oM eé
He M3MEePUTD, TaK KaK HeVM3BECTHBI €€ TerIo-
Bble NTOTEPH, «BOJISTHBIM» METOZIOM €€ TOXe
HeTb3A U3MEPUTD, IOCKO/IbKY Iepernaj, TeM-
IepaTyp Ha BXOJie U BBIXOJIe U3 IIePeMbIYKI
6yzieT C/IMIIKOM MAJjIbIM, YTOOBI M3MEPUTD
e€ C JOCTaTOYHOI TOYHOCTbI0. Ha mpakTunke
TIONIBOMSIININ ¥ OTBOISIINI TEIIIOHOCUTEND
HaTPyOKV COERUHSIOT Yepe3 HUIIIeIb, CHN-
Tas, YTO TEIIOBble IIOTEpPY Yepe3 Hero co-
cTaB/AIoOT He 607ee 5 Br. Ho ompenenénnbie
TaKuM 0OpasoM IIOTEPU TEIIOBOIO KOHTY-
Pa NPUBOJAT K CIIEAYIOLIEMY Pe3y/IbTaTy —
IIPY VICIIBITAHVAX OTOMUTEIbHBIX IPUOOPOB
«QNIEKTPUYECKVIM» U «BOISHBIM» METOfAMU
pesynbTaThl He COBIAJAOT. Pacxoxnmenne
cocraBsaer g0 10%. OmHO3HAYHOrO 00Db-
SICHEHNA 3TOMY ABJICHVIO Ha CETONHAIIHMII
meHb HeT. OHAKO M3BECTHO, YTO «I/IEKTPU-
YeCKui» METOJ eBPOIeNiCKMMM 1abopaTo-
PpUAMM He CHONb3YeTCs.

Kak BapmaHT pereHns 310l pob/IeMsl,
IV OTIpefieeHNs TETJIOBBIX IOTePb MOXKHO
UCTIONIb30BaTh PajuaTop, MOIIHOCTb KOTO-
poro msMepeHa «BOASAHBIM» METOLIOM, HO
merictByromuit cerogasa [OCT P 53583 ne
IaéT TaKoi BO3MOXKHOCTH, TaK KaK VICIIONb-
30BaHMe pacxofa TeIIoHoCHUTeNA 360 Kr/u
TenaeT «BOJAHOI» METOJ], HeNPYMEHVMbBIM
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13-332 BBICOKOI IIOTPEITHOCTM II0 IPHUYM-
HaM, U3/I0KEHHBIM Bbllle. B rydinem crydae
MOXXHO M3MEpPUTb MOIJHOCTb pajMaTropa
«BOJISHBIM» METOZIOM Ha pacxojie, Halpumep,
90 Kr/4, a TOTOM IPUMEHUTD HEKYIO PacyeT-
HYIO 3aBUCUMOCTD TEIJIOBOJ MOIJHOCTY OT
pacxopa. Ho Bompoc yuéra morpemsoct
TaHHO 3aBMCYMOCTH TaK)Ke He PeIléH.

B aT0i1 cuTYanum HanmpaIBaeTcs TOMbKO
OfIH BbIBOJI: /11 PABHOIIPABHOT'O UCIIO/Ib30-
BaHUA «BOJSHOTO» ¥ «3/IEKTPUIECKOTO» Me-
TOJIOB HEOOXOIMMO YMEHbIINTh HOMMHA/Ib-
HBI PACcXOf TETZIOHOCUTENIA, C/IeNIaB ero He
6ormee 120 xr/4. 3mech, 4TOOBI He «1300pe-
TaTh BEOCHUIIEN», HA MOJ B3ITIsifi, ObUIO GBI
HPaBIJIBHO JMCIIO/Ib30BATD «BOJISAHO» METO,
TIOCKOJ/IbKY OH 13710KeH B EN 442-2.

B upgeane no BceM Bbilenepe-
YMCNEHHbIM MyHKTaM Heobxoau-
MO NPUHATD HOPMbI, U3N0XEHHbIe
B EN 442-2. 310 3anoxuno 6bl
OCHOBY AJIfi CXOAMMOCTH pe3yJib-
TaToB pasHbiX Nabopatopun

9TO MO3BOMNIIO OBbI:

UIMETD «3/IEKTPUYECKIUI» METOf], Pe3y/ib-
TaThl MCIBITAaHWII II0 KOTOPOMY COBIafa-
7 OBI C pe3y/IbTaTaMy «BOJSTHOTO» METOJd;

HOSIB/IAETCA BO3SMOXKHOCTD IIO/TyYaTh BbI-
COKOTOYHYIO peajibHyI0 3aBMCHMOCTb Tell-
JIOBOTO IIOTOKA OT PACXOfja TEIJIOHOCUTEIA.

IopBoOzA MTOT BBIIEN3TIOKEHHOMY: €C/I
npunAtneM [OCT P 53583 MbI MCKpeHHe
HpecrenyeM Iiefb 00ecrednTb paBHOMpPaB-

HYI0 U YeCTHYI0 KOHKYPEHI[MIO Ha PbIHKe
OTONNTEBHBIX IPUOOPOB, MBI [O/DKHBI
HPUHSATD CIEAYIOLYEe PelleHVIsT:

a) npyu oTb6ope MpMOOPOB HA VICIIBITAHV
MBI JIO/DKHBI OTKA3aThCS OT KPUTEPHsA MOLI]-
HOCTI, @ UCIIO/Ib30BaTh KOHKPETHBIE JIVHENI-
HbIe PasMepbl OTONNTEIbHBIX IPIOOPOB;

6) rabapuTHbBIe pasMepbl MCIIBITATEIbHBIX
KaMep JOJDKHBI OBITh OIMHAKOBBIMII;

B) He [O/DKHO OBITb OTpaHNMYEHMIT HA TeM-
[epaTypy CTEH B MCIIBITATEIbHBIX KaMepPax;
I) IUIOLA/lb OXJIAXK/JAEMBIX MOBEPXHOCTEN
B KaMepax JI0/DKHa ObITh OfIYIHAKOBOIT;

o) HEOOXOIVMMO CHM3UTH HOMMHAIbHBIN
TEIIOBOI MOTOK 110 At = 50°C;

€) HeoOXOIVMO YCTaHOBYUTb HOMUHA/IBHBII
Pacxof| TEIJIOHOCUTENA aHAJIOTMYHO TOMY,
Kak 9T0 cuemano B EN 442-2.

B urore Hy>KHO ITOHMMATB, YTO KAK «BO-
JISTHOV» METOJ| He MOXKET CYIL|eCTBOBATh 6e3
«3TIeKTPIYECKOro» (OCKOIbKY HeBO3MOXKHO
OIIpefie/IATb 3aBUCUMOCTD TEIUIOBOI MOLL-
HOCTH OT pacxXofa B [MaIla30He PacXoOfioB
ot 20 1o 400 Kr/4), TaK ¥ «9NEKTPUIECKIIT»
METOJI He MOXKET CYIIeCTBOBaThb 6e3 «BOJ-
HOTO» MeTofia (TaK KakK 6e3 Hero Hemb3s Impa-
BIJIBHO OIIPEAE/INTD TEIIOBbIE IIOTEPU KOH-
Typa HOCPEACTBOM 3TAJIOHHBIX PaiNaTOPOB
Y HEBO3MOYKHO CO3/]aTh CUCTEMY TaJIOHHBIX
PaznaTopos).

B npearte 1o BceM BblIlIeIIePEUNICIEHHBIM
IIYHKTaM HeOOXOIVMO IPVHSITH HOPMBI, 13-
noxxexnele B EN 442-2. 910 3210110 651
OCHOBY /I CXOLUMOCTH Pe3y/IbTaTOB, HOTy-
YaeMBbIX B Pa3HBIX POCCUIICKUX Tab0paTopu-
SIX, M 06ecrednio Obl IIPOCIEXNBAEMOCTD
Pe3yNbTaTOB VM3MEpPEeHMil eBPOIEICKMX JTa-
60oparopuii. IIpy aTOM Hac He JO/DKHBI bec-
HOKOUTDb CETOAHSIIIHIE BO3MOXXHOCTU Cy-
I[eCTBYIOLMX /1abopaTopnit. Mbl HO/DKHBI
HNOHMMATh, 4TO B pe3y/lbTaTe HPUHATUA
HoBoit Bepcunt [OCT P 53583 mpomusBopu-
TeJIV {O/DKHBI IOy YNTh BO3MOXXHOCTD AJIsL
YECTHOV KOHKypeHIVM Ha pbiHKe Poccuii-
cxoit Defepaniuy 1 He TONBKO Ha HEM. A mc-
IbITaTe/IbHbIe TAb0PaTOPUM — 3TO TOTBKO
MHCTPYMEHT, C [IOMOII[bI0 KOTOPOTO 3TO J0-
cruraercst. VIcIbITaTe/IbHbIM 1a00paToOpIsiM
HeOOXOZIMMO IIPEOCTABUTh PasyMHOe Bpe-
M /I IPOBeieHI s MOJIePHMU3ALIUM, TO eCTh
HEKIII IepeXOHbII IEPUO,.
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BbIBUPAUTE HOBYIO
JINHENKY PLUS!!
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Fondital
N POCCUMCKUMN
PbIHOK

Fondital — uTanbAHCKanA
KOMMaHWA, OCHoBaHHaA

B 1970 rony, ytBEpAMNach
Ha MMPOBOM YPOBHE KaK
nnaep No Npon3BoACTBY
CUCTEM OTOMeHWA, Npeana-
raA pa3nyHbIe OTONUTENb-
Hble peLLEHA Mo KoTNaMm

1 pagmaTopam.
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Ha npotspoxenun 50 j1eT ¢ MOMEHTa OCHOBa-
uust Fondital Bcerma mposiBisiia 60/mbmIoit
MHTepeC K 3apyOe)XHbIM PbIHKaM I, B 4aCT-
HOCTHU, K POCCUIICKOMY, Ha KOTOPOM IIO/IHO-
LeHHO paboraer yxe 30 mer. Kommanms

CyMe/la YCTAQHOBWUTH IIPOYHbIE KOMMepde-
CKyie OTHOLIEHSI C JUCTPUOBIOTOPAMY 1 pe-
TMOHA/IbHBIMY AIMIHIUCTPALMSAMI 110 BCE
Poccun.

3TO cTpeMIeH e TO[TBEPXKAAETCS CTPO-
UTENIbCTBOM TIEPBOI  [POM3BOACTBEHHO
mromanky Fondital B JInnenkoit o6macTiu.

3aBop 6bU1 OTKpPBIT B 2019 rofy, 3aHMMa-
er 0o6uyto mwiomans 100 Thic. M2 1 sAB/IsTET-
Cs1 IPEIPUATIIEM TI0 IIPOU3BOACTBY BCETO
ACCOPTMMEHTA JIUTBIX IOf] JiABIEHMEM pa-
IMATOPOB, A TAK)Ke HACTEHHBIX KOT/IOB, BHe-
npsiet KynsTypy Made in Italy B cranpgapTe!
«Cpenano B Poccum», mpuMenas Te xe Me-
TOJIBI TIPOV3BOJCTBA, KaUueCTBO 1 ITAIIbI 00-
PpaboTKM, KOTOPbIE MPUCYIIN UTATbAHCKIM
MIPETPUATHSIM.

Ienp xommanum Fondital cocrout B ToM,
9YTOOBI IPOJOTKATD YHOBIETBOPATD PA3/INd-
Hble TOTPEOHOCTI K/IMEHTOB, BCEINA MPef-
Jlarasi KaueCTBEHHble pemeHus. 1o 3Toit
[IPUYVHE, TIOMV MO OTOIMTENBHON TEXHUKIL,
KOMITaHMs TaKXKe MpejIaraeT IMOMHoe Ipex-
IIPOfIAYKHOE U IIOCIIETIPOAAXKHOE OOCTyXN-
BaHe, G/1arofiapsi CeTy TEXHMYECKUX CIIe-
L[V/IVICTOB ¥ IPOQECCHUOHAIOB CBOETO JIe/Ia,

paboTaroiux mo Beeit Tepputopun Poccnmii-
ckoi1 Depepanyy, TOTOBBIX IIOAJEP)KaTbh
K/IVi€HTa B 1I000i1 MOMEHT.

Kpome Toro, 6rarofaps ckmazgaM, pacro-
JIO)KeHHBbIM Takke B MockBe u Cankr-Ile-
Tepbypre, CPOKI OTTPY3KM ¥ JOCTABKY HPO-
YKL COKPAIJAaIOTCA, YTO YIPOIAeT BeCh
JIOTMCTUYECKUIT IIPOLeCC M JOCTYIHOCTb
PO YKL,

Ina Fondital 6bITh MHHOBAIMOHHON
KOMIIaHI€l, TOTOBOI MOJJeP>KIBATh HOBbIE
BO3MOYKHOCTH, fBJIA€TCSA BayKHOII ITpepora-
TUBOJ, Y1 UMEHHO 110 3TOJ IIPUYMHE B 3TOM
rofly BO BpeMs BbICTaBKM «VIHHOIpOM»
B EkarepmHOypre ObUIO HOAMMCAHO TPEX-
CTOpOHHee cornamrenye Mexnay Fondital, api-
MUHKCTparelt JInmernKoi 06macTu u mpef-
CTABUTEIAMU 0COO0I SKOHOMUYECKOI 30HbI
ITPOMBIIJIEHHO-TIPOM3BOACTBEHHOTO  TUIIA
(O33 IIIIT) «JInmerk».

MepBasa npousBoAcTBeHHaAa nJjo-
waaxa Fondital B Jluneuxoi 06-
nactu 6bina oTkpbiTa B 2019 rogy,
OHa 3aHMMaeT obuiylo nnowaab
100 Tbic. M2 1 sBnAeTcA npea-
npuATMEM NO NPOM3BOACTBY BCe-
ro accopTUMEeHTa JIMTbIX NoA AaB-
NeHWeM paguaTopoB, a TaKKe Ha-
CTEHHbIX KOT/IOB

¢¢ JIHMA OKpacku paguaTopoB B NPOM3BOACTBEHHOM KoMnnekce Fondital B Jluneukoi obnactu
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¢ naBHoe 3paHue npousBoacTBeHHOro KoMnekca Fondital B Jluneukoii o6nactu

JlaHHOe coryanleHne O3HaMEHYeT HOBBIN
3Tall CTPOMUTENbCTBA JMTEHOIO IieXa, UH-
BECTMLMM B KOTOPBIA COCTaBAT 741 mu-
JIMOH pPyO7Ieit, 4To elé pas CBUIETENbCTBY-
eT 0 ImpyBep)keHHOCTV Kommanmy Fondital
POCCUIICKOMY DBIHKY.

< fondital

¢ HacteHHbiii Kotén cepun Antea Plus CTN

AMOMIIVO3HBII IPOEKT ABJIACTCA YaCTHIO
cTparerny KOMIIAHMM II0 3aBOEBAHMIO POC-
CHMIACKOTO PBIHKQ, B PaMKax KOTopoii B 2019
ropy 6611 OTKpBIT 3aBof B JIumerke. [Tpous-
BOJICTBEHHAsI MOIIHOCTb 3aBOJA COCTaBIA-
eT 5 M/IH ceKuuit pagnaTopoB 1 30 ThIC. Ha-
CTE€HHBIX KOT/IOB B TOfI, C MCIIO/Ib30BaHUEM
TEXHO/IOTUIT 1 OOOPYHOBAHVISI MOC/IEHETO
HOKOJIeHVsI, 00eCIIeYNBAIOINX KavyeCTBO
1 3¢ (HeKTMBHOCTD TPORYKIINNL.

OTKpbITHE MUTENTHOTO IIPOU3BOJCTBA II0-
3BO/INT YCUIUTH KOHTPOJIb HaJl KA4eCTBOM
CBIPbsI, YTO CHENAeT IPOU3BOACTBO elé 60-
Jlee HaIE>XKHBIM U CO3acT OKO/Io 60 HOBBIX
pabo4nx Mect, KOTOpble JOOABATCA K yxKe
nmerormuMcs 60 Mectam.

JlaHHOE coryamnleHne MIpPefCTaBIAET CO-
60it crefyommil mar B JOITOCPOYHOM CO-
TpygHudectBe Mexpy Fondital m poccwmit-

K COOEPXAHUI0

CKVM PBIHKOM, FaPAHTUPYs KAYECTBO U IIyHK-
Tya}IbHOCTb B IIpefoCTaBI€HUN YC}IYT
1 TBEPAYIO Bepy B OyAylee, IIOMHOE 061X
Lenelt 1 3afa4 6rarofgaps COTPySHIIECTBY
C MCTOPVYECKVIMM TIAPTHEPAMMU U MHBECTH-
M B KadecTBo «Cruenano B Poccum».

¢ HacrenHbiit Kotén cepumn Formentera Plus CTN

HoBas nuHeitka Kotno.: cepua Plus
ITomrMmo KavecTBeHHbIX ycryr, Fondital or-
JIMYAEeTCA CBOEM MHHOBALMOHHOW M IIepe-
JOBOJ HPOAYKLMEN, 1, 4TOOBI YIOB/IETBO-
PUTHb MHOTOUVC/IEHHbIE TIOTPEeGHOCTH PhIH-
Ka, KOMIIAaHNSA 3aIlyCTU/Ia HOBYIO JIMHENKY
KOT/IOB cepyy Plus, TOCTYIHBIX B MOAe/LAX
Antea, Formentera u Minorca.

YTOHUYEHHBIN IU3alH B COYETAHUN C BbI-
COKMM Ka4eCTBOM JI€JIAl0T HOBYIO JIMHEN-
Ky npopykumu, Ha 100% mnpoussenénHomn
B Poccuu, ewmé 6omee apextuBHOIM 1 npe-
QJIPHOV IS YZOBJIETBOPEHMs JIIOOBIX IIO-
TpeOHOCTEl KIMEHTOB.

B vacTHOCTHM, 4TO KacaeTcs KOT/IOB JIU-
Heliku Antea Plus, To oHU JOCTyIIHa B Bep-
cusx CTFS, CTN u RBTES morHoCTbIO 24
1 40 KBT ¢ IpMHYAUTENbHO MY €CTECTBEH-
HOJ1 TATOM WIN TOJIBKO UL OTOIUIEHUA.

OTONAEHMEM TBC , , o

Fondital oTnuyaerca cBoeit UHHO-
BaLMOHHOMK M Nepe0BOMA NPOAYK-
uMei, U, 4YTobbl yA0BNETBOPUTD
MHOrOYMCNEHHble MoTpe6HOCTH
PbIHKa, KOMNaHWA 3anycTUNa Ho-
BYIO JIMHeWKY KoToB cepum Plus,
JOCTYNHbIX B Mogenax Antea,
Formentera u Minorca

bnaromapsa ycraHOBKe HOBBIX IIMPKY/IA-
LMOHHBIX HACOCOB PAa3HOW MOLJHOCTU —
OJTHO- W/IN TPEXCKOPOCTHOTO — CO BCTPOEH-
HBIM BO3JYXOOTBOJYMKOM, a TAK)Ke BCIIefl-
CTBUE CHIDKEHUS] MUHYMAJTbHOV MOIITHOCTH
IJ1 OTPaHVMYEHNA KOINYeCTBA BKIIIOYEHMI/
BBIK/TIOYEHVII, MOJIE/b CTajia 60/ee BHICOKO-
[IPOM3BOAUTENBHOMN, OTBEYAIOIeil T06BIM
MOTPeOHOCTAM.

Mopenu Formentera Plus mpecTaBieHbl
B Bepcusax: CTN — ¢ HaTypa/nbHOI TATOI,
CTEFES — c npunynutenpHoii Taroir, RBTN —

¢ HacteHHbiit Kotén cepuu Minorca Plus CTN

C HaTypa/lbHOI TATOM TONBKO M/ OTOIIe-
uHyua u RBTES — ¢ npunyauTenbHOI TATOM
TOJIBKO [JISI OTOIUIEHUSI C BO3MOYKHOCTBIO
IOAIK/TIOYEHNIs] BHEIIHETO 6oiiiepa. OTH Mo-
JIe/I OCHaIlleHbl MHHOBaMOHHBIM JKK-mmc-
I17IeeM Y HOBBIM TPEXCKOPOCTHBIM LIVIPKY/IA-
I[MOHHBIM HAaCOCOM CO BCTPOEHHBIM BO3JIY-
XOOTBOYMKOM, YTOOBI MaKCUMaIbHO 00-
JIETYNTD HACTPOIKY KOTIA.

Haxkomnen, momenmn Minorca Plus CTN,
¢ HarypanbHoit Taroit 1 CTFES CU c npu-
HYJIWUTEbHOM TATOM C MTHOBEHHBIM IIPO-
U3BOJCTBOM Topsdell BOJBI, XapaKTepusy-
IOTCS TIO/THOCTBI0O HOBBIM BHEIIHUM BUJIOM
U HaIuM4uueM OIHOCKOPOCTHOTO LVIPKYJIA-
LIMOHHOTO HAcOCa CO BCTPOEHHBIM BO3[Y-
XOOTBOIYMKOM; KPOMe TOTO, IIpeflyCMOTpe-
HO yZJa7i€HHOE IOAK/II0YeH)Ee U YIIpaBJIeHNE,
e Obl HY HaXOIWUJ/ICS IIO/Ib30BAaTeb.
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De Dietrich: 20 net
Ha POCCUHCKOM
PbiHKe

BpeHa De Dietrich n3BecTteH

B HalLlei cTpaHe borblie BeKa.
ABTOMOBUM MOA MapKaMi

De Dietrich 1 Lorraine-Dietrich
6LV NpeacTaBneHsl B Poccui-
CKOM MMIMEPWK, a YNOMMHaHe
BOOIPEMHbBIX KOT/IOB MOM{HO
BCTPETUTL B COBETCKOM y4eb-
HKe 1930-x rogos «OTonneHve
W BEHTUAALWA» Npodeccopa
b.M. Alwe. Ha npoTAreHmm
MHormx net De Dietrich nocTas-
nAeT B Poccuio MpoMbILLINeH-
Hble BOAOrPelHble KOT/bl, aBTO-
MaTUKY 1 Apyroe obopynoBaHMe
1A KoTeNbHbIX. B 3TOM roay
vcronHunock 20 NeT ¢ MOMeHTa
OTKPBITVA POCCUIACKOrO NMpef-
ctaBuTenbCcTBa De Dietrich
Thermigue SAS, a 3Ha4mT

M OPULIANBHOIO MPUCYTCTBIAA
KOMMaHM Ha POCCUIMCKOM
PbHKE. 33 3TV roAbl 3HAYUTESBHO
PACLLIMPWACA CMEKTP NoCTaBAe-
MOro 060pyNoBaHMA, @ TaKHe
NpenocTaBiAeMbIX OTe4eCTBEH-
HbIM 3aKa34MKaM CEPBIICOB.
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C 2009 ropa Ha 6ase VIBaHOBCKOTO rocy-
ITApCTBEHHOTO 9HEPreTMYEeCKOro yHUBEp-
cnreta (VII'DY) pericTByer Y4ueOHbIiT LeHTP
De Dietrich, B koTopoM He TONbKO 06y4aior-
Cs1 CTYZIeHTBI BY3a, HO M IIOBBIIIAIOT KBAJIN-
(UKaLMIO OIBITHBIE CIIELMAMNCTHL B Yue6-
HOM II€HTpe IPeJCTaB/IeH BeCh CIEKTP Mpo-
mykiym De Dietrich.

Ha ceropusamnmit menb De Dietrich Bxo-
INUT B OOVH U3 KPYIHENIINX MYPOBBIX IIPO-
M3BOICTBEHHBIX Xomauuros BDR Thermea
Group, npefcrasneHHblit B PO Toprossim
noppaspenenueM OO0 «BbJIP Tepmusa Pyc»
C IIMPOKOI CEThIO JUCTPUOBIOTOPOB U CEP-
BIUCHBIX LleHTpoB. Ha cxmagax koMmaHmm
HIOCTOSIHHO JIOCTYIIHBI BC€ OCHOBHbIE BUIbI
mnpopykuuu De Dietrich n BAXI, Bxmogas
KOT/IBI ¥ BOJOHArpeBaTeNy IIPOMBIIIICH-
HpIx cepmit. IlocTaBkm ocymecTBrIA0TCA
¢ 3aBofioB Ipynnel Bo @panuym, Hupepnan-
max, Mramm u Typuym. B nocnennue rogst
B ACCOPTVIMEHTE HOABIAIOTCS TAKXKe MOJE/N
POCCUIICKOTO IIPON3BOJICTBA.

PaccMOTpMM OCHOBHBIE BUABI 060pPYHO-
BaHUA U cepy UX INPYMEHEHNs B pasind-
HBIX IIPOEKTaX.

TennoreHepaTopHble

1 HebonbluMe KoTeNbHbie
O6opynoBaHue: HaCTEHHbIe KOHIEHCAIV-
onnbie kKoTnbl AMC Pro u MCA Pro 160
MAaKCUMAJIbHOV €IMHUYHON MOITHOCTHIO
160 xBr.

JIJIA TIPOEKTOB C TeIIoreHepaTOPHBIMU
10 360 KBT m1ut He6ONBIIMX KOTETBHBIX CXO-
KX MOIITHOCTeI! Yallie BCeTO IMPUMEHAIOTCS
KacKaJHble peIleHMsA C HACTEeHHBIMM KOH-
neHcaroHHbMu KotmamMu AMC Pro 45, 65
90, 115, a Takyke MCA Pro 160. 9tu Mmopienmn
YKOMIUIEKTOBAHbI ITPOJIBUHY TOM KacKaHO
aBTOMATVKO} C BO3MOYKHOCTBIO YTIPaB/IeHNUA
HECKO/IbKMMY KOHTYpaMM U TIOTOfI03aBYCH -
MBIM PETY/IMPOBAHUEM.

MakcumanbHasi MOIIHOCTb KOT/Ia B BBI-
cokoremieparypHoM pexxume (80/60°C) co-
crapsAeT 152,1 kBT, 4To nossonAer pacum-
pUTHh 007IacTh MX NMpUMEHeHUs U o bomee
MOIIHBIX 00BbeKTOB — cBbilre 1 MBT.

Tem He MeHee, caMBIMI PaCIPOCTPAHEH-
HBIMI ABJIAIOTCA KaCKaJbl U3 IBYX-4eThIPEX
KOT/10B. OUeHb YaCTO OHM KOMIIIEKTYIOTCS
¢upMeHHBIMM KaCKaZHBIMI crcTeMamu LV
n LW, cocrosamumy 13 MOHTQXHOI PaMBI,

:¢ KackapHas YCTaHOBKa Ha 0CHOBE HAaCTeHHbIX KOHAEHCALMOHHbIX ra30BbIX KOT/I0B Cepuun AMC Pro

K COAEPHAHUIO
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¢ TennoreHepatopHble yctaHoBKM HeatBox wkadHoro Tvna Ha ocHoBe Kotnos cepuu AMC Pro

KOJUIEKTOPOB, HACOCOB, HEOOXORMMOIT 3a-
MIOPHO-PEryINPYIOLell apMaTyphbl, 1 TO3BO-
JIIOLIVMM OCYIIECTBUTD OOBA3KY 3a CUMTAH-
HbIe JacBbl.

YoauHbIM  BapMaHTOM  KOMIUIEKTAIIMM
apnsercs Kackag MCA Pro 160 + AMC Pro
115 + AMC Pro 115, mo3BOIAOLINIT peanu-
30BaTh CaMyI0 MOLIHYIO TeIlJIOreHepaTop-
HYy10 359,9 KBr.

Ha 6ase HacTEeHHbBIX KOH/ICHCAI[VIOHHBIX
xo110B De Dietrich maprHépamu paspabarsi-
BAIOTCA U TIOCTAB/IAIOTCS TOTOBbIE U3JENNA —
TerioreHepaTopHele ycraHoBkY (TTY) mikad-
HOTO WM KOHTeifHepHOro Tuma. Takoi Ba-
PUAHT BO MHOTHX CITy4asx y[o0OeH 3aKasdnu-
KaM He TOJIBKO C TOYKV 3peHMs ONTUMMU3a-
IIVM CTPOMUTE/IBHOTO IPOIIeCCa, HO U B TI/TaHe
COITIACOBAHMA IIPOEKTHON JOKYMEHTALUN
U cauy 0ObeKTa.

KprI.I.IHbIe KOTeJibHble
O6opymoBaHue: HanoNbHbIe KOHJEHCAIV-
onnblie Kotabl C 340, C 640 MaKCMMaTbHOI
eTVHIYHON MOITHOCTHIO 1300 KBT.

B 2018 rogy BCTynu B cuiry CBOJ, IIpaBuI
CIT 373.1325800.2018, ycTaHOBMBIIMII Tpe-
60BaHWS K IPOEKTHPOBAHNIO ABTOHOMHBIX

2 KpblwHas kotenbHan B ropoge EropbeBcke (MockoBckas 06nactb) ¢ KotoM C 630 Eco, o6opynoBaH-

MICTOYHMKOB TeIUIOCHAOXKeHVsA, BKI/II0YAs
KpBIIIHbIE KOoTenmbHble. COIMTacHO JaHHOMY
HOPMATHBY, K KOT/IaM, YCTAHOB/IEHHbIM Ha
KpbIllle 3[jaHNs, NPeXbsBIATCA Tpebo-
BaHUA IO YAENbHOMY BeCy, YPOBHIO LIyMa
U pa3bOPHOCTY KOHCTPYKLMU. DTUM YCIIO-
BUSAM B IIOJIHOJ Mepe COOTBETCTBYIOT Ha-

OTONAEHMEM TBC , , o

CTeHHbIEe U HAIOJIbHbIe KOHJEHCALIOHHbIE
kol De Dietrich.

C aroro roja B KpPBIIHBIX KOTENTbHBIX
B OCHOBHOM MOHTHUPYIOTCS HAIlOJMbHBIE MO-
nemu cepum C 340 u C 640, mpuiienme Ha
cMeny npeabigymemy nokonenuo C 330 Eco,
C 630 Eco. OHN yKOMIIZIEKTOBaHbBI CaMOii
CoBpeMeHHOI aBToMaTnKol Diematic Evolu-
tion, kOTOpas Ha JAHHBI/I MOMEHT YCTaHaB-
JIMBaeTCs He TONbKO Ha HAIIOJIbHOE, HO 1 Ha
HaCTeHHOe 000pYHOBaHIe.

Cepus C 640 mpencTaBiseT co60il Ko-
TE/IbHYI0 YCTAHOBKY C JBYMs TeIZIOOOMeH-
HMKaMU, ABYMs TOpelKaMu U AByMs O710-
KaMy YIpaB/IeHWA IION OFHMM KOXKYXOM,
a Takke BBIXOJOM Ha o61iuit HbiMoXof. brra-
rojapsi Takoll KOHCTPYKILMM, 3Ta MOZENb
H03BOJIAET CYIECTBEHHO 5KOHOMUTD MeCTO,
mpy 9ToM obecrednBas pe3epBMpOBaHIE
MOLIHOCTY 1 YAOB/IETBOPsisi TPEOOBAHMIO 110
6ecrepe6oitHOCTI pabOTHI JaXke IPK yCTa-
HOBKe OJHOrO KoTaoarperara. IIpum arom
YCTaHOBKA YETHIPEX-TIATH KOT/IOB IO3BOMAET

¢ KpbiwHan KotenbHan B PAsanu Ha ocHoBe Kotnos C 630 Eco ¢ aBToMaTuKoii Diematic Evolution

HbIM caMoii coBpeMeHHoIi aBToMaTuKou Diematic Evolution

K COOEPXAHUI0

pJocturath MomHoctn 5-6 MBr. C pacum-
PpeHueM IOITyCTUMOIA J/11 KPbIIIHbIX KOTE/Ib-
HBIX MOIIHOCTM [0 5 MBT [ XubIx 3pa-
Huit 1 10 MBT 11 0611eCTBEHHbBIX 3aHII
TaKJe pellleHMsl CTAaHOBATCs BCE Ooree pac-
MIPOCTPAHEHHBIMM.

CeKLMOHHBI TEeITIO0OMEHHUK, JIETKas
paMa M KOMECUMKU I TPaHCHOPTUPOBKM
nenator obopynosarne De Dietrich makcn-
MaJjIbHO YAOOHBIM Ha CTAfIyi MOHTaXKa M/IN
JIEMOHTa)Ka ¥ TOJTHOCTBIO PEMOHTOIIPUTOf-
HBIM BO BpeM: 9KCIUTyaTaIViN.

ITpum ncronb3oBaHMY KOH/IEHCAIIVIOHHBIX
KOT/IOB 3HAYUTE/IbHO CHIDKAIOTCA 9KCIUTya-
TAI[IOHHBbIE M3JEP>KKM 3a CYET BBICOKOTO
KIII (mo 109%) u HusKoro norpebieHns
anexTpudecTBa (671aropaps CrenmaabHON
rOpeNKe ¥ HMU3KOMY TUJPAaBINYECKOMY CO-
IPOTHUB/IEHNIO TEIIO0OMEHHIKA).
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http://www.dedietrich-otoplenie.ru/produkciya/katalog/kotly_bol_shoj_moschnosti/innovens_pro_mca_160_gazovye_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/nastennye_kotly/evodens_pro_amc_gazovye_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/nastennye_kotly/evodens_pro_amc_gazovye_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/nastennye_kotly/evodens_pro_amc_gazovye_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/c_340_640_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/c_340_640_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/c_340_640_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/c_340_640_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/produkciya/katalog/kotly_bol_shoj_moschnosti/s_230_kondensacionnye_kotly/c_330_630_eco
http://www.dedietrich-otoplenie.ru/produkciya/katalog/kotly_bol_shoj_moschnosti/s_230_kondensacionnye_kotly/c_330_630_eco
https://www.dedietrich-heating.com/products/product_ranges/control_panels/vm_diematic_evolution_control_system/vm_diematic_evolution
https://www.dedietrich-heating.com/products/product_ranges/control_panels/vm_diematic_evolution_control_system/vm_diematic_evolution
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/c_340_640_kondensacionnye_kotly
http://www.dedietrich-otoplenie.ru/
http://www.dedietrich-otoplenie.ru/produkciya/katalog/kotly_bol_shoj_moschnosti/s_230_kondensacionnye_kotly/c_330_630_eco
https://www.dedietrich-heating.com/products/product_ranges/control_panels/vm_diematic_evolution_control_system/vm_diematic_evolution
http://www.dedietrich-otoplenie.ru/produkciya/katalog/kotly_bol_shoj_moschnosti/s_230_kondensacionnye_kotly/c_330_630_eco
https://www.dedietrich-heating.com/products/product_ranges/control_panels/vm_diematic_evolution_control_system/vm_diematic_evolution
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/nastennye_kotly/evodens_pro_amc_gazovye_kondensacionnye_kotly

o o o OTOMMEHME 1 BC

BcTpoeHHble, NpUCTPOEHHbIE

U oTAeNibHO CcToALLUe

UHauBUuayasibHbie KoTeJibHble
O6opynoBanue: yyrynssie korasl GT 330,
GT 430, GT 530 u cranpubie KoTnbl CABK,
CABK Plus. MakcuManbHasg eSVHMYHAA
MOLIHOCTD YyTYHHBIX KOTIOB — 1365 kBT,
CTambHBIX KOTIOB — 2900 KBT.

Haubonee MaccoBbIM BUEOM 000pyHO-
BaHUA IPU CTPOUTENbCTBE IPUCTPOEHHBIX
U OTHE/IbHO CTOSAIVX KOTETbHBIX SAB/IAIOTCS
CTajbHBIe >KapoTpy6Hsle Kol Ha cero-
BHAWHMI geHb B Poccuy ¢ takmmm KoTia-
Mmu ToproBoit Mapku De Dietrich peamnso-
BaHbI 00bEKTHI MOIIHOCTBIO 0 12 MBT. [liis
9TOrO TUIIA 06OPYJOBAHNS JOITYCTIIMA TEM-
neparypa TernioHocutena go 105°C, a mak-

:¢ KotenbHas B ropoge Kup:kaue (Bnagumupckan 06nactb) Ha ocHoBe cTanbHbIX KoToB cepun CABK

¢ CranbHble Kotnbl cepumn CABK B KupaucKoii KoTenbHON

cuMajbHOe pabodee JaB/leHME COCTABIIAET
4 u 5 6ap B 3aBucumoctu ot Mopenu. [1o 3a-
IIPOCY BO3MOYKHO CIelfa/IbHOE MCIIOTHEHE
s paboThI ¢ faBieHneM zio 8 6ap. Korbr
KOMIIJIEKTYIOTCA aBTOMaTuKol Diematic-m3,
a TakXXe HaJllyBHBIMM IA30BbIMM WJIM XKUJ-
KOTOIIMBHBIMY ropenkamu De Dietrich v
CTOPOHHUX IIPOU3BOJUTETIE.

L |

B cryyae moBbIIIEHHBIX TpeOOBaHMIl K Ha-
HOEKHOCTY IPUMEHAIOTCS KOTIBI C YYyTyH-
HbBIM Teltoo6MeHHMKOM. IIpu ycmoBun pe-
TY/LAPHOTO OOCTY)XMBAHUA PeCcypc paboThI
TAKOTO OOODPYHOBAaHMA MOXKET JJOCTMUIATh
50 ner. Kak u B cryyae ¢ HallOJIbHBIMU KOH-
IEHCALVIOHHBIMI MOJE/ISIMI, 3TH TeII000-
MEHHVKI VIMEIOT Pa3bOpHYIO0 CEKI[MIOHHYIO

:: KorenbHas B Bonrorpaae Ha ocHoBe 4yryHHbIX KoTioB GT 530 ¢ aBToMaTuKoi Diematic-m3
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KoHCTpyKImio. Kotér moxer cobmparbcst
B CYLECTBYIOIEM 3aHWUN U MJEA/IbHO IIOf-
XOIUT J/Is1 PeKOHCTPYKLMM KOTE/IbHBIX.

Knapranbnble KoTeJibHble
O6opynoBanue: cranbHbre KOTIbI CA R (HO-
BMHKA) MaKCHMAIbHOIl eIVHIYHOI MOII-
HocTbI0 7000 KBT.

Ocenbio 2021 roga De Dietrich pacumps-
€T JIMHENKY IPOMBIIIEHHBIX BOJIOTPEHBIX
KOT/IOB ¥ HauMHAeT IIOCTAaBKY HOBOJI cepum
CA R ¢ guamasonom morgHocTy 5o 7000 kBT.
KoHcTpyKiyss HOBUHKHM pa3paboTaHa C y4é-
TOM OIbITA BEYMINX €BPOIEVICKUX IIPOU3-
BOZMTENEl M MOTPEOHOCTEI POCCHUIICKOTO
pbiHKa. JTo mepBblit koTén De Dietrich,
KOTOpBIiT OyfieT BBIMyCKaThcA B Poccum Ha
COBPEMEHHOII NPOM3BOJCTBEHHON IUIOLAJ-
Ke, VIMEIOIeil MOATBEp)K/eHNe CTaHAapTa
kasecrBa ISO 9001. Braromapst Gmmsoctn
K POCCUIICKMM NOTPEOUTENAM CPOK MOCTaB-
Ki1 000py/ioBaHNsA OyfieT 3HAUMTEIbHO CHIU-
JKeH. B To ke Bpemst HOBast IpoRyKuus Oy-
JleT COOTBETCTBOBATD IOAXOAY U CTAHJAPTaM
De Dietrich, Bkroyast BHELTHUI BUJ KOTIOB
U VCIIOIb30BaHMe (PMPMEHHOI aBTOMATHKI
Diematic-m3. HoBumuky O6ygyT OTIM4aTh
BBICOKVE paboure xapakrepyctukum: KIIJT
He HIDKe 92 %, MaKcMMasbHas TeMIleparypa
115°C, pabouee gaBreHue fo 6 6ap, 9To Ho-
3BO/IUT IPYIMEHATD JAHHBIE MOJEIN Ha IIPO-
MBIIUIEHHBIX TIPEANPUATHAX U B IPOEKTAX,
CBA3AHHBIX C TemoceTsamMu. Havano mocra-
BOK — CEeHTAOPb-0OKTA6pS 2021 ropa.

K COAEPHAHUIO


http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/gt_330_gt_430_i_gt_530
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/gt_330_gt_430_i_gt_530
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/gt_330_gt_430_i_gt_530
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/zhidkotoplivnye_gazovye_kotly_cabk
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/zhidkotoplivnye_gazovye_kotly_cabk
http://www.dedietrich-otoplenie.ru/
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/paneli_upravleniya/diematic_system_r/diematic_m_3
http://www.dedietrich-otoplenie.ru/
http://www.dedietrich-otoplenie.ru/
http://www.dedietrich-otoplenie.ru/
http://www.dedietrich-otoplenie.ru/
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/paneli_upravleniya/diematic_system_r/diematic_m_3
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/zhidkotoplivnye_gazovye_kotly_cabk
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/zhidkotoplivnye_gazovye_kotly_cabk
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/kotly_bol_shoj_moschnosti/gt_330_gt_430_i_gt_530
http://www.dedietrich-otoplenie.ru/index.php/produkciya/katalog/paneli_upravleniya/diematic_system_r/diematic_m_3
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E.C.A. — nporpecc
W pa3BuTHe

Obnagas 65-NeTHUM ONbITOM
pPaboTkl Ha pbiHKe 0HOPYO0Ba-
HWA O11A OTOMNIEHVA 1 CTPOW-
Tenbcrea, E.CA. AaBnAeTcaA
OAHM 13 BeayLLIX bpeHaoB
B OTPAC/K, KOTOPLIM BRIOYaeT
B cebA camble pa3Hble KaTero-
PUM NPOOYKLMM — OT CUCTEM
LIeHTPaNbHOrO U MHAMBUOYAb-
HOIO OTOMMNEeHWA 00 apMaTypsbl
ONA KYXOHb M BaHHBIX KOMHAT,
OT CYCTEM K/anaHoB [0 Kepa-
MUYECKOM CaHTEXHMKI.

Ml 0bcyamnm UccriefloBaHUA 1 pa3paboTKK, IKO-
JIOMUYHBIN AM3aiH U 3HeproadheKTUBHOCTb Npo-
aykumm E.CA., KoTopaa npodon<aeT aKTUMBHO
pa3BMBaTLCA Ha MUPOBLIX PhIHKaX, C FreHepanb-
HbIM AUpeKTopoM KoMmnaHum Eleks («3neKc»)
Opiw Tuarkapet A. L. (Dis Ticaret A.S.). Kom-
NaHWA «371eKC» ABNAETCA oduLManbHLEIM npea-
craBuTeneM E.CA. Ha BHELLIHWX pbIHKaX.

:¢ He mMornu 6bl Bbl pacckazaTb HaM 06 uc-
cnefoBaHMAX U pa3paboTKax Baller KOM-
naHuM, BaluMX NPOU3BOLACTBEHHbIX TEXHO-
JIOTUAX U MECTOHaXOoMJeHUU Ballero Ha-
Y4HO-UCCIe[0BaTeNIbCKOr0 LeHTpa, KOTo-
pblit oTBeYaeT Ha 3anpocbl noTpeburenein?
O.T.: Kakun E.CA., Mbl HMKOraa He oTCTynanu ot
HaLLUMX MPUHLMNOB. Mbl Npraaém 6onblLuoe 3Ha-
YeHWe YeroBeYecKoMy daKTopy, YCTOMYMBOMY
PasBUTUIO MIPa W 300POBbLI0 MoKoneHuin. Coxpa-
HAA 3TOT NPUOPUTET, Mbl C/IEAMM 33 Pas3BUTHEM
W paspabatbiBaeM HaLWM MPOOYKTbl B pamKax
HIOKP, 4To6bl BBICTPO 1 C OpueHTauUMel Ha pe-
3yNbTaT pearvpoBaTb Ha MOTPEBHOCTU HalLMX
notpebuTeneit U MNOBbILLATL KaYeCTBO HMU3HM
B WX [JOMaXx.

Halu Hay4Ho-1ccnenoBaTenbCKU LIEHTP, pa-
6oTalOLLMN C MHOPACTPYKTYPOM MHDOPMALIMOH-
HbIX TEXHOMOMWM, UrpaeT rnaBHylo Posb B pac-
LUMPEHUN BO3MOMHOCTEN HALLMX MPOLYKTOB.
CNOMHOCTb MPOLIECCOB KOMMBIOTEPHOTO TECTU-
pOBaHUA — 3TO CaMblil dyHOAMEeHTabHbIN daK-
TOP, KOTOPbI OTNIMYAET HAC OT HALLIMX KOHKypeH-
TOB B 06/71aCTN UCCNe0BaHNM U pa3paboToK. Mel
paboTaeM C HaLLWMM NMPOoAYKTaMu B YETLIPEX pas-
HbIX TOUKaX, MOLENMPYA YCIIOBUA KIIMEHTOB U Te-
CTUpYA BCe GYHKLMM B COOTBETCTBUM C €BPOMNei-
CKUMM CTaHZAPTaMM.

Mbl 0CO3HAEM BarHOCTb 06HOBIIEHWA MPOM3-
BOACTBEHHbIX TEXHOMOMMIA. YCKOPAA HalW aei-
CTBMA MO YNyYLLEHWIO B3aMMOLENCTBUA YernoBe-
Ka M pob0oTa Ha HaLLMX CyLLIECTBYIOLLIMX OObEKTaX,
Mbl pearnunayeM BarkHble MPOEKThI, KoTopble cae-
NaoT BO3MOMHBIM 3TW M3MEHEHUA.
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:¢ Pacckakute o Bawen npoAyKuuu
1 paspaboTKax us 06;1acT oToNUTEbHOIO
ob6opyaoBaHWA, B YacTHOCTU, 0 KOM6UHU-
poBaHHbIX KoTnax. Ecnu nu cpeam Hux Ta-
Kue, KoTopble 06ner4ynnm »usHb norpebu-
Tensa U 6binn paspaboTaHbl UM BbiBeeHbI
Ha pbIHOK B paMKaXx KOHL,enuuu sHepros¢-
$EeKTUBHOCTU U 3KONOrUYHOIro Au3aitHa?
O.T.: bonee 35 neT KoMnaHuA E.C.A. ABnsAeTcA
OOHWM U3 CUIBHENLLIMX MMPOKOB B OTPaciM Ter-
noBoro obopynosaHuA. BeA Halla BeIcoKoaddeK-
TWBHaA 1 3KOMOTMYECKM YMCTanA NPOAYKLUMA — OT
KOMOWHMPOBaHHBIX KOT/IOB [0 CUCTEM U paava-
TOPOB LeHTparibHOro OTOM/eHNA — UMeeT HU3-
Koe 3HepronoTpebreHVe U 0TBEYAET CambiM CMe-
SIbIM OMMIOAHUAM «MO€arbHOr0 KNMMaTa», KoTo-
PbI XOTAT OLLYLLIATh HALLIM MOTPEBUTENN B CBOMX
HUTTBIX MOMELLIEHUAX.

bonee 35 ner kKomnanua E.C.A.
ABNAETCA OAHWUM U3 CUNIbHEMULLIUX
UrPOKOB B OTpaciu TenJioBoro
obopynoBaHus

Mbl cTpeMmumcA K 6e30MnacHoMy, MHHOBALIMOH-
HOMY, 3KOMOMMYECKN YNCTOMY U TUMUEHUYHOMY
MPOM3BOACTBY, @ TaKwe paspabatbiBaeM Mpo-
[YKTbl, KOTOpble MaeanbHO COOTBETCTBYIOT OMKM-
[OaHWAM 1 NOTPEBHOCTAM HaLLIMX KIMEHTOB, U Bbl-
BOOMM WX Ha pbIHOK. EKerofHo Mbl 3amyckaem
B CpeAHEM TPW HOBbIX MPOAYKTa BO BCEX HALLIMX
cermeHTax. B cBOEM MpoW3BOACTBE Mbl CTPOro
npuaeprHm1BaemMca noaxoaa, HanpasneHHoro Ha
npenoctaBneHye 6e3onacHbIX U rUrMeHUYHbIX
peLUeHWA HalMM noTpebuTensM, yaenss oco-
60e BHVMMaHWEe MHHOBALMOHHbIM, 3KOSI0rMYEeCKm
YMCTBIM MPOAYKTaM, KoTopble co3faloT aobas-
NeHHyI0 CTOMMOCTb. Mbl  paccMaTpyBaeM  Mo-
[OEpHM3aLMI0  NPOW3BOACTBEHHBIX TEXHOMOM U
KaK BarkHelLLIee ycrioBMe [/1A TOro, YTo6bl ObiTh
B aBaHrape KOHKYPEHTHOr o pbIHKa.

C nepBoro AHA OCHOBaHWA KoMrMaHuA pabo-
TaeT Hag TeM, YTobbl 06ecneynTs MaeanbHyio
TeMnepaTypy B HUIMLLAX HaLLMX NOTpebuTenei.
C 37OV Uenbio Mbl NpeacTaBUIM UM KOMBUHMPO-
BaHHbI boinep Confeo Premix, KoTopbit ABNA-
eTCcA MocnedHMM 3BEHOM B LieroyKe, o6beam-
HAIOLLMM TPAaMUMM 1 OMbIT B 06/1aCTU TEXHUKM
naeanbHblX Temnepatyp. Hal KoMOuHMpoBaH-
HbIM KOTEN HoBoro nokosnerua Confeo Premix,
yOOCTOEHHbIM Harpaabl Green Good Design, 6na-
rodapA CBOEMy Kaccy 3Hepro3dpGeKTMBHOCTM
06eCneYnBaeT 3HaAUMTENIbHYI0 IKOHOMUIO AnA
CBOVIX NOSb30BaTeNel, 3aH1ManA NP 3TOM 04eHb
Masio Mecta 6narogapA MUHWMMasbHbIM pa3Me-
paM. OH BblOenAeTcA CBOMM CEHCOPHLIM CTeK-
NAHHBIM 3KPAHOM 1 MHHOBALMOHHLIM AM3aHOM
CO CTeKNAHHOM NepedHer naHenbto. bonee Toro,
OH MUMEET HaCTOSMbKO 3CTETUYHBIN B, YTO HaLLIN
noTpeduTenn MoryT pasMecTuTb ero B CamoMm
BMOHOM MeCTe CBOEI0 HW0ro NoMeLLIEHNA.

K COAEPHAHUIO
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LlenTpanu3oBanHoe
TennocHabeume

B ropogax YKpauHbl.
Yactb 3*

MuHperoH YKpanHsl cero-
OHA BHeOPAET MHCTPYMEHT
CTpaTern4ecKkoro passum-

TUA CUCTEM TEMNOCHAOHEHNA
Ha YKparHe — HOBYIO METO-
07100 Pa3paboTHM CxeM
TennocHabreHrA O1A ropoaoB
YkpauHbl [1]. [TpoumTan 1 obpa-
[0BasCA: HAKOHEL-TO BNacCTb
B3A/1aCk VICNPaBAATL CBOIO
3aKOpPEeHesyIo OLLMOKY OBYX
NocnegHMX OecATUIeTUN. .

Astop: Bacunui CTEMAHEHKO, aHepro-
CepBUCHaA KOMNaHUA «3KOIorUYecKme
Cuctemsbl» (r. 3anoporKee, YkpamHa)

* OKoH4aHue. [NepBble ABe YacTu CTaTbi CM. HoMepa rypHana COK

N°1/2020 n Ne4/2020 [1, 2].
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Npepucnosue

OtcyrtcTBre 00LIeil CTpaTeruy pPasBUTHS
TEIVIOCHAOXKEHNUS [JIsI TOPOOB YKpauHBbI
HPMBENO K IIOCTENeHHON Jerpafalny LeH-
TpanusoBaHHOro TtemwiocHabxenns (IIT).
He nmomorm Hu [iecATKY MWUIMAPHOB IPH-
BeH OIOJKETHBIX CPENCTB, HM MIJUIMAP/BL
TOMNIapOB TeXHIYECKOJT IIOMOLIY 3aIIa/fHBIX
CTpaH, MHBECTMPOBaHHBIX 3a 20 jIeT B pac-
IIBUIEHHOM BIJie B peabyInTaniuio [jeHTpa-
JIM30BAHHOTO TEIIOCHAOXKEHNUSI YKPauHBI.
IMorpeburemu apyxxuo nokuganu LT, n aTo
ABJIEHME CTAJIO JIyYIIeN OLEHKOM JeiiCTBUI
FOCYAAPCTBEHHBIX CTPYKTYP.

«...Memoouka HanpaeneHa Ha 6HedpeHUe
8 HACENEHHBIX NYHKMAX C HUCIOM XHcUrhe-
neti 6onee 20 muic. uenosex spPexmusHoLl
cucmemyl UeHMPANU308aAHHO20 MENNOCHAO-
HEHUS, KOMOPAS NPedycMampusaem npous-
800cmeo 50 % mennosoil dIHepeuls U3 60300-
HOBTIAEMBIX UCTOUHUKOS dHepeuu unu 75 %
Mensosoti dHepeuu, NPoU3BoOUMOLi 6 npo-
uyecce kozeHepauuu...» 3].

B my6nmukanuu [3] Ha caiite MuHuUCTep-
CTBO Pa3BUTHA TOPOFOB M TEPPUTOPUIL
VKpauHbI UMEHHO 3Ta «OOIIEeBPOIEIICKas»
11e/1b 00'bsIB/IEHA OCHOBHOI] L{€/IbI0 MOJIEPHI-
3aIMy CUCTeM IIeHTPaIM30BaHHOTO TeIUIO-
CHabYKeHNsI TOPOOB CTPAHBI, POYHO «IIOf-
CeBILIVX» HA HPMPORHBIA ra3. MOXHO IIpo-
BOSIJIAIIATD «EBPOIIEJICKIIT BEKTOP» PasBy-
TVA TENIOCHA0KEeHMA YKPAMHCKIX TOPOJIOB

I'POMKO, BCITYX, ¥ IPY 3TOM AeCATUIETUAMU
UATY B IPSMO IIPOTMBOIIONIOKHOM HallpaB-
nmeHun. TakoBa OCOOEHHOCTH YKPAamMHCKOI
HOJIUTHUKY, KOTOpast HAOMIOAEeTCsl B CTpaHe
nocnepnuue 20 ntet. [Tprdnust u r1y61Ha fe-
Tpajialiuyl LIeHTPAIM30BAHHOTO TEIUIOCHAO-
JKeHUsI YKpanHbl HOZPOOHO OINCAHBI B ABYX
cTaTbsX aBTOpa «lleHTpanu3oBaHHOE TeIIO-
cHab)KeHIe B TOPOfAX YKpauHsl» [1, 2].
CraHeT /M HOBas METOJO/NIOIMA CTpaTe-
IMYECKVMM JIOKYMEHTOM [yId MYHMLIMIIA/IV-
TETOB, JJIA NpPeAIpUATUIl TEINOBbIX CeTell,
I/ CaMOTO MUHNCTEpPCTBA U, IIaBHOE, He-
HOCPEACTBEHHO /I HOTpeOuTestel, Hadas-
X COMHEBATbCsI B 9P PEeKTUBHOCTYU IieH-
TpPaNM30BAHHOTO TEIIOCHAOXKeHMsA? B oTBeT
Ha 3TOT Ba)XHBII BOIPOC NMOSBUIACH CTATbA-
comHeHMe aBTopa «TemmocHabkeHme ropo-
TOB YKpanHbI — CXeMBI WV CTpaTerny» [4].

OtcytctBue obwein crparerum
pa3BuTMA TensiocHabxeHus ana
ropopoB YKpauHbl npuBeno K no-
CTeneHHOW AerpajauuM LeHTpa-
NWU30BaHHOrO TeniocHabxeHus.
He nomorno Huyero

Hacrosmas crarbs 3aBepliaeT LUK CTa-
Teit «l]eHTpa/M30BaHHOE TEIIOCHAOKEHe
B ropopax Ykpauusb» [1,2]. Eé HasHadve-
HUe — TIPeIOKUTb PEKOMEHJAIVM K HO-
BOIJ1 MeTomoIoIMM. PekoMeHia1mm, KoTopble
MTO3BONW/IN OBI €11 JefICTBUTE/IbHO CTaTh MH-
CTPYMEHTOM CTPATETMYECKOTrO Pa3BUTHA CU-
CTeM TeIIoCHab)KeHNs Ha YKpanHe. BaxxHo,
4YTOOBI He MOBTOPMIACh MCTOPYSL CO CXeMa-
MM TerocHabeHus: 240 TOPOJOB CTPaHbI,
Pa3pabOTaHHBIX IT0 HEXKM3HECIIOCOOHOIT Me-
Tomonoruy 2006 Tofa 1 OCTaBIINXCS TeXKaTh
6ecrionesHpIM OyMaXXHBIM Ipy3oM. BaxkHo,
4TOOBI HOBBIE CXeMbI IOMYYM/IN PeanbHOe
¢duHaHCHMpOBaHMe, a MOTPeOUTENN HadaIN
Bo3BpaiaTbca B 1IT. Taxoke BaXKHO, 4TOOBI
M3Pbl TOPOZIOB M PYKOBOIMTENN TEN/IOBBIX
XO3AJCTB IOTY4M/IN JOITOCPOYHBIE OPUEH-
TUPBI ¥ JOPOKHbIE KapThl PasBUTHA CBOMX
cucreM TennocHabxenus. [Tostomy fanee —
HEMHOT0 aHa/I13a Y IPOTHO30B.

K COAEPHAHUIO


https://www.ecosys.com.ua/
https://www.ecosys.com.ua/
https://www.c-o-k.ru/articles/centralizovannoe-teplosnabzhenie-v-gorodah-ukrainy
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Kako# KnuMart Hac aer

B 6nmaiume pecatunetua?

Hayunbii pykoBopurens [mppomerneHTpa
Poccum Poman Bumbdanp cumraer, 4ToO:
«V3menenue xnumama na 3emne npusedém
K cMeHe npodomicumenvHocmu “6onn” mensa
u xonoda. “Bonnvr menna” 6yoym uause no-
smopsimucsi, npexoe écezo nemom. IIpodon-
HUmenvHOCMy Imux “eonH menna’ Oydem
yeenuuusamocs... Ho npodomicumenvrocmo
“gonn xonoda” 6ydem meHvute, a ux cuna 6y-
dem eviute...» [5, 6].

Dusiast B Gynyiiee, MOKHO IPERIONOXNTb,
YTO 3aTpaThbl SHEPTUN JIETOM CTaHyT BBIIIIE,
4yeM 3uMoit. 2021 rop o4eHb MMOXOXK Ha 3Ty
MOJieib — K/IMMAT CTAHOBUTCS BCE Goree
KOHTPACTHBIM, a IIOTOJHble aHOMAMK ObI-
CTPO «CTaBSIT Ha KOJIEHW» Y>Ke He TONBKO
MaJIeHbKIIe TOPOJ4, HO U IieJIble CTPAHBL.

Yro byaeT npoucxoautb

¢ notpebutenamm (co 3paHMAMU)?

ITo omeHKaM MeXyHapOIHBIX 3KCIIEPTOB,
VkpauHe IIOHaOONTCsT He MeHee TPEX Jecs-
TUIETUI Ha yTerienne 60)'II>I.HI/IHCTBa 3na-
HUII IO eBPOIEJICKUX CTaHAAPTOB. ITO HaM-
6oree BepOATHBII MEPHOJ, CYIECTBOBAHMA
CUCTEM LEHTPATINI30BAHHOIO TeHTIOCHa6-
JKEeHNA, HCO6XOI[I/IMOCTI> B HUX 6YJI€T CHU-
JKaTbCA 110 Me€pe pOCTa KOIMYECTBA «TEPMO-
MOJI€PHM3VIPOBAHHbBIX» 3/IaHUIL U CIIaJja Tell-
JIOBBIX Harpy3oK.

YKpanHCKMM TopopiaM, IJIaHUPYA «ITIVC-
cagy» OyAyILIero TEIVIOBBIX CeTell, HY>KHO
OIIpefeNIUTh TOUKY MX HeBO3BpaTa. HyxxHO
M3y4aTh KO/UIEKTMBHYI0 BOJIO IIOTpebuTe-
71eJ1 TENJIOBOVI SHEPTMY Y YIIPAB/IATD €il Ipu
9HEPreTNIECKOM IUVIaHMPOBaHNN, YTOOBI HE
ﬂOHYCTI/ITb Xaoca.

K COOEPXAHUI0

:¢ XapbkoBckas T3L-5 (540 MBT) — ofiHa U3 KpyNHEMILMX YKPaUHCKMX TEN0INEKTPOLEHTpanen

Yro MAET Ha cMeHy rasoBbIM

KOTNnaM U npupoaHoMy rasy?

OcHOBHOIT TexHOJIOrMell OGyAyLlero B CTpa-
Hax EBpormerickoro corwsa ceropHsa ABnA-
eTcA 9NMeKTpUPUKAIVA OTOIVIEHUA VM OXJIa-
KJIeHNs TOPOJIOB U 3[aHMiL. Bropas 6asoBas
TEXHOJIOTMsA — IIEPEXOJ, Ha «3€JIEHDBII» BO-
TOpOJ B Ka4eCTBe OCHOBHOTO TOIUIMBA 3aMe-
IIeHNUA IPUPOJIHOTO rasa, Py YCTIOBUH, YTO
6ynyT HalifleHbl JeNIEBble TeXHOMOTUN A
IIPOM3BOZACTBA «3€TI€HOr0» BOTOpPO#a — Ce-
TOOHA TaKUX TEXHOJIOTUIT HeT.

Jlna YKpauHbl TOpasfio MpeAnodTUTeNb-
Hee «3€/IEHOr0» BOZIOPOJiA ABJAETCS pas3BU-
TVe TIPOM3BOACTBA OMoMeTaHa. TerIoBble
HACOCBI 1 BO30OHOBJIsIeMast 3/IEKTPOSHEPIIst
OT COJIHI]A M BeTpa — 3TO caMas peajbHasd
HepCIeKTHBA CUCTeM KIMMATU3aIMU TOpo-
TOB 1 3maHuil Ha YkpanHe B XXI Beke.

B kakux cTpaHax EBpocotosa
pa3BuBaioTca cuctembl LiT?
VIcKmIOunTeNbHO B TeX CTPaHaX, I7ie IpaBu-
TE/IbCTBA VIMEIOT JIONTOCPOYHBIE CTPATEeru
pasButus LT u mpsAMO MM KOCBEHHO Cy6-
CUMPYIOT 9TO pasBuTve. B GonbiinHCTBE
crpan EBpocorosa IIT He passuBaercs. JIyu-
it mpuMep A YKkpauubl — Janua c eé
TpeMs JeCATWIETHUMM HAIVOHATbHBIMM
IJTaHaMJ TeIIOCHabKeHu (ITepBble IeCATD
meT — mosbimenne Hagéxuoctu 1T, BTO-
pble TecATh — MOBBIIIeHVIe SKOHOMIYECKOI
adpdexrusroctu 1T, TpeTby mecATdb metT —
nexap6onusarys, nepexon LI'T Ha MecTHOe
TOIUIMBO ¥ BO30OOHOB/IAEMbIE ICTOYHIKIA).

OrnappiBasch Ha mnpoenmme 30 JieT,
MOXKHO CKa3aTb, YTO YKpauHa K TaKIM CTpa-
HaM He OTHOCMTCA. Bce Tpm mpomrepiune
mecATWIETUs OBICTPO MEHSIOLINECs HpaB-
TE/IbCTBA CTPaHBI COMEICTBOBAMA He pas-
BuTHIO, a paspany IIT. To ke camoe mponuc-
XOfIUIT U CErOfH:A. YBepeH, YTO YKpaMHCKIe
roposia 1 B OyayleM He IIOMydaT TOCyfap-
CTBEHHOI HOMJIEPXKKM, OCOOEHHO OT MVHH-
cTepcTBa (MHAHCOB CTPAHbI, M OCTAHYTCA
HaeiiHe ¢ Mpo6/IeMaMyl CBOErO TeIUIOCHAO-
JKEHNA. DTO Haflo 3HATH U IIOMHUTD BCEM TIO-
xnoHHNKaM 1T — momuTuka ykpamHcKoro
TOCyHapCTBa JIyKaBa U HeHaéXHa.

VIMeHHO HONMTHUKA Yepe/Ibl TPAaBUTETbCTB
Yxpaunbl npesparuna LIT B «uemopan 6e3
PYUKI» — ¥ OPOCUTD HeJIb3s, U TALUTh BCE
TsOKenee. Ipy3 HAaKOIUIEHHBIX JONTOB U OT-
CYTCTBME 3HEPreTMYecKOro IITAHUPOBAHNA
Ha YKpauHe IIpUBeIN IPaBUTEIbCTBO K pe-
IIEHNIO PeCTPYKTYPUSMPOBATD VTN CIIVICATh
MHOTVIe MVUTMAPBI TPUBEH JIONTOB TET/IO-
ceTelt Ha JONTY MyHUIUITATUTETOB.

BepHYI0 OLieHKY 3TOMY SB/ICHUIO A/l MIP
Mapuynona Bagum boituenxko: «/la, makas
pecmpyKkmypu3ayus 603MOHCHA, HO MONILKO
UeHoll nomepu paseumusi 20po0os, Nociue
3Mo020 pazsumus 6omvuie He 0yOern».
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TEpUsAM — U LIeHTPAIM30BAHHOTO, I JIeLjeH-
Tpa/m3oBaHHOro. Hy)kKHO CpaBHUTH TEXHU-
YECKYIO 1 9KOHOMIYECKYI0 3¢p(heKTBHOCTD
CYIECTBYIOLIMX CHUCTEM TEIIOCHAOKEHNS,
HpeX/ie BCETO C TOYKM 3PEHMsI MHTEPECOB
notpeburerneit. ViMeHHO mOTpebuTeNM, MX
MHTEPeChl TO/DKHBI OINpeRe/siTh Oymyiee
TEIUIOCHAOKEHNSL.

BblenB 30HBI TEIIOCHAGKEHNSI TOPOLIa,
OIIPENENTh MHAEKCH X 3(GEKTUBHOCTI
JUISL IPOLUIBIX U OYAYIIMX IIePIOfOB Ha OC-
HOBe aHa/IM13a CIIPOCa Ha TEIUIOBYIO SHEPIIIO
OT IOTpebuTerneit.

HackomnbKo 13BeCTHO aBTOPY, TOLOOHBIIT
aHA/IM3 Ha YKparHe Ipu pa3paboTke CxeM
TEIUIOCHAOXKEHNMST HUKOTZA He IIPOBOJVIICS,
a B (hOKycCe aHA/IN3a CXeM TeIIOCHAOKeH s
Bcerga ObUIN MCK/IIOYNTENBHO CUCTEMBI LieH-
TPAIM30BAHHOTO TEIUIOCHAOKEHIST, KOTOPbIe

MaTb pekoMeHgauum

ANA ropofoB U pa3paboTuuKoB

cXeM TennocHab»eHus

IIpn orcyrcrBum HaumonanmbHol crpaTte-
TUM TEIIOCHAOKEHNMA KaXJOMY TOPOfly He-
00X0fiIMa CBOSI [JO/ITOCPOYHAst CTpaTers
TeryocHabKeHmst Ha mepuog 1o 2050 ropa.
Meropomnorust pa3pabOTKI CXeM TeIIOCHA0-
JKeHUsA OpMEHTMpOBaHa Ha nepuof o 2030
rofia U ABJIAETCS CYTy0O0 TaKTUYECKUM [O-
KyMmeHToM. KabuHer MuHncTpoB YKpanHst
rpy6o ommbcs, mpefyIarasi ropogaM HOBYIO
METOMIOTIOTVIO KaK SKBMBAJ€HT CTpAaTEeIuu.
B 31 cpoky HEBO3MOXXHO MOJEPHU30BATh
TeIIOCHAbXKeHe TOPOIOB Ha YPOBHe LieTIel
EBpomnerickoro corosa.

HaunHatb pa3paboTKy cXeM TeIIoCHab-
JKEeHMA HYXKHO € pabOTBI HaJ| OITOCPOYHOIT
CTparermeit — MOPOXKHOI KapToil, 06bsic-
HSIOIEIl CPOKM U CTOMMOCTD (MM OKyTIae-
MOCTb) IOCTVDKEHMA TPEX OCHOBHBIX Liefieit
MOZIEpHM3ALMM  CYLIECTBYIOUIMX CUCTEM
TEIUIOCHAOXKEHNS, B TOM 4ICTIe:

IOBBIIIEHVIe HAaIE&KHOCTY TeIIOCHAbXe-
HUA B YCTIOBMAX NafIAIOIIEro CIpoca U Kn-
Matmdecknx usmenenui (2030 rox);

IOBBIILIEHIIE 9KOHOMIYECKOIT 9 exTnB-
HOCTY TeIJIOCHAGKeHM [Is TOTpebuTeeit
B YCTIOBUAX POCTa LIEH Ha yITIEBOIOPOHOE
TormmBo (2040 rox);

IePeXofi K TeIIOCHA0XKEHUIO TOPOIOB OT
BO300HOB/ISIEMBIX MCTOYHIKOB Ha OCHOBE
HeKapOOHM3aLM U 9MeKTPUGUKALVN 110
npumepy ropopos EBpocorosa (2050 ro).

JIo/KHBL OBITH TAK)Ke HMPEIOKEHbl MH-
IVMKATOPBI TOCTVDKEHMS Iieieil 110 TIATUIeT-
HUM IIepyoJiaM, KpPaTHBIM IIepUofiaM KaJleH-
LMY MECTHOJ B/IaCTH. DTO IO3BOIMUT HMOHM-
MaTbh Pe3yNIbTaTUBHOCTD NEMICTBII MECTHO
BJIACTH 110 Pa3BUTHIO TEIIOCHAOKEHNSL.

B Hauasie paboT HEOOXOAVMO BBIIIOTHUTD
IIO/IHBINl QHA/IN3 CYLIECTBYIOLIEN CHCTEMbI
TEIUIOCHAOXKEHMS TOPOfia 10 eAMHBIM KpH-
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TexHoreHHan KatacTpoda 2006 rona B AnveBcKe (YKpauHa)

3umoit 2006 roga B ropofe AndeBcke JlyraHckon 0611acTy YkpanHel 63 0TomneHnA octanicb
16 ropofckux LKon u3 20, 22 OeTCKMX JOLLIKOJBbHBIX yYperkaeHusa 13 25, MATb NevebHbIX 3aBe-
nenuin s 16, 517 nomos 13 836. B 30-rpadycHbii Mopo3 6e3 Terna okasanuch cabitlie 110 Tbic.
roporaH. [NocnencTsunA aBapum 6onee MecALa YCTpaHANM CUnamm JecATH obnacTeit cTpaHbl.

OnacHaA cuTyauma B AlYeBCKe CrIoMIMNacs Nocsie NpopkiBa MarucTpasibHoM TENNoTpacchl
OT KoTenbHoM «BocTouHadA» B Houb € 21 Ha 22 AHBapA 2006 roga. YTPOoM npuyLLIoCh Npov3Be-
CTV e€ aBapuiHyI0 OCTaHOBKY. [JHEM 13-3a OTKMIOYEHNA SNEKTPO3HEPT MM NepecTana paboTatb
ropoACKaA KoTenbHaA «3aBOACKaA», M CUTyaLWA CTarna KatacTpoGUUECKOI: MOCKOMbKY He Bbin
NPOU3BELEH CMB BOALI M3 BHYTPUAOMOBLIX CUCTEM, MPOU3OLLISIO «Pa3MOParMBaHME» Tenmo-
ceTelt 3HaUMUTeNbHOM YacTu Huoro doHaa. BeneacTBre cUbHOM0 M3HOCa CUCTEM LIEHTPann30-
BaHHOIO TenIocHabeHMA ropoA B 3KCTpeMasibHble MOpo3bl (Temmepatype nagana 4o —35°C)
OKa3arcA 6e3 Tenna. YKpauHcKMe BNacTy 06bABKUIM B ANYeBCKe Ype3BblHaiHOE MOSOMKeHMe.

Hutenu ropofa scnommHaioT 3uMy 2006 roga:

«¥YmpoM npocsinaeMcA — bamapeu xos100Hsle. [TomoM cKa3au, Ymo MexHO2eHHAs aBapUA.
Hayario 6cé pasmep3amecs, Ha Nepabix 3Maxcax 8 KBapmupax 8oobuue bbl10 MUHyC 08a 2pa-
dyca. babywiKu epesnuck Bo3/1e KOHPOPOK, 0CObEHHO Ha Nep8bIX 3madicax. ['de-mo Yepe3 Hede-
J1t0 pa3BepHY/IU NAIaMKU B0 0B8opax, 071A 0bozpeaa. B Hux pazdasanu nodam 2opa4ul 4ad...»

«Y MeHs doMa 66110 He 04eHb X0/I00HO, NOMOMY YMO 2pesIuct IeKMpPUYecKUMU 0bozpe-
8amesiAMU, NPUYEM He pabpu4HbLIMU, a CaMONA/IbHEIMU, 02POMHBIMU. HO 8 KOMHamMe 6ol caH-
mumemp s160a Ha cméknax. braeodapa smum 0bozpedamenam y Hac bbi10 OMHOCUMETbHO
menyio. A Mol Opye 00/120 cuden 3a KOMNLIOMEePOM U OMMOPO3Us1 cebe Nasibybl Hoa...»

«Y Hac 8 nodve3de icusém beidwuli criecaps. Ko2da 3mo 8cé criy4usiocs, oH no cobcmaeH-
Hol uHUYyUamuge Noweés 8 no08as1 U cnycmus 8oy U3 cucmemsl. B umoze 8 okpecmHeix 0o-
MaX U WKo/Iax 8 bamapesx 3aMEP3/1a U BCE pa3opaasio. A y HaC — Hem...»

«BmOopHUK, 24 AHBapA. [Joma o4eHb X0/100HO. PazpabamelBaio CB0I0 cucmemy BbICUBAHUA.
LomoUi nonadato mosieKo No30HO Be4epoM, NO3IMOMY COXPAHUMb MenJio 8 KBapmupe He npeo-
CMas/iAemcAa BO3MOICHbIM. IeKmpoobozpedamera y MeHa Hem. Ymo Jice 8 s3mol cumyayuu
A Mo2y no MakcumMyMy? [Ipuxodicy, Cpasy BKIIHak NaUMy U 0yxosky. Ha niumy — 8edépHyto
BbIBAPKY U bOsLLLIYI0 Kacmpiostio ¢ 8o0oU. HanosHAK nnacmuKogsle bymelTKu U 2pesiKy 20pA-
yeli sodoli (brazo pabomaem 6ak) U 3axk1a0kIBAI0 UX 8 Nocmertb (nod BamHoe 0desso, aepbriio-
cbe U KowMy). ['omos/iio HemyopéHeIl yaicuH. A mym u 8ooa Hazpenacs Ha niume. Cmaessiio
BbIBAPKY U KACMPIO/TIO 8 KOMHaMe. YaicuHato. K 3momy epemeHu npo2pesaemca nocmers, HO
ocmelBaom 2pesika u bymeliKu. HanosHaAo ux eopa4ed 60000 U 8 Nocmestb J104CYCb BMecme
C HUMU. BymeblriKU U epesiky pacnosiazaio ciedyioujuM 0b6pasoM: 2pesika — nod NOACHULY, NO
00HoU bymubiiike nod pyKamu, 00Ha — NOO KOSTeHKAaMU, BMopas — 8 Hoaax. [ToHumato, Ymo
YCHYmMb 6e3 20/108H020 y6opa He Mo2y — MAKoe YyBCMBO, YMo Yepe3 MaKYUIKY Mensio U3 MeHs
yxodum 8 Kocmoc. Hadena bepem. Bpode ne24e cmario. MobusneHuK 3asoxcy Ha 24:00. Cno-
KoUHoU Ho4u. OU, 3absiia 8adxcHyio demars: 800y 0CMAs/IA MOHKoU cmpylKol meys Ha BClo
HO4b, YmMobbl KAHAIU3AYUA U 000NPOBOJ He 3aMEP3/1U, UHaYe 3mMo HACMOoAWaa mpazedus...»

K COAEPHAHUIO



CpaBHMBA/INCh caMu ¢ coboit. Kak mpu «pas-
BUTOM COLIMA/NN3Me», KOTOPBIl TOKe CpaB-
HIMBAJICSI CaM € COO0IL.

Yekopsironmiicss poct 06bEMOB «TepMO-
MOJIEPHVU3MPOBAHHBIX» 3[JaHMIT OyfieT Heus-
6eXXHO CHIDKATh HATPY3KM IS LiEHTPAaIn-
30BaHHBIX CUCTEM TEIUIOCHAOKEHMSI B Pasbl.
IToBTOpMMCS, YTO 11e1eCO0OpPasHO B CXeMax
TEIIOCHAOXKEHN MpeJIaraTh 30HbI 1 TIpa-
HUIBI 30H TEIUVIOCHAOKEHWs IO ILATUIIET-
HIIM TIepPUOJaM, KPaTHBIM HEMOCPEACTBHHO
HepYofiaM Ka/leHI[1 MECTHOI BIACTH.

OT/ie/bHOI 9aCThIO CXeMbI TeIZIOCHabMKe-
HIA IO/DKEH OBITh IVIaH COXPAHEeHIsT HaféxX-
HOCTM CYIIECTBYIOLIEN CUCTEMbI L{eHTPaIi-
30BaHHOTO TEIVIOCHAOKEHMS Ha MEPYIOZ, 1O
2030 roma. ITOT IIaH HO/DKEH 3alUTUTH
HOTpeOUTENeit 1 TEIIOCeTH OT KaTacTpod,
HOfOOHBIX KaTacTpode B ropope ATIeBCK
JIyranckoit o6mactu YKpauHBI, Ha ITepUOf,
MOJIEpPHU3ALMN CHCTEMBI TEIIOCHAOKEHNA
IO eBPOIEIICKMM KaHOHaM. Bonblnoe 3Ha-
YeHNe [/IsI 9TOrO MMEIOT COBPEMEHHBIE CH-
CTEMBI JIUCIIETYEPCKOTO KOHTPOJIS U YIIPaB-
nenys. Tam, e UX elé HeT, UX HY>KHO He-
MEJIJIEHHO CO3/1aBaTb.

IoBblieHMe SKOHOMUYECKOIT 9 deKTHB-
HOCTH TEIVIOCHAGKEeHMsT OCOOEHHO Ba)KHO
JUIA CHUCTeM IeHTPaIM30BaHHOTO TeIIo-
cHabenns1. IlpuBnedeHne 3HaYMMBIX (u-
HAHCOBBIX PECYPCOB [JIsI MOJEPHU3ALINI
cuctem LT or MeXAyHapOmHBIX OGAHKOB
" QOHJIOB Ha JAHHBII MOMEHT HEBO3MOX-
HO 1A IPEANPUATHI TEIUIOBBIX CeTel C UX
XPOHMYECKON  3a/[0/DKEHHOCTBI0.  TO/IBKO
TOPOJCKIE aIMVHICTPALN TIPY IOAHEPIXK-
Ke MVHUCTEePCTBa PMHAHCOB CTPaHBbI (0bec-
HeYNBAIOIET0 CyBepeHHbIe TapaHTUM) CIO-
COOHBI OpaTh 1 BO3BPAIATh MEXIYHAPOL-
Hble KpequThL. 5] CO3HATENbHO He YIIOMIHAIO
0 KpeanTax YKpauHCKMX O6aHKOB B CUITY MX
HepeHTabenbHOCTIL.

[TpumepoM MOXeT CITy>XUTb NpoeKT Espo-
IeJICKOro MHBecTULMOHHOro 6anka (EVIB)
II0 MOJIEpPHM3ALMY CUCTEMBI IIEHTPA/IN30-
BaHHOTO TeIUIOCHaOXeHMsA ropopa Kpusoit
Por JlHempomeTpoBcKoit obmacti Ykpan-
HBl — OIIBIT IIOATOTOBKY U peajn3aliuyu
3TOTO NPOEKTa PEKOMEHYIO0 U3yYUTDh BCEM
ropofiaM, pa3pabaTbIBAIOIIVIM CBOM CXEMBI
TEIIOCHAOKEHNSI.

HeckonbKo Te3ucoB K byayuieit
HauuonanbHow cTpateruu
TennocHabeHun praMHbl

1. CrpaTerus oxBaTblBaeT BCEe BUABI Tell-
JIOCHAOXKeHUsI HA TEPPUTOPUM YKpanHsl,
BKJII0Yas OTOIICHNE, Topsidee BOJOCHAbXKe-
HIE U OXIKeHMe (KIMMaTu3anms).

2. Crparerus ABIAETCA BaKHeNILel co-
CTaBHOJI YaCTBIO SHEPreTUYECKOI CTpaTerun
YKpauHbI ¢ HOCTPOEHNEM OT/E/TbHOTO CBOJ-
HOTO TOIIMBHO-9HEPreTndeckoro 6GamaHca
TI0 BCEl CTpaHe.

3. Crparernsi JO/DKHa OBITH CHHXPOHM3M-
poBaHa ¢ HOBOJI HaLIYIOHAJIBHOM CTpaTeruein
«TepMOMOJIEPHU3ALI» 3aHUI YKPauHBI.

K COAEPH{AHUIO

OTONAEHMEM TBC , , o

4. Crpaterus sABIAETCSA METOHONTOTYECKO]
OCHOBOJI M/l IOCTPOEHM: PETrMOHATbHBIX
VI MyHULIAIIA/IbHBIX CTPATETHIA, a TAKOKe 1S
9HEPreTUYeCKOro MIAHNPOBAHNA.

5. OCHOBHOII 1LI/IbI0 CTpaTeTruy SBAETCA
SHepreTmdeckass TpaHCPOPMALMA TeIIo-
CHab>KeHMA TOPOZIOB M 3[jaHUIl YKpaMHBI
C 3aMellleHNieM YITIEBOJOPOIHOTO TOIINBa
MECTHBIMJ BO300OHOBIIAEMBIMM UCTOYHU-
KaMJ TOIUIMBa U 3Hepruy B nepuop 2022-
2050 romos.

6. OTHenbHOJ YacTbI0 CTPATerMM SBIIACT-
ca peabunuranua craperomyx cucteM LT
st obecredeHns X Haf&KHOTO (GyHKIINO-

OTpenbHOM YacTblo CXeMbl Ten-
nocHab»KeHus ponyKeH 6bITb NnaH
COXpaHeHUA HafEXHOCTU cylie-
CTBYIOWEM CUCTEMbl LIeHTpanu-
30BaHHOr0 TenJocHabXeHUa Ha
nepuopa ao 2030 roaa. toT nnaH
[OJIKeH 3alMTUTb noTpebutenet
M TenJIoceTH oT KatacTpod

HYPOBAaHMA B TIepeXOfHBIN Teproy (2021-
2030 rofipl) Ha OCHOBE CXeM TEIIOCHabKe-
HJS, KaK METOJO/IOTMYECKOI OCHOBBI KpaT-
KOCPOYHOTO 9HEpreTMYecKoro IJIaHMpOBa-
HIsA (IeCATD JIeT).

7. Crparerys npejiiaraeT o3TAIHbI OTKa3
OT MOHOIIOJIbHBIX CHCTEM U Iepexof K JIo-
Ka/IbHBIM PBIHKAM T'eHepaluy C IIpUBeYe-
HIeM (MHAHCOBBIX CPEACTB VHBECTOPOB
IUISI CTPOUTENIBCTBA 00'bEKTOB BO30OHOBIIsIe-
MOTO OTOIIEHMA U oxnaxaeHu:A. Gunancu-
poBaHNe peabIINTALINY CTAPEIOLINX CUCTEM
LT B mepexonHblt Heprox OyAeT OCHOBBI-
BaTbCA HAa CPEACTBAX MYHUIUIIAIUTETOB
Y IPEIIPUATIN TEIJIOBBIX CETelt.

8. JlanHasA cTpaTerus OCHOBaHA Ha Teppu-
TOPMA/JIbHOM M CEKTOPAaIbHOM IIOIXOHAX
npu BbIOOpe IIPYOPUTETOB B MCIOIb30Ba-
HJM TEXHOJIOTUIL, TOI/IBA ¥ SHEPTUM B II/Ta-
HUPYEMBII IIEPUOT,.

. Cremanenko B.A. l ICHTQ&TIMSOBaHHOC TennocHabkeHme

B ropoax Ykpaunb! / JKypuan COK, 2020. Nel. C. 56-61.

. Cremanenko B.A. IlenTpamsoBanHoe TerocHabKene
B ropozax Ykpaunbl. Yacts 2 // JKypuan COK, 2020. Ne4.
C.36-42.

3. MiHperioH 3anpoBa/Kye iHCTPYMEHT CTpaTeriyHoro
PO3BUTKY CHCTEM TeIUIONOCTAaYaHHA B YKpaiHi [ImekTp.
TekcT]. MiHICTepCTBO POSBUTKY IPOMaj Ta TEPUTOPIit
VYkpaiuu ot 27.01.2020. Pexxum Jocryna: minregion.gov.
ua. JTara o6pay.: 05.07.2021. [Ha ykp. a3bike]

. Cremanenko B.A. Termocua6xeHne ropogioB YKpanHsl —
cxembl mm crparernn [Onmexrp. Teker]. ICKO «Oxomo-
rigeckie CucreMbl». PesxuM JoCTyma: ecosys.com.ua.
Jara o6pa.: 10.07.2021.

. BunbdaHn mpenynpenut o «BOMHAX XONOfa» U «BOJ-

Hax Teria» Ha 3emjte [dnextp. exct]. PUIA «Hosoctn»

or 04.03.2021. Pexxum moctyma: ria.ru. [lara obpar.:

06.06.2021.

«ITpodeccus cuHomTIKa BedHa». Poman Bunbdang —

0 BOJIHAX TeIlI4, 3aCyXe I METE03aBUCUMOCTH [DIeKTp.

tekct]. TACC or 25.05.2020. Pexxum focryrma: tass.ru.

Tlara o6pau.: 10.06.2021.
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https://www.c-o-k.ru/articles/centralizovannoe-teplosnabzhenie-v-gorodah-ukrainy-chast-2

KOHAULWUOHUPOBAHUE
W BEHTUNALUA

Wcnonb3oBaHue
NpeLn3nOHHbIX
KOHAMLMOHEPOB
«BE3A» pnsa
LieHTpoB 0bpa-
6OTKM paHHbIX

YpoBseHb [T-TexHonormm crpe-
MUTENBbHO Pa3BKBAETCA, CTPO-
ATCA COBPEMEHHbIE LIEHTPbI
06paboTkK gaHHbIX (LIO)

1 cepBepHble. BMmecTe ¢ 3TM
BO3HWKAET 1 OCTpan NoTped-
HOCTb B BbICOKO3QHEKTUBHOM
KAVMMAaTYEeCKOM 0H60pYA0BaHM
OTe4YeCcTBEHHOI0 MPOW3BOACTRA,
KOTOPOEe MO0 bbl 0becneymTb
yCcnoBmA AnA 6e30TKa3Horo
QYHKLIMOHMPOBAHMA TEXHUKM,
PA3MELLIEHHOM B HIX.

AsTop: PH. -KUXAPEB, HauanbHuK
610p0O CUCTEM BEHTUNALMM
1 KoHaMUmoHWpoBaHmA 000 «BE3A»
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B naHHbIX T1nax nomeLLeHnin (cepsepHbix 1 LIOL)
[NA NOAAEPHaHNA TOYHbIX NapaMeTpoB Bo34yxa
(TeMnepaTypbl 1 BNaHKHOCTK) UCMONL3YeTcA npe-
LIM3MOHHBIA TMM KOHAMLIMOHEPOB, YTO HaMPAMYIO
BAVIAET Ha CPOK Cy*Kbbl OCHOBHOrO 060pyA0Ba-
HMA. Tak Kak KOHOMLUMOHepb! JOMHHEI Nogaep-
YMBaTb 3afaHHyl0 TEMMEepPaTypy Ha MpoTAMKe-
HWW BCETO KaneH4apHOro rofa, To HeobxoamMo
1CMOMb30BaTb HU3KOTEMMEPATYPHbIA KOMI/IEKT,
KOTOPbIA MO3BOMAET PaboTaTb KOHAMLIMOHEPY
NPU HU3KWX TeMrepaTypax B XONOAHbIN Nepuos
rofa. BnarHoCTb He06X0aAMMO NoAAEPHMBATE Ha
yposHe 40-60%. CnnLKoM cyxoi Bo3ayX npvee-
[ET K 06pa30BaHMI0 CTATUHECKOT 0 3MIEKTPUHECTBA
W, KaK CneacTBue, K BoIXOZY U3 CTPOA SMEKTPOHM-
KW. A CIIMLLIKOM BNarKHbIn BO34yX NPUBEOET K Bbl-
nafeHWio KoHaeHcaTa B MOMELLIEHNM, UTO BNIEYET
3a coboit KOPPO3WIO CTOEK C CepBEPaMM.
Komnanua «BE3A», nnaep BEHTUNALMOHHOTO
060py[0BaHMA Ha MOCTCOBETCKOM MPOCTPAHCTBE,
He MOrJia 0CTaBaTbCA B CTOPOHE OT 3Tol NMoTpe6-
HOCTW 0TeYeCcTBEHHOI 0 pbiHKa 1 B 2015 rogy npu-
HANa peLLeHne 0CBOWTL AaHHbIM B NPOLYKLIMN.

AKN-LU — wKadHoW npeuyusnoHHbIN KOHAK-
LMoHep oT KoMnaHum «BE3A» (6—120 kBr)

MoHMMaA 3Ha4MMOCTb BbIMYCKAEMOro Kin-
MaTuyeckoro obopymoBaHuA, bbin paspaboTaH
1 BHeOPEH CTeHI AN1A NpoBeAeHUsA UCTIbITaHIA.
«BE3A» nocTaBuna anA ceba pAd BONPoCco., cpe-
M KOTOopbIX Bbin camblli FnaBHbI: «Hak obecne-
YUMo MOYHOCMb NOOJEPACAHUA MEMNEPAMYpPbI
U B/142ICHOCMU B NOMeLeHUU ?». Ha npoTAKeHnm
LLIECTU MeCALIeB 130 AHA B AeHb 06opyaoBaHue
MCMbITEIBANOCH B PasfinyYHbIX YcroBuAx. Kak pe-
3yNbTaT — Co3[aHa NIMHENKa BbICOKO3GdEKTVB-
HbIX MPELM3MOHHBIX KoHOMUMOHepoB AKI ¢ npo-
rPaMMHbIM o6ecrieyeHneM Co6CTBEHHOMO NMPou3-
BOZCTBA, TOYHOCTbI0 MOAAEPHaHUA TeMnepaTtypbl
+1°C v oTHoCUTENBHOW BarHOCTH +5 %.

Cpeu NpenMyLLIECTB NMPeLM3MOHHBIX KOHAW-
umoHepos AKI cneflyeT 0TMETUTL aAanTUBHOCTb
K TemnepaTypHO-BNaXHOCTHLIM MOKa3aTesiaM
B rnomeLLieHun. KoHTposb GpeoHOBOro KoHTypa
MPOV3BOAMTCA C MOMOLLbI0 MEPEfoBbIX MHMKe-
HEPHBbIX peLLIeHWI: KOMMPEeccopoB C MHBEPTOp-
HbIM ynpasneHueM, BeHTUnATopoB ¢ EC-moTo-
paMU, 3MEKTPOHHBIX PACLLMPUTESBHBIX BEHTUEN
1 OaTYMKOB.

MpeuusmuoHHbie KOHAMLMOHEpDI
npeAHasHavYeHbl ANA nopaepia-
HUA cTabuNbHOro MMKpPOKNMMaTa
B NPOM3BOACTBEHHbIX MOMeLle-
HUAX, OT/IMYAIOTCA BbICOKOW Ha-
LEXHOCTbIO U 06nafaloT xapak-
TepUCTUKaMM, KOTopble No3BONA-
I0T UCNOb30BaTh UX B CUCTEMaX
KOHOULIMOHUPOBAHUA Pa3SIUHHOO
Ha3HayeHus

CvicTeMa He TOMbKO Cama «MOHUMAET», Korda
JOMHHBI BKIIOYaTECA KOHAMLMOHEPBI-MOMOLLHM-
Kv anA obecneyeHna TpebyemMoro MUKPOKIMMATA,
HO €eLLé 1 NoabupaeT HeObXOAMMOe KONTMYECTBO
paboTaloLLIMX KOHANLMOHEPOB C LIefbio MUHUMU-
3aLMK NOTPeBIEHNA INEKTPOIHEPT M.

Mcrnons30BaHMe MHBEPTOPHBIX KOMMPECCOPOB
1 BeHTUNATOpoB ¢ EC-MOTOpOM [O3ET BO3MOMK-
HOCTb MAIABHOMO W3MEHEeHWA MPOW3BOAUTENb-
HOoCTU cucTeMbl B avanasoHe 30-100% u, Kak
CNefcTBME, 3KOHOMUYHOMO MOTPebNeHNA aneK-

AFTI

_E

AKIN-P — MepAfHbIf NPeLM3NOHHbIA KOH-
JMULMOHep OT KoMnaHum «BE3A» (10-40 kBr)

TPO3Heprun. [NpyMeHeHWe 3MEKTPOHHOMO pac-
LUMPUTENBHOMO BEHTUIA MO3BOSIAET OMepaTvBHO
1 C BbICOKOM TOMHOCTHLIO pearMpoBaTh Ha fiobble
M3MEHEHUA B XONOOMSIBHOM LiMKMIe MalLnHbI.
lMprMeHeHWe TennooBMEHHMKOB COOGCTBEHHOMO
MPOV3BOACTBA MO3BOSIAET NOACTPAMBATLCA Mog
Ntobble TpeboBaHNA 3aKA3UNKOB.

[nAa CHWMKEeHWA pacxofa 3NeKTPo3Heprum
npwv paboTe B YCNOBUAX HU3KUX TEMMEPATYp Ha-
pyrKHOro Bo3ayxa «BE3A» npenaraet He TONbKO
npeum3mroHHble KoHauumoHepbl AKI ¢ dyHKUMeln
bPUKYMHMA, HO W YMnepbl C AaHHOM GyHKLMEN.

Ha cerogHAWHMA OeHb KoMnanua «BE3A»
npeacTaBnAeT LUMPOKMIA MOLeNbHbIA pAg Ha-
OEMHbIX 1 BBICOKOTOYHbLIX MPEeLM3NOHHBIX KOH-
amumorepos AKIN ¢ AuManasoHoOM MOLLHOCTU
6-120 kBT ona dpeoHosbIx Mofenelt n 8-210 KBT
OnA Mofenei C MMOKOCTHbIM OXS1arOeHueM,
a TaKMKe MOMET MPeLsIoKnUTb 3aKasumnKy peLle-
HWe NiobbIX HeCTaHAAPTHbLIX 3aauy.

[Moapo6Hee C BEICOKOTOUHBIMM MPELM3NOHHbI-
MU KoHaMUmoHepamm AR MOXKHO 03HaKOMUTLCA
Ha canTe «BE3A» veza.ru.

K COAEPHAHUIO
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TN 17-5 MEXXOYHAPOLHAS
WIS CMELMANMSIPOBAHHAS BEICTABKA

CUCTEMbLI KOHOWLMOHNPOBAHINA W BEHTNALAA,
K -n M M A T A OTOIMIEHUE, MPOMBILLTEHHBIA M KOMMEPYECKWIA XONOL,

MABHOE OTPACJIEBOE
COBbITUE MOOA*

BeckoHevyHbin MUAP
TexHonorun KITIMMATA

MAPT 2022
MOCKBA, LIBK «9KCTOLIEHTP>

EY0J OZ0Z MHEELIRE MHLIERA-HBdL 1 SoXMHLIEH BUHDOOL ‘Mo URiNLe20U BELIGHMITH MHHREOHIO BH soUaNeodE]» GO0 MSHHET oloewor) |

Haitn HoBble
BO3MO>KHOCTU
3apaboTaTtk

HoroBoputeca o
BbIFOAHbIX YCNOBUSX
Y CKuaKax

Y3HaThb 0 KpyThIX
npogykTax
W TeXHONOIrnaAX

nocTaBLLMKOB

Mony4nTe HOBbIX
KNUEeHTOB

L e )
AlAER
T EHERATISHEAA MLAE

WHTERIEETAST IR e www.climatexpo.ru
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KOHAULWUOHUPOBAHUE
W BEHTUNALUA

JHauumocTb
NPUMEHeHUS
KayeCcTBEeHHbIX
FMBKMX
BO3JyX0B0/10B

B rnpedraraeMoM Marepuare
aBTOpP MOKAa3bIBaeT, rnovemy
HENb3A SKOHOMUTb HA Ka4e-
CTBe 3J/1IeMeHTOB CNCTEM BEHTU-

AL, W OAET peKoMeH-
AaLmm no BeIbopy MMOKMX
BO3/]yXOBOLOB.

AsTop: O.A. LLIATIPAH, TexHW14ecKkui
aupekTop 000 «[1M1 bnarosect C+»
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B 607bIIMHCTBE COBPEMEHHBIX CUCTEM BEH-
TWIALUN TIPUMEHSIOTCS THOKMe BO3LYyXO-
BOJBI [/ YIPOLIEHN MOHTaXa BO3YXO-
pacnpenenuteneit B danpuinoronke. Takue
BO3/IyXOBO/Ibl MOAXONAT JJIA Pa3HBIX YCTIO-
BIIT 9KCIUTyaTaLUM U TIPOU3BOIATCS U3 pas-
M4HbIX MaTepuanos: [IBX-mnénku, amo-
MUHNEBOI  (GOMBIY, KOMOVMHIPOBAHHBIX
MaTeprasoB ¢ QYHKIMAMM TEIUION3OMALINN
u urymonornomennsa. OT Ka4ecTBa JaHHOTO
3/IeMEHTA 3aBUCUT He TOJIbKO IIPAaBU/IbHOCTD
PpaboThI Beeit BEHTH/LILMOHHOM CHCTEMBI, HO
U Kal}Ta/bHble 3aTPaThl Ha 9KCITyaTaIIIO
06bexTa, KOMPOPT 1 6E30IMACHOCTD JIIOAET,
HaXOJALIMXCA B IIOMEIEHNN, a YTO BaKHee
BCETO — UX 3[JOPOBbe.

ToBOps 0 PaBUIBHOCTU PabOTHI CUCTe-
MbI BEHTWIALUN C TMOKMMI BO3yXOBOJA-
MIf, B [IEPBYIO O4epefb HeoOXOxuMMo o6pa-
TUTb BHMMAaHNME Ha CONPOTUBJIEHUE JIBU-
JKEHUIO BO3JyXa, KOTOPO€ OHM CO3JAIOT.
B 60nbIIMHCTBE CITy4aeB [is HOAK/TIOYEHNs
BO3yXOpaCIpefe/nTeNs K cucreMe Tpedy-
erca 0,5-1,5 M rubKoro Bo3flyxoBogpia. He-
CMOTps Ha HeOOJIbIIYIO AIMHY, COMPOTHB-
JIEHVe, KOTOPOEe OH CO3IAéT, MOXKET OBITh
sKBMBa/leHTHO 10-15 M BO3gyxoBoma M3
OLIMHKOBaHHOI cTamm. BosmyxoBoz 13 Kave-
CTBEHHBIX MaTepMajIoB MO3BO/IAET CHIDKATD
COIPOTUBJIEHNE [IBVDKEHMIO BO3yXa.

B cucremax BeHTUMIALIMM Yallle BCETO
UCTIONB3YIOT TMOKME BO3LYXOBOLBI U3 ali0-
MIUHUA U KapKaca U3 CTalbHOI ITPOBOIOKM.

)

ITepBoe, Ha YTO CTIEyeT OOPATUTh BHUMAHIE
Ipu BbIOOpE TAKOrO BO3LYXOBOAA, — 3TO
cTpykTypa ¢onbri. Y BO3LYXOBOLOB HU3-
KOTO 1IeHOBOTO CeTMEHTa C/ION a/TIOMMHILA
O4eHb TOHKMWIA, KaK MPaBUIO, OH KOMOVHN-
pyeTca ¢ HOMMMEPHBIM IOKpBITHEM. Takime
BO3/YXOBOJBI B MEHbIIIEl CTeNeHN CI10Co6-
HbI YIepXKMBaTh IIPaBUIbHYIO GOpMY, eé Ha-
PpYlLIeHNe IOBBIIIAET COPOTHBIICHNE.

B 6onbWMHCTBE COBpeMEHHbIX
BEHTUNALMOHHBIX CUCTEM NMpUMe-
HAlOTCA rMbKue Bo3ayxosoabl. OT
KayecTBa BO3yX0BOA0B 3aBUCUT
He TO/IbKO NpaBWIbHOCTb pabo-
Tbl BCeM BEHTUNALMOHHOM CUCTe-
Mbl, HO U KanuTajibHble 3aTpaTbl
Ha 3KCNNyaTauuio 06beKTa, KoM-
¢opT u 6esonacHocTb niofen, Ha-
XOAALMXCA B NOMeLLeHUU

Bropoe — 1mar BUTKOB ITPOBOJIOKM: YeM
6onplre 1ar, TeM OO7blIIEe MSTKOTO MaTe-
prasa IepeKpbIBaeT CEeYeHNE BO3YXOBO-
Jia, BTSAIMBAsCh BHYTPb U CO3[aBasi OTPOM-
HO€e COIPOTUBJIEHNE [[BIDKEHMIO BO3IyXa.
Y 6ONMbLUIMHCTBA IIPOUSBOAMTENEN TMOKMIX
BO3/[yXOBOZIOB C HU3KOIl CTOMMOCTBIO Ha-
PYlIeHa TEXHOIOTYsI YIIAKOBKY, BC/IETICTBIE
Jero KapKac 13 IpoBOIOKH iepOpMUpPyeTCs,
YTO TAK)Ke YBENTNUMBAET COIPOTHBIEHNE.

PaccrosHue Mexpy
BUTKaMM cniupanu
obecneyuBaeT 3ajaHHyio

p Tb UHE Y a
notepu faBnexus
npu pabote Bo3ayxoBoAa
B BbITAMKHON BEHTUNALMUM

Bonbwoe paccroanne
MeX/y BUTKaMKU cnupanu
yBeNMuMBaeT notepu
NaBNEHUA U CHUKaeT
NPOYHOCTb BO3AYX0BOAA
B LieoM

Bnusuue paccToAHUA MeXxay BUTKaMK cnupanu Ha Npo4HOCTb BO3A4yX0BOoA4a U NOTepU AaBlieHUA

K COAEPHAHUIO


https://blagovest.ru/

KAYECTBEHHbIA BO3YX0BOJ
HE NOAJEPXUBAET FrOPEHUE

H CpaBHEHMe OrHeCTOMKOCTU B03yX0B0A0B

KauecTBeHHBINI BO3/IyXOBOJ, BBLIIOTHEH U3
HECKO/IBKMX TOJICTBIX C/IO€B  JIIOMUHMUSA,
MMeeT HeOOJBIIOI LIaT BUTKOB CIMPAIIN,
HafI&KHO YIIAKOBaH, YTO CHIDKAET PUCK Jie-
¢dbopMary Ipy TPaHCIOPTUPOBKE.

BonpimacTBO IpOM3BOAMTENIEN BO3TYXO-
BOJIOB HM3KOTO 1IEHOBOTO CETMEHTA He MMe-
JOT Ka4eCTBEHHOI MICCIIEOBATENNBCKOI 6a3bl,
YTOOBI OLIPEENNTD UCTUHHBIE TEXHUYECKIIE
XapaKTepuCcTuKy nponykra. Ilosromy 3asaB-
JIeHHbIEe MTapaMeTpbl MOTYT OTINYATbCA OT
peabHbIX. Bpibupast rubKmit BO3YXOBOZ
C HM3KOJ CTOVIMOCTBIO, He/lb3sl ObITh yBe-
PEHHBIM B TOM, YTO IIPOM3BEEHHBIN pac-
4€T OyHeT COOTBETCTBOBATb [IEVICTBUTEIb-
HocT. Ecmm compoTuBienne OBVIKEHUIO
BO3JyXa B CUCTEMe OKaXXeTCsl OOrIblile, YeM
paccumTan MpOeKTUPOBIIMK, TO, MOMUMO
yMeHbIIeHNsA 00béMa BO3/yXa, [OfjaBaeMo-
r0 B IOMeIIeHsT, OyfieT yBeudeHa Harpys-
Ka Ha BeHTIWIALMOHHOe 060pyRoBanue. ITo
CHU3UT CPOK SKCIUTyaTallMM BCeJl CUCTEMBI,
HOBJIEYET 3a COOOIT YCKOPEHHBII M3HOC BEeH-
TUJIATOPA ¥ COOTBETCTBYIOIIME 3aTPATHI Ha
€T0 PEMOHT WJIN 3aMEHY.

ITpoyHOCTD TMOKMX BO3/IyXOBOJIOB — €IIié
ONVIH BA)KHBINI KpUTEpMil, HA KOTOPOM He
CTOUT 9KOHOMUTD IIPY IJTAHMPOBAHUY BEH-
TunAnY. HuskokadecTBeHHbIE BO3IYXO-
BOZbI M3 META/UIM3VPOBAHHON IIEHKY ObI-
CTPO TPOTUPAIOTCA B MECTaX KpeIyIeHus
CTa/IbHOJ IIPOBOJIOKM 13-3a KO/IebaHmii, co-
3/JaBaéMbIX BO3JYNIHBIM IIOTOKOM. Bo3myx
ITPOHUKAET Yepe3 3TU OTBEPCTUSA U CO3[aéT
HeNpUATHBIN CBUCT. IIOCTOAHHO HaXOAUTH-
cA B IIOMeIeHNH, IJie TIPUCYTCTBYeT TaKoii
3BYK, He TOTIBKO HEKOM(OPTHO, HO I BPETHO.

PackpbiBad TeMy 3BYKOBBIX XapaKTepu-
CTUK, CTOUT OTMETUTD, UTO B IMHEIKaX Mpo-
USBOAMTENIE TMOKUX BO3TYXOBOLOB BCTpe-
YarTCs myMornoromatomye. OgHako dax-
TUYECKY YPOBEHD LTYMOIIOI/IOIIEHNS MOXKET
CUJIbHO OT/IMYATbCA OT 3asAB/I€HHOTO ITPOU3-
BoputenneM. I1pu BbI6GOpe BO3AYXOBOAA CrIe-
AyeT 0OpaTuTh BHUMAaHINE Ha mepdopario
BHYTPEHHETO BO3/lyXOBOJAa I COCTAB LITyMO-
TMIOTTIONAOIIEro MaTepyuaa. Y HeKauecTBeH-
HBIX BO3/IyXOBOJOB Iepopariys NMeeT He-

K COOEPXAHUI0

OOJIBIIYIO IUIOLIA/b, @ B KauyeCTBE 3BYKO-
IIOIJIOIAIOLIET0 MaTepuazna IMpUMEHSAETC
Sddex-
TUBHOCTD TaKOJ KOHCTPYKLIVM KpaliHe Majia,
B pesy/braTe B IOMeleHny OyfeT MpucyT-
CTBOBATb IIYM OT PabOTbI BEHTUIATOPOB,
BBI3BIBAIOIINIT JUICKOMGOPT.

HU3KOKAYeCTBEHHBIN CHHTENOH.

KOHAWLMOHUPOBAHUE U BEHTMNIALMUA , , .

NPU B3AMMOAEACTBUU C OTHEM BOCMIAMEHAETCA

IBIM, YOMBAIOLINIL JIIOfielt TOpaszio ObicTpee
orusA. 25 mapra 2018 roga B TOproBoM Li€H-
Tpe «3UMHsAA BUIIHA» B ropopie KemepoBo
BO3HIK IIOXKap, B pe3y/nbTrare KOTOPOro II0-
6 6oree 60 venosek. I1o oduimanpHOl
BepCHM TIOXKAp BO3HMK M13-32 KOPOTKOTO
3aMBIKaHNUA B 37IEKTPOIPOBONKE HM3KOKa-

Monuactep npu Bo3ropanuu
cnocobcTByeT 6bicTpOMY
pacnpocTpaHeHuIo OrHa

10 BHYTPeHHei YacTh
BO3/lyX0BOAA

\ 4
\ A 4
Kneii Ha cunTeTHYeCKOH

0CHOBE TOKCU4eH
ANA YesoBeKa

¢ OnacHocTb NpUMeHeHUA HeKayeCTBeHHbIX BO3QYX0BO40B

BaxHble KpuTepum, Ha KOTOpble 00s13a-
TEIbHO HY>KHO OOpaTUTh BHMMaHME IIpU
BBIOOpE BO3IyXOBOAA, — IMOXKapobesornac-
HOCTb U 9KOJIOTMYHOCTH. B Poccuu et 06s1-
3aTe/IbHOI CepTH(UKALVN 1 TPeOOBAHMII 10
rOpIOYecTy TMOKNX BO3[[yX0BOKOB. MHorue
KOMITAaHMM ITPOM3BOIAT BO3JYXOBOABI U3
TOPIOYMX MaTepUasoB, TAKUX KaK MeTaslIN-
3MPOBAHHBII NOMAICTEP, HO MO3ULIMOHNPY-
0T CBOIO TIPOAIYKIIMIO KaK BO3/[yXOBOJIbI U3
MeTannudeckor ¢onbru. Takue BO3fyXoBo-
JBI OYeHb OBICTPO BOCIUIAMEHSIOTCS U IIPU
TOPEHUN BBIJENAOT €IKNI OTPaBJIAIOINI

YeCTBEHHOIO CBETWM/IbHIKA, OTOHb OBICTPO
pacripocTpaHM/ICA M3-3a JIETKOBOCIIaMe-
HAEMbBIX OTHE/IOYHBIX U CTPOMUTEIbHBIX Ma-
TEpUaoB, B TOM YHC/IE 110 CUCTeMe BEHTH-
JIALUY Y BO3JYXOBOZIAM.

IloxapoomnacHOCTb — He eIMHCTBEHHAas
MIPUYNHA, 110 KOTOPOIl HU3KOKaYeCTBEHHbIe
rubK1e BO3LYXOBOABI OMacHbL IIpy mpous-
BOJICTBE TMOKIIX BO3/[yXOBOJOB IIPUMEHSIIOT
TONMACTEp U K€l B BospyxoBopax HU3KO-
TO IIEHOBOTO CeTrMeHTa, KaK IpaBUjIo, MpU-
MEHAIOT JieIEBbIe M TOKCUYHbIE MaTepUaIbl.
Taxue BO3IyXOBOZIbI HENPEPBIBHO BbIJIE/IA-
10T B TIOMeEIIeHNe S/IOBUTbIE BellleCTBa.

ITponsBopuTenM KaueCTBEHHbIX BO3yXO-
BOJIOB HCIIONB3YIOT HETOKCUYHBIE U 0es-
OITaCHbIE MAaTepPyAJIbl, KA4ECTBO PO YKLV
MIOATBEP)KIAETCA COOTBETCTBYIOLIVIMU CEp-
TUdUKaTaMy U UCCIETOBAHVSMIL.

B cTpoutenpcTBe ecTh MHOTO BUJIOB Ma-
TepUaoB, IPUMEHAA KOTOPbIE MOKHO CHM-
3UTb KallMTa/IbHBIE 3aTPAThl, HO Ha IMOKMX
BO3/lyX0OBOflaX 3KOHOMUTb HEb3s — I3TO
MOXKET CTOUTD 3[[OPOBbS 1 Jjake )Xu3Hu! o
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JHeproadpeKTus-
HocTb B Poccuu:
YTO HacC AeT
3aBTpa?”

3Hepro3dGeKTBHOCTL —
OAVIH M3 KNMIOYEBLIX SKOHOMU-
Yyeckux apareepos. OT Toro,
HACKO/bKO MPOrPeccrBHA rocy-
J3aPCTBEHHaA MOMNTIKA B 3TOM
06/1aCTU, 3aBUCUT KOHKYPEH-
TOCMOCOBHOCTL CTPaHbl B MMPO-
BOM 3KkoHOMMKe. B 2007 roay

B Poccum 6uinm coenaHbl
BarKHbIE LLIarW, HanpaBneH-
Hble Ha COBEpLLIEHCTBOBaHME
HOPMATVBHOW 6a3bl MO 3HEPrO-
addertmBHocT. A B 2020 rogy
MHOIe HoBOBBeAeHWA nomnanmu
noa OewncTBue «peryaarop-
HOW TUIBOTUHBIY. C YeM 3T
CBA3aH0? KaKoe byayLiiee
HOET 3Hepro3PPEKTUBHOCTb

B Poccmin?

AsTtop: Cranucnas LLIEM10B, pykosoguTenb
Hanpasnenua «3HeproaddeKTUBHOCTb 34aHNI»
romnaxuv TEXHOHWKOJTb

* [laHHaA CTaTbA NOAroToB/eHa Ha 0CHOBE BbICTYr/eHWA aBTopa

Ha KoHdepeHLMM «AKTyanbHble BOMPOCH! TENo3aLLmTbl 3AaHI:
TeHAeHUMW, NPobeMbl, peLLieHnA», cocToABLLelcA 13 anpena
2021 rona B paMKax BbiCTaBKM Engineerica npy uH$opMaLmoH-
Holt nopaeprKe HypHana COK.
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JxeproadpdexkTuBHOCTDL

U 3HeprocbepeKeHue

OHeprocbepesxeHne — OIIH 13 BOKHEIIINX
IIPMOPUTETOB M0OOro rocyfaapcTsa. TpaHc-
opT, npombinyteHHocTh, JKKX — mrob6as
cepa XMBET U pa3BUBAETCS TOTIBKO 32 CYET
9HEpruy, KOTOpas HeoOXOfyMa HMEHHO
B (OM3NYECKMX eMHMUI[AX B BMJie TOIUINBA,
9/IEKTPUYECTBA U NIp. A ecay IpOJyKUuUsA
CTPAHbI BEIXOIUT HAa MUPOBOII PBIHOK, TO €€
LieHa JJO/DKHa ObITb KOHKYPEHTOCIIOCOOHOIL.
I pyrumMu crioBaMu, SHEpreTUyYecKas CoCTaB-
A0S B IPOM3BOJICTBE eVMHUIIbI PO YK-
LI JOJDKHA OBITH cormocTaBuma (M1 MeHb-
Ille) TI0 CPaBHEHMIO C aHAaJOTMYHOTO POfia
IIPOAYKIMelt B APYTUX CTpaHaX. TO U CTANIO
OCHOBHBIM CTMMY/IOM COBEPIIEHCTBOBAHMA
3aKOHOJATE/bCTBA 110 3HEProaheKTUBHO-
cru B 2007 ropy. Briepsble 3akoH 06 aHepro-
cbepexxeHnu nosasuics B Poccun B 1997 ropy,
OffHaKO B HEM He ObIIO KOHKPETHBIX Ijerie-
BBIX [IOKa3aTesiell, Ha KOTOPbIe MOKHO ObLIIO
661 omepetbcst. B 2007 ropy 6bu1 noamical
Yka3 «O HEKOTOPBIX Mepax I10 IOBbILIEHNIO
9HEPreTUYeCcKOl U SKOMOTMYecKoil addex-
TUBHOCTM POCCUIICKOM 3SKOHOMMKI», KO-
TOPBIl OTKPbII HOBYIO MCTOPUIO PAa3BUTIUSA
sneproaddextrBHOCTN B Poccum. OpHako
B 2020 rozry BC€ CHOBa M3MEHM/IOCh: HaYajIa
paboTarh «PeryIsaTopHas IUIbOTUHAY.

Yro HoBble MpaBuia HaM FOTOBAT?
B 2020 ropy pemennem Muncrpos Poccun
B PAMKaX «Pery/IsATOPHOII ITIBOTUHBI» OBLI
YIIpa3gHEH psAfl HOPMATUBOB, KACAIONIMXCA
sHeproaddexTrBHOCTN 3maHmit. CpemaHo
9T0 OBUIO JIA TOTO, YTOOBI CPOPMYIUPO-
BaTb HOPMBI, OTBEYalOlI/e COBPEMEHHBIM
peamsim. B stHBape 2021 roma 6pita mpu-
HATAa TPAH3UTHAs BepCUs IOCTAHOB/IEHMA
IIpaBUTENbCTBA. E€ Hemb3sA cuMTaTh OKOH-
YaTe/IbHOI, TIOCKOIbKY CErofH:A MPOJo/Ka-
10T JiefICTBOBATh MPOEKThl MMHCTpOsA, IIpH-
HaTble ewmé 1o 2021-ro. OHy B OmypKaiiiiee
BpeM: OTHO3HAYHO M3MEHATCSA, KaK TONbKO
Oy/eT IPUHATO HOBOE IIOCTAHOBJICHIE.
IIpoexT maHHOrO JOKYMEHTa y»e Cero-
IHs TO3BO/IAET OLEHUTb PUCKM, KOTOpbIe
MOTYT BO3HUKHYTb C BCTYIUIEHMEM B CUITY
HOBOTO HOPMAaTHBa.

VI3 MONOXUTENbHBIX MOMEHTOB — HbIHE
IeiicTByIolMe TpuKasbl MuHcTpos Ne399
u Nel550 OynyT oObefVIHEHBI B OfMH JOKY-
MeHT. CpOK [IeliCTBUSI HOBOIO IIpUKasa CO-
CTAaBUT LLIECTH JIET, YTO MO3BOJIAET OLCHUTD
B [IEPCIIEKTUBE IIOUTHKY TOCYHAPCTBa B 06-
nacTy 9Hepros( ek TMBHOCTI. BakHO mOHN-
MaTh, YTO BCE HOPMATVBBI B 00/1aCTV SKUJIbSI
KAaCAIOTCS UCKIIOYNTEIbHO MHOTOKBapTHUP-
HBIX TOMOB. YacTHOE foMocTpoeHNe B chepe
MH/IVBUYa/IbHOTO >KV/IUIHOTO CTPOUTENb-
ctBa (VIDKC) mop, meiicTB1e JaHHBIX 3aKOHO-
JIaTe/IbHBIX TPeOOBaHUIT He TIOIA/IaeT.

OO6HOB/IEHHBIIT HOPMATUB TIPELyCMaTpH-
BaeT OBBILIEHHbIE TPeOOBAHNS K Y/ETbHOI
XapaKTepUCTUKE PacXofia TeIjia Ha OTOIlIe-
HUe U BEeHTWIALMIO. ITO TONOKUTENbHBIN
MOMEHT, OJfHAaKO IOBBIIIEHVEe TPeOOBaHMIT
OTHOCKTCA K IMdpaM, KOTOpbIe HeiiCTBOBa-
JIM JIO OTMEHbI ITOCTAHOBJIEHNA ITPABUTEIb-
CTBa B aBTycTe Ipouoro roga. GaxTudeckn
pedp unét o 6a30BOM ypOBHE, KOTOPBIIL, CO-
IJIACHO TIPEKHMM HOPMAaTUBaM, IJIaHMPOBa-
noch noBpicuTh Ha 20 %. IloBbimenne Tpe-
60BaHMIT IO HOBOMY IOCTAHOBJICHMIO KaK
pas u QuKCHpyeT YpOBeHb C YIETOM POCTa
B 20%. ITO 03HaAYaeT, YTO 3[aHNA JO/KHBI
CTPOUTBCA yXK€ C y4ETOM IOBBIIIEHHOIO
TpeboBaHMsI K 9HeProaPpPpeKTMBHOCTIL.

K COAEPHAHUIO


https://www.tn.ru/about/
https://www.economy.gov.ru/material/directions/gosudarstvennoe_upravlenie/mehanizm_regulyatornoy_gilotiny/
https://www.economy.gov.ru/material/directions/gosudarstvennoe_upravlenie/mehanizm_regulyatornoy_gilotiny/
https://www.economy.gov.ru/material/directions/gosudarstvennoe_upravlenie/mehanizm_regulyatornoy_gilotiny/

Yro KacaeTcsA HeraTMBHbIX IOCTIENCTBUI OT
nepecMoTpa TpeOoBaHMil K 9Heproaddek-
TUBHOCTY, CJIEflyeT OTMETUTb HECKOIbKO
K/TI0Y€BbIX MOMEHTOB:

1. Otkas ot rpaduka nepcreKTUBHOTO HO-
BbIIIeHMsT TpebGoBaHMII 1Mo 3Heprosddex-
tuBHOCTH. [Ipennonaranoce, 4ro ¢ 2018 mo
2028 roppl 9HeproahHeKTUBHOCTh BHOBb
BO3BOJVMIMOTO >KI/IbA NO/DKHA YBEINYNUTbCSA
Ha 50 %. OgHAKO HOBOE ITOCTAHOBJIEHNIE JIN-
KBUAMpyer 9toT rpaduk. [ToBblerne Tpe-
60BaHNMIT OTPaHIYIMIOCH IUTAHKOI B 20 % Ha
6myKaie MeCTb JIeT JAeliCTBUA IIOCTaHOB-
nenns (1. 7 Ilpuxasa Munctpost Ne1550).

2. IlocTaHoB/IEHME TIPEyCMATPUBAET BO3-
MOYKHOCTD IIepecMOTpa TpebOBaHMNII B 3aBU-
CHMOCTH OT TEKYIL|Ero COCTOAHMA S3KOHOMMU-
k1. Ho oneHnTh, Kak MMEHHO JlaHHAA VHU-
1yaTuBa OyfieT peann30BaHa Ha IPAKTHKE,
cejiyac HEBO3MOXKHO.

3. HoBble TpeboBaHMsA IpeLyCMAaTPUBAIOT
epexof ¢ GpaKTMIeCKNX IoKasaTenelt sHep-
roa¢PeKTUBHOCTH Ha MpOeKTHbIE. UTO MBI
nonmyunMm Ha fiene? IIpoeKTupoBIIMK IIpOeK-
TUPYeT 3[JaHie B COOTBETCTBIY C HOPMAaTUB-
HOJI JOKyMEHTAaLMEN, ITOC/Ie IPOEKT IIPOBe-
pAeT 9KCIEPTH3a, @ HACKONbKO ITOKA3aTeNu,
3a7I0KEHHBIE B IIPOEKTE, COOTBETCTBYIOT
(haKTUIeCKMM — Y>Ke HUKOMY HeMHTEePEeCHO.
OKCIIepTHDIN ayIUT IPOXOAUT TONbKO IPO-
€KT, Ka4eCTBO CTPOMUTENbCTBA KOHTPONUPY-
€TCs1 110 TIPOEKTHOM JOKyMeHTalMu. A COOT-
BeTCTBIE IIOKasaresielt Ha Oymare U B IIpo-
11ecce 3KCIUTyaTalliy COBEPIIEHHO BbITaIaeT
U3 HOJISl 3pEHMA.

4. Tlpopmomkas MMHNIO OTKA3a OT peaTbHbIX
IIOKa3aTesiell, aBTOPbl HOBOTO IIOCTAaHOBJIE-
HUA IIpeJIaraloT BHOBb IIOCTPOEHHBIM 3[ja-
HILSIM [IPUCBAaNBATh K/Iacc 9HeproaddekTys-
HOCTM II0 IPOEKTHBIM ToKa3arenaM. OTka3s
OT (aKTMYeCcKMX IIOKasarenell NpUBeRET
K TOMY, YTO MBI IIPOCTO HE CMOXeM 00b-
eKTVBHO OLIEHUTb PeajIbHYI0 9Heproagdex-
tuBHOCTb. Ha Gymare 6ynyT omum umdpsl,
a 4TO Ha CaMOM JieJle — HUKTO He Y3HaeT.

5. Emié ogHo HOBOBBeNeHME — OTKa3 OT
UCIIONIb30BaHUSA  MHCTPYMEHTA/IbHO-pac-
YETHOrO MeTOfla ITOATBEPKJEHUA COCTOS-
HIA HOCTPOEHHOro 3nanHus. Ilorpeburenn,
npuobperast XXIIbE, XOTAT IVIATUTD JEHbIU

K COOEPXAHUI0

3a peasibHbIE ITOKa3areny, 3a sHeproaddex-
TVBHOE JXI/Ibe B XXI3HI, a He Ha bymare. Of-
HaKO OHJI He MOTYT 3apaHee y3HaTh, COOT-
BETCTBYIOT /IM 3asBIeHHble [Pl peanb-
HbIM. Xy>Ke TOr0 — IOTPEOUTE/N IAIIEHBI
BO3MO>KHOCTM OCIIOPUTD CJIETIKY BCTIEIICTBIE
paspbiBa MeXJ[Y IPOEKTHBIMI U PeabHbIMMU
HoKasaTensiMu 9HeproaddexrnsHoCcTH. 3a-
CTPOJIIMKI He VIMEIOT O0SI3aTeNbCTB B OT-
HOIIEHNY 3HeproaPeKTMBHOCTH MOCTPO-
€HHBIX MU O0BEKTOB.

JueproadderruHoctb B UHKC

Kak u B mpegpIgylmx, Tak U B HOBBIX Tpe-
60BaHMAX K 9HeproadHeKTMBHOCTI MOTHO-
CTBIO OTCYTCTBYeT YacTHOE JIOMOCTPOEHIE.
ITpu 3TOM 110 pasHbIM oljeHKaM goms VIDKC
cocrasysieT mopsiaka 40 % B 061eM XIIOM

3HEPFOCBEPEXKEHME UBU3 , ,

¢donpe. ITangeMus ycunmaa Cpoc Ha 3aro-
PORHYIO HEBIDKMUMOCTD, U1 [JATIbIIIE OH OyeT
TOJIBKO PacTIL.

W momyyaercs, 4TO B CTaTUCTUKE [0/
VHJIVIBUJYaTbHOTO SKUMUIIHOTO CTPOMUTENb-
CTBa B Hallleil CTpaHe YYNTbIBA€TCs, HO IIpK
3TOM HUKAK He PETY/IMPYeTCA.

JHeproappeKTUBHOCTD:

6bITb UK He 6bITbL?

Kakoit 6yzeT OKOHYaTe/IbHAsI BEPCUsT HOBOIL
PeJaKIMy  [OCTAHOBJIEHNS], OJHO3HAYHO
CKa3aTh CJIOXKHO.

Ho y»xe 04eBUAHO, YTO IPOUCXOAUT pas-
BOPOT B OOPATHYI0 CTOPOHY — B HAIIpaBJIe-
HIU OTKa3a OT 5HeproaGeKTMBHOCTHL.
OcHOBHas TIpPUYNMHA, [0 KOTOPOIl 9TO HPO-
MCXO[UT, CBsI3aHA IIPEX[e BCEro C HEBbI-
[IO/IHEHVeM IUIAHA 110 00BbEMY BBOAVIMOTO
SKIbs. BBoguTh Kaxkpiin roy 120 MaH M2 —
3aJjada CJI0)KHO BBINOTHMMASA. 3aCTPOMIIN-
K OOBSACHAIOT, YTO UM MEIIAIOT JOIO/IHU-
Te/IbHBIE 3aTPAThl, CBSI3AHHBIE C 9HEpProad-
(eKTUBHOCTBIO.

OpHako MOCHefHME VCCIEOBaHNA O-
Kasa/m, 4TO YBeIMYEHNUe 3aTPaT COCTABUT
menee 1%. Ilomy4aerca, 4To B HOBONM pe-
QJIBHOCTY HA IEPBbIIl IUIAH BBIXOJSAT KaIli-
TaJIbHbIE 3aTPaThl Ha CTPOMUTENIBCTBO 371eCh
U ceifdac, HeXe/ SKOHOMUS B IIOCTIEHyIo-
mue 20-50 ner.

HernoHsTHO, KakuM 00pasoM IUIAHUPY-
eTCA MOBBIIIATh 9HeProaddeKTUBHOCTD, He
HpeNbAB/IAA HOBBIX TPeOOBAHMIT K TeIIo3a-
LIMTHBIM XapPaKTEePUCTUKAM.

IlpencraBuM cebe YallHMK M TEPMOC.
B TepMoce HaNUTOK OCTAETCA ropsA4uNM 6e3
IIOJBOJIA [JOIIO/IHATE/IbHOM SHEPIUM, K 4dail-
HIIKY HY>KHO IIOCTOSIHHO JOCTABILATD TEIUIO,
94TOOBI HAIIUTOK OCTABA/ICS TOPSYUM. Tod-
HO TaK Ke IIPOLIeCChl YCTPOEHBI 1 B 3/JaHVN.
Ecut 0HO MeeT XOPOIIYIO TeIUION30MIALMIO,
OHO TepMETIYHO, TO TEIVIO OHO OyZeT Aep-
atb ponbine. OfHAKO, eC/mu 3JaHue IUIo-
XO YTeIIEHO, MMeeT 1IN, TO OHO TpedyeT
6orblile SHEPTUM LA TIOffiepXKAaHNsA TeMIIe-
paTypbl BHYTPIL.

Yro MBI HOTY4IMM B UTOTE: HM3KOE Kade-
CTBO >KWIbsT; OTCYTCTBYE KOHTPOJIS 3a (ak-
TUYECKVMM  TIOKa3aTelAMM; OTCYTCTBME
KOMIUIEKCHOTO MOAXOfid K MOBBIIICHNIO
9HeproapPeKTUBHOCTH, KOTOPBIIl BK/IIOYA-
eT He TOJIbKO TOJIIIVHY TeIION30/ISILINN, HO
U IIPYMEHeHe YCTaHOBOK I10 PEKYTIeparnn
BBITSDKHOTO BO3[IyXa B CHCTEMe BEHTU/I-
LYV, TIOBBIIIEHVE TPeOOBAHMIT K OKHAM.

Ha stoM ¢oHe OYeHb BaKHO He IOTe-
PATb CYILIeCTBOBaHMe HAIIPAB/IEHNA «9HEp-
r03¢GeKTUBHOCTD 3[aHNIT» KaK TaKOBOTO.
CoBceM ckopo Oygmer omy6mukoBaH ¢u-
HA/IBHBII TEKCT MOCTAHOBJIEHUSI, KOTOPBII
HO3BOMNT OOJ/lee YETKO MPOAHAIN3UPOBATD
CHUTYaLMIO. ®
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Pewwenue 3apay
aHeprocbeperke-
HUA B YCNOBUAX
rasu@ukaumm
OTAANEHHbIX
panoHos Poccun™

PeLieH31A aKcnepTa Ha cTaTblo NonyveHa
24.05.2021 [The expert review on the article
received on May 24, 2021].

* ccneoBaHue BbINoHEHO NpY GUHAHCOBOM MOAAepHKe NpaBu-
TenbCcTBa KpacHoApCKoro Kpas 1 KpacHOAPCKOro Kpaesoro GoH-
[1a NOAAEPHKM Hay4YHOM W HAYYHO-TEXHYECKON AEATENBHOCTM.

YK 697.34. HaydHas cneyuansHocme: 05.14.04.

3a 2016-2019 rogst 06'5éM £OOBIYY TIPUPOS-
Horo raza Ha Cesepe 1 JJanbHem BocToke PO
yBemawics Ha 15% no 741 mipp M3, U3
97 Mpy, M3 aBCOMIOTHOTO IPMPOCTa JOOBIIN
B 9TOT Hepuof 6oee 50% yuuIo 3a rpaHu-
1[y, IPU 3TOM JOJIsI 3apPyOeXHBIX OCTABOK
B [IPOM3BOJACTBE BBIPOC/Ia 10 35 %. Tasudu-
Kalus BXOfuT B «IlepedeHb 06beKTOB U TeX-
HOJIOTUIT, KOTOPbIe OTHOCATCA K 00beKTaM
M TeXHOJIOTMAM BBICOKOJ 3HEpPreTM4ecKoin
sddexrrBHOCTIY, yTBepXKAEHHDIN ITocTa-
HosneHneM IIpaBurenbctea PO ot 17 nona
2015 ropma Ne600-IIII, uTo mosBonseT mpu-
MEHUTD IS TEIUIOCHAGXKAIOIINX OpraHK3a-
LT psifi HAJIOTOBBIX JIBIOT.

Ilpu sToM O6MmMIT ypoBeHDb Trasmduka-
muu B Poccun Ha Havamo 2021 ropma cocra-
Bun 70,1 %. [lo cux 1op ocTaroTcs Liefible pe-
TMIOHBI, T7ie YPOBEHb IIOCTaBOK Ta3a OCTaéTcsA
HeBBICOKMM: BCsl Bocrounas Cubups (Kpac-
HOApCKMii Kpait, Xakacus, Tysa, VIpkyTckas
0071acTh ¥ [p.) ¥ OONMBIIMHCTBO PETMOHOB
Janprero Bocroka (3abaitkanbckumit Kpait,
ITpumopbse, Peciybmika Caxa n ap.). OpgHo-
BPEMEHHO OCTAIOTCA MPUMepbI c/1abo rasu-
(UIMPOBAHHBIX PETMOHOB, Ifie Y>Ke pasBép-
HyTa j00bI4a rasa. Tak, u3 187 myipp M3 rasa,
MIOTy4YeHHOTO B paMKax IpoekTa «Caxa-
JIMH-2» C MOMEHTA Hayasla IPOMbIIIEHHOI!
mo6bbrdn 1mo Korer; 2019 rofa, Ha BHYTpeH-
HUIT PIHOK IOCTaB/IeHO /IMIIb 9,9 MIpH M3
i 4y Th 6omee 5% [1].

OCHOBHBIM TIOTpebMTENIeM Ta3a Ha BHY-
TPeHHEM pBIHKe SABJIAETCSA 3/IeKTPOSHepre-
tuka (42%), emwé mopsimka 10 % mpuxomnT-
Cs1 Ha LIeHTPAIM30BaHHOE TEIUIOCHAGXKEeH e,
pabotaroiiee Ha rase [1]. Hampumep, Ha
o6bexTax AO «TpancHedTs — IIpuKambe»
HOC/IeffyIolIlee BHeIpeHue SHeproa ek Tns-
HOJ1 KOTEJIBHOI 6I0YHO-MOJY/IBHOTO THUIIA

Crpaterusa coumanbHO-3KOHOMM-
yeckoro pa3sutua [anbHero Bo-
ctoka M baikanbckoro peruona
Ha nepuop Ao 2025 ropa Tpebyer
yNyulleHUa KayecTBa oOrparkaa-
IOLMX KOHCTPYKLMMA, CUCTEM Y4E-
Ta TeNnjoBOA 3HepruM M BOAO-
CHabKeHusA, PEeKOHCTPYKLMM CU-
CTeM 3Hepro- U TennocHabkeHus,
OCHaLLleHUA OTAANEHHbIX Cenb-
CKMX HacenéHHbIX NYHKTOB aBTO-
HOMHbIMU MUHU-KOTENIbHbIMU

wraHupyercst B 2021 rogy Ha Hedrenepeka-
yyBaromeil craHumy «Mamas ITypra» (Ma-
JIOITyPrYHCKMI pajioH Yamyprckoit Pecry6-
JIMKM) B PaMKax IPOTrPaMMbI TEXHIYECKOTO
HePEeBOOPY>KEHNS M PEKOHCTPYKLmH [2].

PaspaboraHHble  G/I0YHO-MOLY/IbHbIE
KOTe/IbHble BK/IIOUEHBI B IPOrPaMMbl BHe-
IpeHNs MeXaHM3MOB 9KOHOMIYECKOTO CTH-
MYIMPOBaHUSA  ONTUMMU3ALMM  PACXONIOB
00pa3oBaTe/NbHBIX YUPEKEHMIT Ha KOMMY-
HaJIbHBIE YCIYTY OT IIPOBOAMMBIX 3HEpro-
cbeperaronx MepOIpysITHIL.

Bonee Toro, Bca cTparerus couuanbHO-
9KOHOMIYECKOro pasButusa [ampHero Bo-
CTOKa 1 Baifka/bCKOTO pervoHa Ha Hepuof,
mo 2025 ropa [3] Tpebyer yaydieHus Kade-
CTBAa OIPAXK/JAIOUIMX KOHCTPYKLUIL, CUCTEM
y4€Ta TEIIOBOIT SHEPTUY 1 BOJOCHAOKEHVIS;
PEKOHCTPYKIMM CUCTEM 3HEpPro- M TeIIo-
CHaO)XeHsA, OCHALIEHNs OTHANEHHBIX Celb-
CKMX HACe/IEHHBIX ITYHKTOB aBTOHOMHBIMM
MUHU-KOTeTIbHbIMK. [I/1A peanusauum ux
SHeprochbeperalero IoTeHIyana Tpedy-
0TCS1 TeMIIepaTypHble TPApUKI 1 TEIIOBbIE
ceTH, II03BOJIAoINe PAbOTaTh C MIHMMA/Ib-
HBIMY TEIIOBBIMMY TTOTEPAMIL.

UDC 697.34. Scientific specialty number: 05.14.04.

PeweHue 3apay sHeproc6eperkeHus B yCioBMAX rasudpuKaLmm oTaa-
NEHHbIX painoHoB Poccum
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rasofavHaMuKK, MoAUTEXHUYECKU MHCTUTYT CnbMpCcKoro deaepanbHoro yHu-
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lpu ucnone3osaHUU MemMnepamypHozo epapuka 95/70°C so3pacmaiom 3a-
mpamsl Ha nNepeKayKy mensioHocumeris. [pu cmpoumesTbcmae HoBbIX cucmem
UEHMPaIU308aHHO20 MensIoCHabIceHUA UenecoobpasHo: yeenuqume MOoujuHy
CmeHKU mpybonpoBod0B U OMKA3AMbLCA 0M MemMNepamypHbIX 2papuKos, Npu-
BOOAUUX K BbICOKOU UHMEHCUBHOCMU BHYmMpeHHel Koppo3uu mpybonpododoa
npu pabome 3Ha4YUMEbHYI0 HaCMb OMONUMEsILHO20 NepUoda ¢ memnepamy-
pamu mensioHocumend 60-85°C.

KnioueBble cnoBa: mensiocHabiceHue, cems, mpybonposod, mensiogol, npo-
KnadKa, nomeps, 0OKYMeHMayus, 30aHUe, memMnepamypa, Cmpoumesscmao,
2paduk, Hazpy3Ka, nompebrieHue.
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Energy conservation measures when providing natural gas-supply to
remote areas of Russia

S.V. Chicherin, postgraduate student, the “Thermal Engineering” Department,
Omsk State Transport University (OmSTU, Omsk city); S. V. Glukhov, PhD, As-
sociate Professor, the “Thermal Engineering” Department, OmSTU (Omsk city);
An.V. Zhuikov, PhD, Head of the Educational and Scientific Laboratory of the
Department of Thermal Engineering and Hydrogas Dynamics, the Polytechnic In-
stitute of the Siberian Federal University (Pl SFU, Krasnoyarsk city); An. lv. Maty-
ushenko, PhD, Head of the Department Engineering systems of buildings and
structures, the Civil Engineering Institute of the Siberian Federal University
(CEI SFU, Krasnoyarsk city); V. Al. Kulagin, Doctor of Technical Sciences, Head of
the Department of Heat Engineering and Hydro-Gas Dynamics, Pl SFU (Krasho-
yarsk city); L. V. Priymak, PhD, Associate Professor, the Department of Engineer-
ing Systems of Buildings and Structures, ISI SFU (Krasnoyarsk city)

The relevance is an industrial process of gas supply into remote areas. Since there
is excessive temperature degradation in the smaller line sizes, additional wall
thickness and avoiding hot water temperature of 60-85°C are advisable. Tempera-
tures 95/70°C and below enable utilizing waste heat and reduce heat losses. How-
ever, these temperatures are generally unreasonable due to high heat demands.

Key words: district heating, network, pipe, heat, distribution type, project, building,
temperature, construction, regime, demand, consumption.
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3HaunTeNIbHOE YMCIO IyONMMKALMIL IOCBSA-
I[EHO HEeTPAaJMIMOHHBIM ¥ BO30OHOBIIIE-
MBIM MCTOYHNMKaM sHepruu (Hampumep, [4]),
a 9acTb aBTOPOB OIVICBIBAIOT CHEUM(UKY UX
HpUMeHeHs I BBIOPaHHOTO B HACTOSILIEN
cratbe 00beKTa nccnenoBanys [5]. Joporo-
BU3HA BOJOIOATOTOBKI, @ TAK)KE 3aKOHOJA-
Te/IbHBIe TPeOOBAHNSI BBIHY)XXAAIT IIePeX0-
IUTD Ha 3aKPBITYI0 CXeMY TeIUIOCHAOKEHS,
YTO YCTIOXKHSIET OPraHU3ALMIO THAPAB/INYe-
CKOTO0 pexxuma [6].

CrpykTypa TerionorpebieHns: u Ipeg-
HOCBUIKM K €€ VI3MEHEHNI0 MOfpO6HO omu-
caHbl B [7], OBHAaKO MpUBENEHHBIE METOJbI
HENPYUTOfHBI I IPUMEHEHNUsI K BpeMeH-
HBIM HaCe/IEHHBIM IIyHKTaM BaXTOBOTO THIIA.
TpagnuMoHHO MHOTO BHUMAHMS Y/€/SIETCS
THUIAM TEIUIOBOM M3O/ALMY U MX BKIALy
B CHIDKeHMe TEIUIOBbIX HoTepb [8]. Mexay
TEeM, 9TO HAMHOro 6ojlee KOMIUIEKCHAs 3a-
Hada, TPeOYIOIIAs pelleHysl Ha BCeX ITalax
HPOEKTUPOBAHNS 1 CTPOUTENBCTBA [9].

Sueprocbeperaroupil IOTEHIMAN OIIpe-
HeseTCs TAKKe U APYTMMK (paKTOpamu:
CII0CO60M TIPOK/IAZIKY, IIPVHSTHIM TeMIIe-
paTypHbIM rpadukoM [10] 1 TumoM rpyHTa
[11], xak, Hanpumep, B anamm3se [1. Bonbgpa-
ma u T. Heiipxapra [12] B wactu ocobeHHO-
CTell OBeJeHNs TPYOOIIPOBOJOB TEIIOBBIX
ceTell B TPYHTax 0OpaTHOI 3aChIIIKM, 06/Ia-
JQIOIMX BPEMEHHO IOf{BVYKHOCTBIO.

B menmoM, 3a pybexxoM Ipu IPOEKTUPO-
BaHIM IIMPOKO IpuMeHsArTcsa BIM-mogemn
U TEXHOTOTMY BMPTYQJIbHOI PEATbHOCTH,
YIPOLIAOIe MpPOLecC MOHMMAHMS IIPO-
eKTa 3aKa34MKOM, YTO HO3BOJIsIET HAXOAUTD
U UCIIPaB/IATb HEJOPabOTKU B ropasgo 6o-
Jlee KOPOTKUIL CpoK [13].

C ppyroit cTOpOHBI, 3HeproahdeKTuB-
HOCTb CHCTEMbI LIeHTPA/IM30BaHHOTO TEIIO-
CHaO>XeHMsI BO MHOTOM OIlpefensietcs: 060-
PyZoOBaHIeM Ha CTOPOHe MOTPeO/IeHIs Tell-
JIOBOJL SHEpPruyt — VH/VBULYaTbHBIMI Tell-
noseivMu myHkTamu (VITII) [14].

K COOEPXAHUI0

Marepuansi M MeToAbl UCCNeA0BaHUA

IIpn cTpouTenbcTBe HOBOI CUCTEMBI ILIE€H-
TPa/M30BAHHOTO TEIIOCHAOKEHA 3a9aCTYIO
VIMEIOTCSI HOBbIE 3[aHNS WV HOTpeOuTenn

TeIUIa, He OTAIUIMBAIOLIMECS OT LeHTpan-
30BaHHBIX cyucTeM paHnee. Llemecoobpasno
He IIPOCTO OPMEHTUPOBATHCS Ha PACUETHDIE
K/IMMATIYeCKIe [TapaMeTphl, HO U IIPOaHa-
JIM3VPOBATD [IOTOJHBIE JJAHHBIE ITOCTIEAHNUX
YeTBIPEX-TIATY OTONUTENIBHBIX IEePUOJOB.
Bornee Toro, ecnmu pedub MAET O BAXTOBBIX
HOCEIKAX, TO OOBIYHO JOCTYIIHA JIUIIb IPHU-
MepHast MH(OPMALVISI O KOMMYECTBE 3[aHMNIT
TOrO MJIV IHOTO THIIA.

OrmpefensieTcst 4YMCIO  TPAfIycO-4acoB
orommrensHoro nepuopa [°C/d], mpuxoms-
IIMXCA HA KKl MECALL:

Imax

2 Vi
Taq==2—,

tmax

ey

Ifie tmay — YUCIO Y4acoB B MecAlle, 9; Yy —
COOTBETCTBYIOI[as JAHHOMY MeCsIy pac-
yéTHasA TemIeparypa, °C:

_{Tref_Tt:if’Eef>Tt
=

. s 2
Toer if T <T; @

rie Tref — pacyéTHas TeMmIeparypa Hapy-
HOro Bo3fyxa, °C; Ty — Tekyllasa TemIiepa-
TYypa Hapy>KHOTO BO37yxa, °C.

Yucrno rpamyco-4acoB Tgqmax [°C/4] mc-
HO/Mb3yeTcsl I pacuéra koaddurmeHTta
Temperature Dependent Factor (TDF):

TDF,pon = _Taa

dd,max

©)

YrnenbHas TerioBas Harpyska [MBr/m2]:

Py= PA,ref,tTDFmom (4)
r7e Py refy — PacyéTHAA TEIVIOBAA HAIPY3Ka,
MBrt/m2.

Teroas Harpyska [MBrt], paccunrannas
YKPYIHEHHBIM CIIOCOO0M, COCTABUT:

P=P4A, (5)
e A — oTaIUIMBaeMas IUIOIAAD STAHNSA, M2,

3HEPFOCBEPEXKEHME UBU3 , ,

s psga 06BEKTOB, HampuMep, HETCKIUX,
CIIOPTUBHBIX U MEAULIMHCKUX YIPEKIECHNI,
TpeOOBaHMUsI K TEMIIEPATYPHOMY PEXUMY
MOTYT 3HAYUTENbHO OT/IMYaThCA [15], moaro-
MY BCe OOBEKTBI PACIIPENEAIOTCA 110 TUIIAM.

O6wuas mIolaab 3MaHui JaHHOIO TUIIA
OIIpefe/AeTCs COIJIACHO BBIPAXKEHMIO:

Asp=AusipNp, (6)
e Apsip — CPeTHss OTaIUIMBaeMas IIIO-
1aab 3MaHNA TaHHOTO THIa, M2; Nj — 4icio
3[aHNI K&KJIOTO TUTIA.

O6uas TerioBasi HarpysKa 3IaHMUIT KaX-
IOTO THUIIA, OIpPeNe/sIeTCs MPOCTBIM COOT-
HOLIIEHMEM:

7
rrie Py — cpenHsis yHenbHas TeIoBast Ha-
rpy3Ka 37aHMi1 laHHOTO THMa, MBT/M2.

Ob6uias TerioBast Harpy3Ka, IIOfIK/II0Yae-
Mas K CUCTeMe L[eHTPaIM30BaHHOIO TeIlIO-
cHabxenus (CLIT):

Pq,b =AspPap

7
By =2 Pyb. ®)
b=1

Jaxxe mpn npucoegunenyn Kk CHT ne-
60MBIINX MUKPOPAOHOB MHOTO BHUMAaHNA
VAEMAIT He IPOCTO aHA/IM3Y TEIIOBON Ha-
IPY3KJ, HO €€ HepaBHOMEPHOCTH HOTpebrie-
HIA Pas/MYHBIMY 3IAHUAMY, KaK B paboTe
[13]. OteyecTBeHHasA MHpaKTMKA IIPOEKTHU-
pOBaHMA M HOPMATHBHAsA [JOKYMEHTALs
IpefronaraeT y4€r Kod(pQuIeHToB He-
PaBHOMEPHOCTH TONBKO IS TEIUIONOTPe6-
nenys Ha Hyxbl [BC 1 BbI6Opa AuameTpa
TPYOOIPOBOJIOB HAPY>KHBIX TEIUIOBBIX Ce-
Tell, @ TaKKe HEKOTOPOIO LPYroro obopy-
TOBaHNUA BHYTPEHHIX MH)KEHEPHBIX CHCTeM
3aHUA.

BpeMs IIpOXOXK/ieH A TEITIOHOCUTEIA OT
TETTONCTOYHNMKA ONPeeNAeTCA KaK

t=Llv, 9)
rme L — mmHa Tpy6OoIpOBOLOB O IOTpe-
6utens, M; ¥ — pacy€THasA CKOPOCTD TeIIo-
HOCKTENs, M/C.

TensoBble HOTEPU YYacTKa TEIIOBON
cetn [MBT] ompenendAtorcs no popmyie:

_ ZTEkL(Ti - To)

In (&j
D;

r7ie kK — TeIIONpPOBOJHOCTD CTEHKHU TPYOBI,
Br/(m-°C); T; — cpenHerofoBas TeMIepary-
pa rernonocurers, °C; To — cpenHerogoBas
TeMIIepaTypa OKPY Kalolleil Cpefibl: BO3JyXa
IVIS Ha[I3eMHOJ IIPOK/IAKM, TPYHTA — J/IS
nogseMHol 6eckananbHoOlL, °C; D; — BHY-
TPeHHMII fuaMerp Tpybomposopa, M; Dy —
HapY>XHBIIT AuaMeTp TPyOOIpOBOza, M.

Torpa pacyéTHas MOIHOCTD TEIIONCTOY-
HUKa JI7I1 TIOKPBITUSA TIONIE3HONM TEIIOBON
Harpy3KM ¥ TIOT€Pb COCTABUT:

Py (10)

N
B=Y(B+PLg) (1)

q=1
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Puc. 1. 3aBuCcUMOCTb MaKcMManbHO AonycTtuMoro ynenbHoro tennoBo-
o NOTOKa OT NPUHATOrO rpa¢m(a Ka4yeCTBeHHOro peryiMpoBaHuA oTnycKa
TennoBou 3Hepruu npu UAEeHTUYHbIX BHELUHUX YCI0BUAX

L

®orto 1. YyacTok nop3eMHoI KaHanbHOWM NPOKNaAKKU nocne KpenneHua

TennoBoin usonAaumum ctpenn-nexwton MN3IT

Pe3yanaTbl UccnepoBaHuaA
U ux obcyxpeHune
ITpy nyaHMpOBaHMYM HOBON CUCTEMBI IieH-
TPaNM30BaHHOTO TEIUTOCHAOXKEHVsI 0CObeH-
HO BaXXeH BOIIPOC BBIOOPA TeMIIepaTypHOTO
rpacuka. [paduku 85/60 n 65/40°C, akTus-
HO BHefipsieMble Ha Tepputopun EBpocorosa,
H03BO/AIOT 3((eKTUBHO yTUIM3UPOBATH
HM3KOIOTEHIMATIbHOe  GPOCOBOE  TeIIo
[13]. OZHOBpEMEHHO CHIDKAIOTCS TEIUIOBBIE
notepyu (puc. 1), OfHaKO UX IpYMeHeHVe
B ycnoBusax Kpaitnero CeBepa Herjenecoo6-
PasHO B CBA3M CO 3HAYNTENIBHBIMU TEIIO-
BBIMM HArpyskamy, IPUBOISALIMMU K 3Ha-
YNTENTbHbIM AMaMeTpaM TPYyOOIPOBOMOB.
Beunas mepaora B pernonax Kpaiinero
CeBepa MPUBOANT K HeLeeCO0OPasHOCTH
noAseMHoOV mpoknagky. [Ipm  mpokmap-
K€ YYaCTKOB TEIUIOBBIX CeTell HafI3eMHBIM
CII0CO60M ONTMMANBHBIM U IPOBEPEHHBIM
pellieHneM SBJIAeTCA TeIUIOBAas M3OMALVIA
U3 MMHEpaJOBaTHBIX MAaTOB U IIOKPOBHO-
ro cnost u3 crexnomnactuka PCT-410. ITpu
3TOM YCTPOJCTBO OCHOBHOT'O CJIOSI JIO/KHO
6BITH BBITIONHEHO TAK: CLIMBKA IPOJOIbHbIX
U TIOIIEPEYHBIX IIBOB TeIION30/IALMOHHbBIX
MAaTOB BbIIOTHEHA OLTHKOBAHHOJ IIPOBOJIO-
KoI1 ;amMeTpoM He MeHee 0,8 MM; KpeIieHne
TEIVION3O/IALIMOHHBIX MATOB K TpPyOOIpo-
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Puc. 2. 3aBUCMMOCTb BeNMYMHBI MUHUMaNbHO JONycTUMOro Koaddu-
LMeHTa Tensionepesa4u oT pacyéTHOW pasHOCTM TeMnepaTyp B MOAaloLLEM
1 obpaTHoM Tpy6onpoBoaax U UX AuaMeTpa

®@oro 2. Bua TennoBoii KaMepbl B MeCTe CMEHbI TUMA NPOKNAAKK, yCTpo-

€HHOM CO CTeHaMU U3 6eTOHHbIX PyHAaMeHTHbIX 6510KkoB OBC

BOJIy BBIIIOJIHEHO XOMYTamMu U3 1eHThI [I9T
¢ mrarom He 6ortee 450 MM (¢poto 1).

ITpyt HeBBIIONMHEHNM STUX TPeOOBaHMI
IIOKPOBHBIN CJ/IOJ, BBIIOJIHEHHBIN CTEKIIO-
wiacTukoM PCT-410, TepsieT LeOCTHOCTD,
IIPUBOAUT K HAMOKAHMIO 11 YBETMYEHMIO Tell-
JIOBBIX HOTEPhb M3-32 OCBOOOXKIEHMA KpaéB
CTEeK/IOIIACTUKA 13-TIOf, XOMYTOB. BpiOpan-
HBIIT CIIOCOO MTPOK/IAAKY, TaK JKe, KaK U TeM-
IepaTypHblil rpaduk, OKasblBaeT BIIVSHIE
Ha BEe/IIYMHY TeIUIOBBIX HoTepb [10].

It Toro, 4TOOBI paKTUUeCKas BeMUun-

Ha TeIUIOBBIX [I0TEPh HA BCEX Y4ACTKaX OblIa
COIIOCTaBMMA C PaCYETHOI, HEOOXONMMO 3a-
IIPETUTD ClIeAyIolIee:
1 TPOBOAUTH paboTHI Oe3 HamM4uusA paspa-
OOTaHHOI ¥ COITIACOBAHHOI COOTBETCTBY-
I0IMM 06pasoM IIPOEKTHO-CMETHOI IOKY-
MeHTaINy;

Mpu npoknagKe yyacTKoB Tenso-
BbIX ceTel HaA3eMHbIM COCo6oM
B YC/NIOBMAX BEYHOW Mep3JioThl
ONTUManNbHbIM U NpPOBEpPeHHbIM
pelueHueM ABNAETCA TenioBas
M30NIALMUA U3 MMHEpaNoBaTHbIX
MaToB M MOKPOBHOIO CJIoA M3
creknonnactuxa PCT-410

1 UCIONb30BaTh ycTapesliee 00OpPyHOBa-
HJIe, CHUMaeMoe C IIPOU3BOJCTBA;

1 VUCIIONb30BaTh IIPY NOf3EMHOI MPOK/Iaf-
Ke TPYOOIIPOBOfbI B MEHOIO/IYPETAHOBOII
mso/msinuy 6e3 CUCTeMbl ONepaTHBHO-IN-
CTaHIMIOHHOTO KOHTPOJISL YBIXKHEHVISI M30-
mamym (COJK), a Taxke TpyOBI B IPYTUX
BIUJAX TEIIOBON M3OMALMNY, KOHCTPYKILN-
eil KOTOPBIX He IIOfIpasyMeBaeTCs Halmdme
COJIK (3a nckmoueHneM TeKyIero peMoHTa
U IpYTHX crrydaeB) [8];

1 IpY TIOfI3eMHOI IIPOK/IaJKe YCTpanBaTh
TEIUIOBble KaMepbl 13 OeTOHHBIX QyH/a-
menTHbIX 6710K0B OBC (dorto 2).

Texyuit peMOHT OOBIYHO CBsI3aH C IIO-
BPeXIEHIAMM «Ha IIeCTh-BOCEMb YaCOB» 110
CedeHNIo TPYOOIPOBO/A, KaK IPAaBU/IO, IPO-
VICXO[SIIIVIX B MOMEHT IOBBIIICHISI TEMIIe-
paTypsl Hapy)XHOTO BO3JlyXa — HaIIpuUMep,
OTTETIENN 3UMOIA.

YTo KacaeTcsi caMOro MaTepuaja MeTasl-
JINMYECKOI CTEHKU TPYOBI, TO IIPUMEHsIEMbIe
B Hacrosulee BpeMs Mapku 17T'1C u 0912C
00671aJaf0T IIOYTY OJVIHAKOBBIMY XapaKTepH-
cruxamn. [Tpu BbI6Ope TOTt MM MHOT MapKiu
B IIPOEKTHOM JOKYMEHTAINN JO/DKHA IIPU-
BOJIMTBCS CCBUIKA HA TEXHMYECKMII JIOKY-
MEHT, pPeIJlaMeHTUPYIOLINit eé IpYMeHeHue,
Hanpumep, Texundeckue ycnosus (TY).
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C mpyroit CTOPOHbI, M3TOTOB/ICH)E HEKOTOPOTO THUIIA MeTasl-
JIOIpOKaTa 11 (paCOHHBIX UBJE/NII IPOCTO He IPefyCcMaTpyBa-
eTcsA: HallpuMep, M3roToBIeHne u3 ctamt Mapku 09I2C Tpy-
6b1 TuameTpoM 607ee 400 MM, B CBA3Y C YeM IIPOCTas 3aMeHa
crajm 6e3 3aMeHbI HOPMATHBHO-TEXHNYECKOI IOKyMeHTaI[IN
He JIMeeT CMBICTIA.

JI/11 TOBBIIICHNA HaEKHOCTY IIPYU COCTaB/ICHNN TeXHIIe-
CKOTO 3afjaHMs 11e1eCO00PasHO: YBEIMIUTD TOMIINHY CTEHKN
Tpy6onposogos ([Iy150 ¢ 4,5 xo 6 My, [Ty50 ¢ 3,5 o 4 mm; [Ty32
¢ 2 10 4 Mm); o6ecrieantdb 100 %-it KOHTPOIIb CBAPHBIX CTHIKOB,
HaITpyMep, METOJIOM YNIbTPa3ByKoBoro KouTpons (Y3K).

ITpy Mcronb3oBaHMN TeMIlepaTypHoro rpaduka 95/70°C
CHIDKAeTCA CTOMMOCTDb TEIUIOM3OMALIMIOHHOTO CNIOA 3a CYET
YMEHBIIIEHNU €T0 TO/IVHDIL, OIIpee/seMOil HeOOXOIUMOCTHIO
obecriedeHNsi HOPMUPYEMOII BelMYMHBI TEIUIOBBIX IIOTEPH
(puc. 2), omHOBpEMEHHO BO3PACTAIOT 3aTpPaThl SMEKTPOIHEP-
T Ha TIPUBOJ, CETEBBIX HACOCOB I IIePEKaYKY TEI/IOHOCUTEIIA.

C IpyTOIT CTOPOHBI, PAJ, PACCMATPUBAEMBIX TeMIIEPATYPHBIX
rpaduKOB IPUBOANUT K BBICOKOI MHTEHCUBHOCTY BHY TPEHHEI
kopposun IIITY-Tpy60rnpoBofoB ¢ TeMIlepaTypami TeIIOHO-
curernst 60-85°C mpu ux paboTe Ha MPOTSHKEHUN 3HAYUTENIb-
HOJ1 9acTV OTOIMTEILHOTO Ieproya. KoMmaHus-nogpagauk,
3aIefICTBOBAaHHAs PV IPOKJIAJIKe TEIUIOBBIX CeTell, JOIDKHA
VIMeTb Ha MeCTe CTPOMTENbCTBA CIIEHYIOMINX CIEINaIICTOB,
Tpebylomuxcs A/ KauecTBeHHOro MoHTaxka COJIK:

1 MHXEHep IIATOI IPYIIIIBI 37IeKTPOOEe30IacHOCTH;

1 97IEKTPOMOHTQXHIK — He HIDKE TPeTbell IPYIIIIbI 9/IEKTPO-
6esomacHoCTy;

1 UHXeHep-Ha/laJ4MK — He HIDKe YeTBePTOIl IPYIIIIBI S/IeK-
TP06E30MaCHOCTH.

Ilepconan HOKEH VMMETb YAOCTOBEPEHNS YCTAHOBJIEH-
HOI1 (pOPMBI O IIPOBEPKe 3HAHMII IIPABUJI PabOTHI B A/IEKTPO-
YCTaHOBKaX C OTMETKOJT O IPYIIIIe 10 37eKTPpoOe30MacHOCTH,
HPMCBOEHHOI B YCTAHOBJIEHHOM [EJCTBYIOIIMMI HOPMaMu
nopsiake [11. 46.2 «I[IpaBu o oxpaHe Tpy/a IpU IKCITyaTa-
IV 37IeKTPOYCTaHOBOK» (B pen. IIpukasa MunTpyma Poccun
ot 19 ¢espast 2016 rofa Ne74H)].

TUHIOBBIMM 3aMeYaHNUAMMN ABIAIOTCH:

a) Ha JTalle PacCMOTPEHNs IPOEKTHOM 1 pabodell JOKyMeH-
Talum:

1 OTCYTCTBUE I/IaHA 3eMJICYCTPOIICTBa;

1 YCTpOJICTBO 3allOPHOII apMaTypbl HA OTBETB/ICHUN HA He-
KOTOPOM Y/Ja/IeHUM OT TOYKM BPe3KIt B OCHOBHOII TPyOOIIpO-
Bofi — 6oJIee 11e71ec000pasHO PACIIONOXNUTD eé cpasy 3a Iep-
BBIM 0TBOfIoM (¢oTo 3);

J HeBepHOe O0O3HAYeHMEe KaTeropuy TPyOOIPOBOROB (Ha-
npumMep, «IV KaTeropys cornacHo BBIBEIEHHOTO U3 JICTIONb30-
BaHVsI CBOJIA IIPAaBIT 6€30I1aCHOCTI» — IPABIUIBHO YKA3BIBATh
«KaTeropys TpyooIpoBoJIOB 1, Tpymia pabodeit cpebl 2»);

1 HeycTpaHeHNe 3aMedaHMit 110 JIoKaIbHbIM pacuéram (JICP)
1 cBOAHBIM cMeTHBIM pacdéram (CCP), B 4acTHOCTH, 3aMeda-
HWIA 110 paclieHKaM;

1 HecBOeBpPEeMeHHOe IpefOCTaBlIeHNe OTKOPPEKTUPOBaH-
HOJI [JOKYMEHTALIUM, YTO 3a/ieP>KUBAET IIPOBEPKY BEAOMOCTE!
06BéM0B pabot (BOP), 4to, B CBOI0O OdYepenp, 3a[epKIBaeT
nposepky JICP u CCP.

6) Ha sTaIe pacCCMOTPEH VCIOTHUTENTbHON JOKYMEHTAIVIN:
1 He3HaYMTe/IbHbIE OIIVOKM 3alOJTHEHMA KYPHAIOB CBapOy-
HbIX, OETOHHBIX paboT 1 XXYpHa/IAa aBTOPCKOro Hazizopa (Ha-
[IpUMep, OTCY TCTBYE HANMEHOBAHMS 00beKTa CTPONTEILCTRA,
JaThl OKOHYAHNA )KyPHAIa 1 T.JL.);

1 OTCYTCTBHUE aKTOB HPMEMKM, HAIIPYMep, CUCTEMBI OIlepa-
TUBHOTO fycTanunonHoro koutpoyst (OIK) [9].
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IInst mocTU KeHMs 1ie/ieBbIX IIOKa3aTeseit
9HeproapQeKTMBHOCTI Ha HOBBIX 0O'beKTax
CUCTEM LIEHTPAIM30BAaHHOTO TEIUIOCHAOKe-
HIIS B YCTIOBUSIX Tasu(pUKALNY OT/ATEHHBIX
paiionoB Poccum pabodast um mHpoOeKTHast
JOKYMEHTAIMsl JO/DKHA pPa3pabaTbiBaThCst
B COOTBETCTBII C JIeIICTBYIOLE) T HOPMATHB-
HO-TeXHUYeCKOI JokyMeHTauue [17, 18].

B MOACHUTENBHOI 3aIVCKe [TO/DKHBI CO-
J[lepXKaTbCsl MCXORHBIE [JAHHBIE U YCTIOBUS
JUIS1 TIOATOTOBKY IIPOEKTHOM JOKYMEHTALNI
Ha O0DEKT KalUTaJbHOTO CTPOUTENBCTBA,
a TaKKe NPAaBWIBHO YKa3bIBaTbCS PEKBU-
3UTBI OCHOBHBIX I CCBUIOYHBIX [IOKYMEHTOB.
Y4YacTHMK 3aKyIIKM JJO/DKEH IPelOCTaBIATD
B COCTaBe CBOEII 3asBKI CIIPaBKy O Kajjpo-
BBIX PECYpCax, JOKYMEHTBI, TIOfTBEPKAAI0-
e Haju4re KBambukanyy (SUIUIOMBI,
CBUJIETENIbCTBA 06 00y4eHUn) u TPYIIl HO
97IEKTPOOE30MIACHOCTIL.

IIpu peMOHTe M MOJEPHU3ALMM CYILje-
CTBYIOLIMX 00BEKTOB MH(PacTPyKTyphI
CTOMMOCTB OIIP€JE/ISIETCs] HPOTSHKEHHOCTBIO
Y4acTKa, MOJIeKAIlero 3aMeHe, OHAKO I10-

®oto 3. UcnonHeHue 3anopHoil apMaTypbl Ha Bpe3Ke B Tpy6ONPOBOA y4acTKa MarucTpanbHoil Ten-

NIOBOIA rOPOJCKOMA ceTu

sSBJIEHUE ,qe(beKTOB 13-32 BO3JIEVICTBUS Ha-
PY>KHOIT KOPPO3MI, KaK IIPAaBUJIO, HOCKT JIO-
KaJbHbI XapakTep. JedekTr! MoryT ¢ pas-
HOJI IEPUOJUYIHOCTBIO BOSHUKATD HA CTPOTO
OIPENIENIEHHOM OTPE3Ke, HAIIPUMED, B MeCTe
HepecedeHNsi C aBTOMOOWIBHON HOpOroit
MM CMeXXHbBIX o6mactsax. Ocob6oe BHUMaHVEe
crefyeT oOpaljaTh Ha TOYKYM M3MEHEHMSA

TUINA TIPOKTAAKI WM €T0 CIocoba: Hampy-
Mep, Hadajaa WM OKOHYAHMS TU/Ib3bI VI
TpaHMI| Pasrpy30uHoil WnThL. [l obecre-
YeHNA IieIeBbIX MOKasarerell sHeproaddex-
TUBHOCTM 3afjadil TPeOYeTCs pellath KOM-
IIEKCHO: HAIIPUMeED, BBIAB/IATD 11 YCTPAHATD
HPUYMHY HOAB/ICHNA IOBPEX/ICHNMIT, a He pe-
IIaTh IPOG6IeMY TEKYILIMM PEMOHTOM.

IIpy COCTaB/IEHUM TEXHWYECKOrO 3afa-
HISL HEOOXOIMIMO TIOMHMTB, YTO BCE, 4TO He
OyHeT yKa3aHO B TEXHNYECKOM 3a/jaHUM, JIC-
TIO/THUTETTb MMEET IIPaBO He BKTIOYATh B CBOE
HpeIoKeHNe 11, KaK CTeICTBIUE, He BBIION-
HATD. IIpy peanusanyy HOBOrO CTPOUTEND-
CTBa JIOJDKHO OBITD 3aIIpeleHO:

I VICIIONb30BaTh TPYOONpPOBOABI U (HacoH-
HBI€ M3E/VA U3 CIIMPATbHO-IIOBHOI TPYObI;
1 JVICIIONIb30BaTh B Ka4eCTBE aHTMKOPPO3N-
OHHOTO HOKpBITUS TPYOOIIPOBOIOB 1 37Ie-
MEHTOB KOHCTPYKIIMII TeT/IOBBIX CeTell TaKu
Ha 61TyMHOI ocHOBe («Kysbaccmak», «BT»).

C nmpyroit CTOpOHBI, COBPEMEHHbIE II/IE-
HOYHbIE IOKPBITHS MOTYT OBITb HE TOJIBKO
3} beKTHBHBIM CPEICTBOM 3aLUTHI OT KOP-
posum, HO ¥ CIOCOOGCTBOBATH CHIDKEHMIO
TEIUIOBbIX IoTepb [8, 10, 11].

—

. Vianrep A., Kyausapos C. XBatur mu peruonam Poccun
rasa? [Onekrp. rekct]. «HoBocTH crbupckoit HayKim» OT
23.11.2020. Pexxum gocryma: sib-science.info. [lata 06-
paur.: 20.03.2021.

. OHeproaddexTBHAA 610YHO-MOAY/IbHASA KOTe/MbHAs

NPOII/IA  OTBITHO-TIPOMBIIIEHHYI  SKCIITyaTaInio

B Ilepmckom PHY [Omektp. Tekcr]. Ilpecc-pemnus

AO «Tpancredrs — IIpuxampe» ot 31.01.2020. Pexxum

pocryma: kama.transneft.ru. [Tata o6pa.: 10.05.2021.
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HecrauuonapHas
TenonpoBoAHOCTb
B MHOIOCJ10MHOM
CTEHe Nnpu aHo-
MaNbHbIX 3UMHUX
NOroAHbIX YCNOBUAX

PeLieH31A aKcnepTa Ha cTaTblo nonyYeHa
09.03.2021 [The expert review on the article
received on Mart 9, 2021].

YK 536.2, 536.3. Homep Hay4HoU cneyuansHocmu: 05.23.03.

Bo MHormx HacenéHHbIX NyHKTax Poccun
HepUOIIYecK) HabMOAI0TCA aHOMA/IbHbIE

3JIMHJ€ ITIOTOffHbIE YC/IOBYsSI, BK/IIOYAIOLIVeE
B ce0s1 pe3Koe yBel4eHre CKOPOCTU BeTpa.
Knaccudecknm mpuMepoM TakUX aHOMa-
/it siBsieTcst «6opa» B ropome Hosopoc-
CUIICK — CHJIbHBI/I BETEpP CEBEPO-BOCTOY-
HOTO HaIIpaB/IeHVs, TOCTUTAIOMINIT CKOPO-
CTU B TOpbIBax Jj0 80 M/c, ¥ OTHOBpEMEHHOe
Ppe3Koe IIOHVDKEHNME TeMIIepPATyphbl BO3AyXa
B XOJIOf{HBII [IepHOf rofa. [Ipopomkurens-
HOCTb 60pBI — OT CyTOK 710 Hefienu. CyTod-
HBIIT TIeperaj; TeMIepaTyp BO BpeMs 60pbI
B 9TOT Iepuog MoxeT gocturars 40°C [1, 2].

OHepreTudeckn 3¢deKTUBHOE IOAfEp-
»KaHMe KOMGOPTHBIX YCTTOBUIT MUKPOKIIMMA-
Ta B 0OUTaeMBIX IIOMEIIEHNAX, KaK IIPU pac-
9YETHBIX [OTORHBIX YC/IOBISIX, TAK U B IEPU-
Off TAaKMX aHOMAJIMIT, B COOTBETCTBUM C Tpe-
60BaHMAMM TEXHMYECKVX PerIaMeHTOB [3],
obecreunBaeTCs MyTEéM CO3[jAHMA JOCTATOY-
HO BBICOKOTO TEPMIYECKOTO COIPOTHB/IEHIIS
KOHCTPYKILIMY Hapy>XHbIX cTeH. [laxxe ecnm
VICKJTIOUNTD BO3HMKHOBEHME aBapyil B CHCTe-
MaX 9/eKTPOCHAOXKeHMs, BBI3BAHHBIX aHO-
Ma/IbHBIMI SIBJICHVSIMY, TIPOJO/DKUTE/IbHBIE
M3MeHEeHVIsI BHELIIHVIX YCIOBIIL TEIIO0OMeHa
MOTYT 00YCTIOBUTD CHVDKEHME TeMIIePaTypPhl
Ha BHYTPEeHHell IIOBEPXHOCTH CTEH U Pe3y/Ib-
TUPYIOLIEIl TEeMIIePaTypsl, HOPMUPOBAHIE
KoTOpOIT orpeneeHo PDefepanbHbIM 3aKO-
HOM Ne384-@3 [4]. [Insa obecrieyenns sHep-
reTundeckyt 3QHeKTUBHOTO ¥ SKOHOMIIHOTO

TepMUYECKOrO CONPOTUBJIEHNA CTPOUTENb-
HBIX KOHCTPYKIVII Hapy>XKHbBIX CTeH IpUMe-
HAIOTCA MHOTOCTIOVHBIE KOHCTPYKIIVN, OIVH
U3 C/I0€B KOTOPbIX IIpefHa3HaueH /1A Co3fia-
HUsL «6apbepa» MpM PacIpOCTPAHEHNN TeM-
noBoro moroka. Iepio HacTosmielt paboTs
SIBJISIETCS. PaspaboTKa METOAMKIM U aHAIN3
Pe3y/NbTaToOB pelleHNs 3ajlauyl HeCTalliOHap-
HOJI TEIUIONPOBOJHOCTI B MHOTOCIOMHON
CTeHe 3[aHNA PV AaHOMA/IbHBIX 3VIMHUX I10-
TOJHBIX YCTOBUAX B ropofie HoBopoccumiicke.

3HepreTuyecku appeKkTUBHOE Noa-
AepaHue KOMOPTHbIX YCNOBUMA
MUKpOK/NMMaTa B NOMeLLeHUAX
obecneumBaercs NyTéM co3paHuA
[OCTaTo4HO BbICOKOIO TepMuye-
CKOro CONMPOTUBJIEHWUA KOHCTPYK-
LMK HapYXHbIX CTEH

Paccmorpum Terodusnyeckite 0codeH-
HOCTM TIpoljecca TerIooOMeHa B MHOTO-
CJIOVHOM CTeHE B 0011l TOCTAHOBKE.

Pacuér mpousseném 6es yuéra Bpa3oBbIx
IIpeBpALLeHNIT 11 3aBUCUMOCTEN Teru1opu3n-
YeCKMX XapaKTePUCTHUK COMPSKEHHBIX CIIO-
€B B 3aBMCUMOCTH OT TeMIIepaTypbl. MHoro-
CJIOVHAsI CTEHA B YC/IOBMSX OHOMEPHOCTH
OIIMCAHNISI IIPOLIECCOB TEIJIONIEPEAAdN B pac-
CMaTpMBAaEMOIl B CTaThe 3ajade MOJEINpY-
€TCs IIATUCTIONHOI: MEPBbIl CI0II — Kepa-

UDC 536.2, 536.3. The number of scientific specialty: 05.23.03.

HectauvoHapHas TennonpoBogHOCTb B MHOTOC/I0MHOM CTEHE MPYU aHo-

MaJIbHbIX 3UMHUX NOroAHbIX YC0BUAX

A.B. ®oMuH, K.T.H., doueHT; 0.B. MKpTbiueB, K.¢.-M.H., foLeHT, HoBopoccuit-
CKuI punran BenropofcKoro rocyAapCTBEHHOrO TEXHOMOMMHYECKOr0 YHUBEPCH-

Teta um. BT, LLlyxosa (BI'TY, r. HoBopoccuitck)

B crmamee paccMampusaomcs 8onpocsl SHep2emuyecku 3hdermuaHo20 nod-
0ePACAHUSA KOMPOPMHBIX YCII0BUL MUKPOKIUMAMA 8 06UMaeMblX NoMeLeHuU-
AIX 8 Nepuod No200HbIX aHomanudl. PeweHa 3a0a4a HecmayuoHapHoU mensio-
NPOBOOHOCMU C HECMAYUOHAPHBIMU 2PAHUYHBIMU YCTTOBUAMU Mpemse20 poda
8 MHO020C/10UHOU CmeHe 30aHUS NPU QHOMAJTbHBIX 3UMHUX NO20OHBIX YCI0BUSX
8 2opode Hogopocculicke. PeuweHue 3a0a4u HecmayuoHapHoU mensionposod-

HOCMU ocyujecmae/idemcs Memodom NPAMBIX.

Nonstationary thermal conductivity in a multilayer wall under abnor-

mal winter weather conditions

A.V. Fomin, PhD, Associate Professor; 0.V. Mkrtychev, PhD of Physical and
Mathematical Sciences, Associate Professor, Novorossiisk Branch of Belgorod

Shukhov State Technology University (Novorossiysk city)

KnioyeBble cnoBa: HecmayuoHapHaA mennonpoeoaHocmb 8 MHo20C/10UHOU

KOHCMpPYKYyuu, HecmayuoHapHsle 2paHu4Hele yCJ108UA, 3UMHUEe No2ooHble aHo-

manuu, Memod NPAMBIX.
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The article deals with the issues of energy-efficient maintenance of comfortable
microclimate conditions in inhabited premises during weather anomalies. The
problem of non-stationary thermal conductivity with non-stationary boundary con-
ditions of the third kind in a multilayer wall of a building under abnormal winter
weather conditions in the Novorossiysk city is solved. The solution of the problem
of non-stationary thermal conductivity is carried out by the method of straight lines.

Key words: nonstationary thermal conductivity in a multilayer structure, nonsta-

tionary boundary conditions, winter weather anomalies, method of straight lines.
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CkopocTb BeTpa, M/c

npDAOII)KMTEﬂhHOCTb nepuoga BeTpa «HOpPA-0CT», 4

Puc. 1. U3MmepeHHble 3Ha4YeHUA (@ — aTMocdepHoli TeMnepaTtypbl, 6 — cKopocTu BeTpa)

MMUYECKUI IIOBEPXHOCTHBII CI0V: BTOPO —
TEIION3O/IALMIOHHBIII CJIOM, TPETUIL — CTION,
00eCreqnBaOIMIT  IIPOYHOCTD KOHCTPYK-
L[VIY; Y€TBEPTBIN U MATHIN CTIOM — HEMETasl-
NMYecKye cmoy, obecriednBalolyie BbIPaB-
HUBaHME U [IeKOPMPOBaHUE BHYTpEHHeN
ITOBEPXHOCTY CTE€HBI TIOMEIEHMNA.

VIsmeHeHMe TemIepaTyphl IO CEYEHUIO
(BEOnb KOOpAMHATHL X) B JI000IT MOMEHT
BpEMEHMU /11 KaXKO0TO C/I0S1 MHOTOC/IOMHOM
CTEHBI ONIPefe/sIeTCS U3 PEIeHNs CYCTEMBI
nuddepeHIanbHbIX YpaBHEHWIT B YaCTHBIX
MTPOU3BOJIHBIX:

&(T) pi(T)%T(x,t):
:%[k(x,T) 9 T(x,t)}

ot

I7ie | — MHJIEKC, ONPEe/LAOLINIL IIPYHAIEXK-
HOCTb TApaMEeTPOB K Pas3INYHBIM CIOSM
MHorocnoitHon crenel; ¢;(T) — ynmenbHas
TEIVIOEMKOCTb MaTepuazna i-ro Clos Kak
¢ynkums temmeparypst; Pi(T) — mI0THOCTD
MaTepraia i-ro C10s1 Kak (GpyHKIVs TeMIiepa-
Types; A(x, T) — K03¢ULIEHT TemIonpo-
BOIHOCTM Martepuaaa Kak QYHKLNA TeMIle-
patypsl T ¥ KOOPAMHATHI X, HAIIPAB/IE€HHON
10 HOPMAJI/ K IIOBEPXHOCTHU CTEHBI.

1)
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Koag. Tennooraaum HapyHoii noBepxHocTH cTenbl, Br/(M2-K)
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MpogonkuTeNbHOCTL NEPUOAA BETPa «HOPA-0CT», Y

VYcnoBus TEIIOBOTO CONPSKEHNA Ha TPAHU-
11ax CJI0€B UMEIOT BUI:

x=x;, I;=T1,

YTO COOTBETCTBYET YC/IOBMIO HEPa3PbIBHO-
CTH (PYHKUNY TeMIIePaTypPbL.

Bbi60Op TIpaHMYHBIX YCIOBMIT I pac-
CMaTpMBaeMOJ TIOCTAaHOBKM 3aJauM Ipef-
JIaraeTcA CHeNnaTh U3 CAeRYIOUMX YCIOBUIAL
Ha BHerIHel! MOBepXHOCTY MHOTOCTIOITHOI
CTEHBI ITPOVCXOUT KOHBEKTUBHBIN TEIIO-
OOMeH IpY IlepeMeHHBIX BO BpeMeHU 3Ha-
YeHNUAX TeMIIepaTypbl aTMOC(EPHOro BO3-
myxa u KoaduienTa TennooTaaun, KOTo-

KoagdpuumeHnTsl nonuHoMmuanbHbix annpokeuMaumii (3)-(5)

-

ai

3,5517
0,00010077
1,1275x 1077
-6,1298x 10714
5,5271x 1071
-2,1311x 1072
3,8097 x 10730
-2,5888x 10736
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Puc. 2. KoagpuumeHT Tennootaaum ot HapyKHOM CTeHbl

K COAEPH{AHUIO

3HEPFOCBEPEXKEHME UBU3 , ,

Pblii ONIICHIBAETCA AHATIOTMYHO TPAHNYHOMY
ycnosuo III popa:

MIL = (O[T~ L), @

e Oy(t) — Ko3pOUIMEHT TeMIO0TAAYN
OT Hapy>KHOII OBEPXHOCTH CTeHbL Tc(f) —
TeMITepaTypa aTMOC(GEepPHOTro BO3yXa.

CyTOUHBIIT XOf] TeMIIepaTypbl arMocdep-
HOTO BO3JIyXa B Iepyofi 60pbl MMeeT 0611ye
3aKOHOMEPHOCTH, TaKlée KaK pe3Koe CHU-
JKEHIEe B IIepBble CYTKM, CYTOYHbIE Komeha-
HVS U T.IL, ¥ 3aBUCHUT OT MHOTUX (aKTOPOB.
B kayecTBe MICXOIHBIX JAHHBIX IIPYMEM 3a-
HDOKYMEHTMPOBAHHBIe aTMOC(EpHBbIe IIPO-
IjecChbl KOHIIA sIHBaps — Hadana (eBpasst
2012 ropa [1].

VIsMepeHHblE 3HAUEHNA TeMIIepaTyphl
arMocepHOro Bosfyxa B mepuop ¢ 24 des-
pana 2012 ropja mpeficTaBIeHbI Ha puc. la.

IpunsTele Ha puc.la 0603HaYeHMs Ta-
KOBBI: TPEYTOIbHbIe MapKEPhl 0003HAYAIOT
U3MepeHHOe 3HaueHNe TeMIIepaTyphl aT-
MocgepHOro Bosgyxa (Hy/IeBas OpAVHATaA
cootBetcTByeT BpeMenu 00:00 Ha 24 des-
pans); CIUIONIHAs JIMHMA COOTBETCTBYET
HIOJITHOMY CeIbMOJ1 CTeIlleH!, allPOKCUMIU-
PYIOLIeMy 9T! 3HAYeHNS U UMEIOLeMY B

T(t)= i(aiti).

(3)
i=0

Tabn. 1
b; Ci
3,0846 7,2539
-0,00024908 9,034
7,6157x 1077 3,4657x 1077
~6,3949x 10714 -1,9353x 10714
2,6232x10717 3,7656x 10720
-5,2868x 1072 -2,859x 1072
4,0966x1073! =

KoaddurmeHTsI HOMMHOMA CeIbMOI CTe-
HeHN, TOMyYeHHbIe 10 pe3yrIbraTaM obpa-
6OTKM [aHHBIX pIUC.la, IyIsi 3HAYEHMIT Bpe-
MeHN [CeKYHIbI], IpefiCTaB/IeHbl BO BTOPOM
cronbue Tabm. 1 «KoadduuuenTtsr nomHo-
MUaIbHBIX anmpokcumanuii (3)—(5)».

VIsMepeHHbBIe 3HAUEHN CKOPOCTY BeTpa
B IIepuofi ¢ 24 eBpasis IIOKa3aHbl Ha pic. 16.
ITpuHATBIE Ha puc. 26 0003HAYEHMA: Tpe-
YTONbHBIE MAapKEPhI MTOKA3bIBAIOT M3MEPEH-
HOe 3Ha4YeHUe CKOPOCTH BeTpa (Hy/reBas
opivHaTa cooTBeTcTByeT Bpemenu 00:00
Ha 24 deBpasA); CIUIONTHASA IMHUA COOTBET-
CTBYeT TIOJIMHOMY HIECTO} CTeleHN, alllpo-
KCUMMPYIOIIeMY 3TV 3HA4eHN U MMeIolle-
My CIe YOI BULL:

vc(t):i(biti).

i=0

4)
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Koa¢¢uimeHTs! MOMMHOMA IIECTOI CTele-
HI, TIO/TyYeHHBIe 110 pe3y/brataM 06pabor-
KU JJAHHBIX pUC. 16, /51 3HAaYeHWIT BpeMeH,
BBIPOKEHHBIX B CEKYH/AX, IPeICTaB/IEeHbI
B TpeTbeM CTonome TaoL. 1.

KoadduipmeHT Termootnaum oT HapyK-
HOJI [IOBEPXHOCTY CTEHBI TAKKe 3aBUCHUT OT
CKOPOCTY BETPA ¥ MOXKET OBITH OIpeRenéH
o ¢popmyne Ppanka [5]:

0, = 7,34v00°0 43,7871,

e Oy — K03GOUIMEHT TeIUIOOTAAYM OT
HaPY>KHOIT IOBEPXHOCTH CTeHsl, Br/(M2-°C);
¥ — CKOPOCTb BeTpa, M/C.

Ipapuk msMeHeHus (B IepuOfn «HOPH-
0CTa») PACCYMTAHHBIX IO 3TON (opmyre
3HaYeHMIT KO3 QUIMEHTa TEeIIO0TAAYN OT
HapY)KHOIT TIOBEPXHOCTY CTEHBI IIOKa3aH Ha
puc. 2. TIpuHATbIe Ha puC. 2 0003HAYEHNA:
Tpeyro/bHble MAapKEPhI IOKA3BIBAIOT M3Me-
PeHHOe 3HaYeHIe CKOPOCTH BeTpa, (Hy/eBast
opayHaTa cooTBeTcTByeT BpeMenu 00:00 Ha
24 ¢eBpans); CIVIONIHAA TMHUA COOTBETCT-
BYeT MOJIHOMY IIATOI CTeNeHM, allpOKCH-
MIPYIOIIEMY TV 3HAYCHIIS:

5

a(t) =X (it!).

i=0

Q)

KoaddurmenTs! monmmHOMa IISTON CTe-
IIeHN, TIO/TyYeHHbIe 110 pesy/ibraTaM o0Opa-
60TKM JAHHBIX pUC.2, LI 3HAYEHUIl Bpe-
MEHU, BBIPOKEHHBIX B CEKYHJAX, TIPECTaB-
JIEHBI B 4eTBEPTOM CTOMOLIE TAOTL. 1.

bymem cumrarh, 4TO Ha BHYTpeHHeN
IIOBEPXHOCTM MHOTOC/IOHOM CTeHbI IIpO-
VICXOJUT KOHBEKTVBHBII TEIIO0OOMeH IIpu
MOCTOSIHHBIX BO BPEMEHM 3HAYCHUSX TeM-
HepaTypel BO3AYXa VM BeMM4InH Koadduun-
€HTa TeIUIOOTAYN:

(6)

e Oy — K03(UIVEHT TeIIOOTHAYM OT
BHYTPeHHell IIOBEPXHOCTM CTeHb; T —
TeMIlepaTypa BO3[yXa BHYTPHU HOMEILCHILA.

8/2021

! 1

Bemnunna xoadunmenra O, B COOTBeET-
CTBMM C peKOMeHpauusiMu [3], mpuHsaTa
pasHoit 8,7 Br/(m2-°C).

It pelenns 3afady HeCTAIMOHAPHOI
TEIUIONPOBOFHOCT MOTYT MCIIO/Ib30BaTh-
51 pasHOOOpasHble YMCIEHHbIE METONBI [6].
Jlns pelueHus 3afad co CIOKHBIMIY, M3Me-
HAOLIMMACA BO BpPEMEHU TI'PAaHIYHBIMU
YC/IOBUAMM MOXKHO BecbMa 3((deKTUBHO
JMCIIO/Ib30BaTh METOJ, NPSMBIX [7].

B kadecTBe IpyMepa UCXOJHBIX JAHHBIX
IUIA pellieHNs pacCMaTpUBaeMOil 3af1a4n UC-
IO/Ib3yeM IapaMeTpbl KOHCTPYKLIMM BHeIl-
Hell CTEHBI >KWIOTO KOTTEKa, COCTOsILIeN
U3 YeTHIPEX CIOEB CTPONUTENbHBIX MaTepya-

«bapbepHblit» cnoit Tennousonsa-
LMK CTeHbl CYLLeCTBEHHO CHUMKa-
eT aMnautyay KonebaHuit Tem-
nepatypbl. 3HaueHue MOLLHOCTH
TennoBoro MNOTOKa OT BHYTPeH-
Hel MOBEPXHOCTU CTEHbl K KOH-
Ly nep1oAa NorogHoM aHoMaiuu
NpeBbilLAeT 3HaYeHNe MOLLHOCTH,
paccuuTaHHoe ANA YCNOBUM CTa-
LMOHapHOW TennonpoBOJHOCTH,
B COOTBETCTBUM C TpeboBaHUAMM
Chn 50.13330.2012

Tennogusnyeckue xapaKTePUCTUKU MHOTOCIOIHON CTEHbI

Marepuan Tonumu-  Koapd. rennonpo-

Ha, M BOJJHOCTU MaTe-
puana, B1/(M-K)

BetoH ¢ nonumepHbiMu 0,02 1,600

KOMMNOHEeHTaMu

NeHononuctupon 0,06 0,032

NCB-C 35

Bnok MypoBoi, 0,20 0,600

MasnoLeMeHTHbIH

PacTBop ueMeHTHO- 0,02 0,930

necyaHblif

TonwmHa cTeHbl 0,28

cyMMapHas, M

CyMMapHoe TepMuve- 2,24

CKoe CONpoTUBEHUe
cTeHbl, M2-K/BT

710B (TIATBII C7TOV OOBEAMHEH C YeTBEPTHIM
BBUJIy HE3HAUUTETbHOCTU €TO TOJIIIVHBI
U CXOXKECTU TeIIO(pU3NIECKNX XapaKTepu-
CTHK), CBOVICTBA KOTOPBIX IIPEICTABICHDI
B TaoO. 2.

B kayecTBe HaYa/IbHBIX YC/IOBUIT IPUMeEM
CTAI[IOHAPHOE pacIpefe/ieHne TeMIlepary-
PBI IO TOJIVIHE JJAHHON CTEHbI B MOMEHT
Bpemenn 23:00 Ha 23 ¢eBpans 2012 roga,
Korga Obutn 3aperncrpupoBanbl Ty =4°C
u Tog = 20°C.

Iuckpetnsamio ypaBHenus (1), B coot-
BETCTBUY C METOIOM IIPSMBIX, B TOUKAX, OT-
JIMYHBIX OT I'PAHNYHBIX, IIPOM3BETEM C JIC-
[I0/Ib30BaHMEM  LIEHTPaIbHO-Pa3sHOCTHON
CXeMBI BTOPOTO TIOPAAKA I BTOPBIX IIPO-
U3BOJIHBIX, MMeIOLIell BUJ:

oT 1
—J___ -
ot ¢j ijx]

Ma(Gn=1)  M(G-T)|
ij ’

rae Tj, ¢j, pj u Aj — Temieparypa, Tero-
€MKOCTb, IVIOTHOCTb U K03 UILIMEHT Tel-
JIONIPOBOJHOCTY B j-il TOYKE JVICKPETHOTO
pasbueHns CI0éB KOHCTPYKIUN CTEHBI, CO-
OTBETCTBEHHO; AXj — PacCTOAHUE MEXKIY
IBYMs COCETHUMM TOUKAMM.

Jlns obecriedeHns MOpAAKA amIpPOKCH-
Malyy IepBOVi TPOM3BOIHON, HE MEHBIIETO,
4YeM MOPANOK aNNpOKCUMAIVM /I TOYEK,
OT/IMYHBIX OT TPAaHMYHbIX, JVICKPETU3ALINIO
ypaBHeHUs (2) Ha BHEIIHel! ITOBEPXHOCTI
CTeHbI IIPOM3BENIEM C MCIIONIb30BAHNMEM Pa3-
HOCTHOIJI CXeMbI BTOPOTO MOPsAJKa /A Tep-
BOJ TIPOM3BOJHONM C PasHOCTAMM BIIEPETN,
YTO MMeeT BUL:

~T3+4T, 3T,

o (1) [Te(t) - T ==y 2Ax;

»(8)
U T0CTe Ipeobpa3oBaHmil MOMy4InuM 3Hade-
HJIe TeMIIepaTypbl L1 BHEIIHETO IIOBEpX-
HOCTHOTO CTIOS:

Z(XH(t) Té(t) Axi—MT+4MT,

Ti= )
37\.1 +2AX1(XH(t)
Tabn. 2

TepMmuyeckoe YaenbHas tenno-  [notHocTb
CONpoOTMBNEHWEe EMKOCTb MaTepua- Matepuana,
cnos, M2-K/Bt na, [/ (xkr-K) Kr/m
0,01 840 2400
1,88 1450 35
0,33 700 1800
0,02 840 1800

K COAEPHAHUIO



Temnepartypa Bo3ayxa, °C

Puc. 3. Fpadmk u3aMeHeHna TeMnepaTypbl N0 TOMLMHE CTEHbI B TeYeHWUe NOroAHOM aHoManum

AHaJIOTMYHO, AUCKPETU3AINIO ypaBHeHN (6)
Ha BHYTPEHHEJl IIOBEPXHOCTY CTEHBI IIPO-
U3BeNEM C MCIOIb30BAaHMEM Pa3HOCTHON
CXeMBI I IIEPBOJ IPOMU3BOLHON BTOPOTrO
HopAjKa C PasHOCTAMM Hasajl, 4TO MMeeT
CTIENYIOLINIL BUJI:

_Tn72 + 4Tn,1 -3

T,
o(T-T,)=—A " (10
( ) " 2Ax, (10

n 1mocne HpeO6paSOBaHI/H7I IIOTy4YMM 3Ha-

YEeHne TeMHepaTypr JUTA BHYTpeHHerO I10-

BEPXHOCTHOTO C/IOsA CTEHBI:

_ Z(XB’I;;Axn - }\‘nTan + 47\%Tn,1
3N, +2Ax, 00

T, - ()
It obecriedeHNst TOPsIAKA AMIIPOKCH-
Maluy BTOPOIT IIPOM3BOJHOI He MEHBIIIETO,
YeM MHOPSNOK aNIPOKCUMALVM UL TOYeK,
OT/IMYHBIX OT TPAHNYHBIX, JUCKPETH3ALINIO
ypaBHeHus (1) MOXXHO IIPOM3BECTH, UCIIOTIb-
3ys 4eTblpéxTodedyHble Gpopmyrsl [8] ¢ pas-
HOCTSIMU BIIEPEL J/Ls1 TIEPBOTO CIIOST:

" aHa/JIOTMYHbIE C Pa3HOCTAMM Ha3dal OJId
IIOC/IEMHETO C/I0A CTE€HbI:

dTn_ 7\,,1 2Tn—Tn_3+4T ——5T,
dt  c,pplxy Ax,

.(13)

ﬂ_ 7\.1 2T1—T4+4T3—5T2 (12)
dt Clplel Axl ’
4
—
g Lb— Tennogoii noTok

TennoBoii NOTOK 0T BHYTPeHHei

B HaYanbHblii MOMEHT BpeMeHu
Ao

F CTeHbI ANA pat
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TennoBoii NOTOK OT BHYTPeHHeii NOBEPXHOCTH CTeHbl, Br/M2
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Puc. 4. FpadmK M3MeHeHWA MOLLHOCTM TensIoBOro MOTOKA Y BHYTPEHHe! N0BepXHOCTU CTeHbl

K COOEPXAHUI0

3HEPFOCBEPEXKEHME UBU3 , ,

[l peleHns: paccMaTpuBaeMoit 3agaun
HeCTAlMOHAPHO TEIUIONPOBOJHOCTH B MHO-
TOCTIOMHOM CTeHE 3[JaHI KK IbIV CTION Tell-
TIOU3OTALMY OBUT pasOUT Ha HeCATb OTpes-
KOB PaBHOI BEJIMYMHBI 110 KKIOMY CIIOI0,
1 COCTABJ/IeHa IIPOrPAMMa, PeaTn3yoLas Ci-
cremy u3 AuddepeHnnanbHbIX YPaBHEHNMI
(7)-(13) B mporpammuoit cpene MATLAB.
Pemtenne cucremsl auddepeHInaIbHBIX
ypaBHenuit (7)—(13) ocy1uecTB/IAm0Ch C mo-
MOIIIBIO YMC/IEHHBIX MeTOf0B PyHre-KyTTh
C aBTOMATMYECKUM BBIOOPOM IIIara mpu Io-
MOIIM BCTPOEHHOI (PyHKIIUM.

PesynbTaThl pelIeHUs] I MCXOFHBIX
JAHHBIX, IIPEICTABIEHHBIX B Ta0/I. 1, mOKa-
3aHBI B rpadyuecKoM Byjie Ha puc. 3 u 4.

IIpencraBenHas Ha puc. 4 cepasi psiMast
JTUHUS COOTBETCTBYET 3HAYCHIIO MOIHOCTI
TEIIOBOTO ITOTOKA OT BHYTPEHHE!! ITOBepX-
HOCTM CTEeHBI JyIsi PACIETHDBIX YCTOBUIL CTa-
LMIOHAPHOI! TEIIONPOBOJHOCTH, HOPMUpPYe-
MBIX B COOTBETCTBMU C TpeboBaumsmu CII
50.13330.2012 [3], a 3enéHas nmpsiMast TMHUS
COOTBETCTBYeT TEIUVIOBOMY IIOTOKY B Ha-
Ja/IbHbII MOMEHT BpeMeHN [JO BO3HIKHOBe-
HISI IIOTOTHON aHOMAJIVIL.

BoiBoabi

V3 aHa/mMsa IpefCTaBleHHBIX TpadyKoB
MOXKHO C/ie/IaTh C/IeRyIomye BoBogbl. Ham-
4uie «6apbePHOrO» CTIOS TEIUION3OISLIUN CTe-
HBI CYIIIECTBEHHO CHIDKAET aMIUTUTY/Y KOJte-
GaHWil TeMIlepaTypbl. 3HaYeHe MOLIHOCTI
TEIIOBOTO MOTOKA OT BHYTpPEHHEl! IIOBEPX-
HOCTM CTEeHBI K KOHIIYy IIepuofa MOTOFHOI
AQHOMaJINI [IPEBBIIIAET 3HAYEHNE MOLHOCTIA,
paccuuTaHHOE [IsL YCIOBUIL CTALIOHAPHOM
TEIUIONPOBOZHOCTH, B COOTBETCTBUM C Tpe-
6oBarmsimu CIT 50.13330.2012 [3], urto Tpe-
OyeT CO3maHNMS COOTBETCTBYIOLIETO 3araca
MOLI[HOCTH TeIIOT€HEePaTOPOB U OTOMMUTE/Ib-
HBIX TPUOOPOB IJIs1 TOAAEPKaHMsE KOMPOPT-
HBIX YC/IOBUII B 0OMTaeMbIX IOMEIEHIIX. ®

—
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JHepreTuka
Poccuu Ha ocHoBe
BU3: ucropus

W COBPEMEHHOCTDb

[NpriBeAeHbl AaHHbIe yCTa-
HOBMEHHOW MOLLIHOCTM BO0OB
BO300OHOBNAEMOM SHEPIETUKM
B MMpe 1 B Poccum no coctodA-
HWo Ha 1 AHBapA 2020 roga.

B nopesonioLmoHHom Poccim
OCHOBHbLIMW B/OAMM UCMOSb-
3yembix B3 6binv ApoBa, Topd
M TMOPO3HEPrMA. YKa3aHbl
0OBEMBI FMAPO3HEPrETUKM

B 1913 roay, OaHbl MpyMeph|
3NEeKTPOCTaHUMM Ha Topde,
KHUI™ MO APOBAHOMY OTOM/Ie-
HWt0. NpecTaBneHsbl AaHHble
06 0CHOBATENAX HAY4YHBIX LLIKOS
Mo COMHEeYHON, reoTepmMaribHoN,
BETPOBOW 3HEPreTVIKe, a TaKHKe
ApYyraA aKkTyanbHaA 1 None3HanA
MHPOPMAaL|AA.

ABTopbl: B.A. BYTY30B, A.T.H., OOLeHT,
Ky6aHCKMi rocyaapCcTBEHHbIM arpapHblit
yHuBepcuteT uM. U.T. TpybunuHa (KyerAy,

r. KpacHogap); .M. BE3PYKNX, 4.TH., CH.C.,
MOCKOBCKUI1 3HEPreTUHECKUIA MHCTUTYT
(HWY «M3Wx, r. Mockea); B.B. EJIICTPATOB,
O.T.H., CH.C., CaHKT-lNeTepbyprcKkuii nonm-
TeXHUYeCKuMit yHBepcwuTeT lNeTpa Benvkoro
(Cneny, r. CaHkr-Metepbypr)
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B manHOI1 cTaThe TaKxke OTMeueHa porb VM-
IepaTOpPCKOll AKafleMVyt HayK B KOMIIIEKC-
HOM JVICC/IEIOBAaHUY BO30OHOB/IAEMBIX JC-
TOYHMKOB SHEepIuy, a Takxke miaHa FOIJIPO
(1920 rom) B CUCTEMHOM MCIIO/Ib30OBAHNM
BO300OHOB/ISIEMOJT SHEPreTUKM (TMAPOIJIEK-
TPOCTAaHIMY, TOP(sHbIE 3TEKTPOCTAHIINN).
YkaszaHbl OCHOBHbIE Hay4HbIe LeHTpsl CCCP
10 BO30OHOB/IAEMOII SHEPreTUKe U JIMAEPbI
OTJE/bHBIX BUJIOB BO30OHOB/ISIEMOIT SHEpre-
Tk (B9) 1 nx goctikeHns. OTMedeHsI op-
raHmsaumonHas padora mo B3 8 CCCP u oc-
HOBHBIE Pe3y/IbTaThl HAYYHbIX KO/UIEKTBOB
coBpeMeHHoI1 Poccun. AHanmsupyercs 3aKo-
HOJaTe/IbHOE obecIiedeHne passutua BUO
B CCCP n B Poccum. YkazaHbl OCHOBHbIE
HOPMATMBHbIe [OKYMeHTHL IIpefcTaBieH
IiepedeHb OCHOBHBIX MOHOTpaduit u my6/m-
KalMii 110 POCCUIICKOMY OIIBITY MCIIONb30Ba-
HuA BUIO, a Taxoke crieranmsupyeMbIx XKyp-
HaJ/IoB 1 pasfenos 1o BV sHepreTmyecknx
KypHamoB. OmucaHa gesATeTbHOCTb POCCHIL-
CKJX HaYYHO-TEXHIYECKIX aCCOLIVAIINIL.

Beegenue

Boso6HoBsiemast snepretnka (BJ) mmpa,
0COOEHHO BETPOBAsi U CONHEYHasI, B IIOCIIEN-
HUe JeCATUIETVSI PasBUBAETCSA OBICTPbIMU
temnamyu. Ha puc.l mnpexpcraBnena pua-
rpaMMa YCTQHOBJIEHHO! MOIIHOCTHU BETpPO-
9HEPreTNKY, (POTO3HEPTeTHKI, COTHEIHOTO
U Te€0TePMAIbHOTO TEIUIOCHAOXKEHMsI, Ieo-
TepMasIbHBIX amekTpocTaniuii (leoTIC) Ha
1 anBapsa 2020 ropa.

OO6uiast ycTaHOB/IEHHAsI MOIJHOCTb BO3-
06HOBIIEMOI SHepreTKY Poccni, BKtodast
I'SC, no jaHHBIM DHEpreTUYecKoro coBeTa
CHT [1], na 1 ssaBapst 2020 rofa cocTaBisiia
55190 MBr. Ha puc. 2 mpepcraBieHbl 3HaYe-
HUS YCTaHOBJIEHHOI MolHocTH BO PO Ha
1 auBapsa 2020 ropa.

MoriHocTt  POTOINMEKTPUIECKIX CTaH-
it (OIC) ykasaHsl 110 JaHHBIM [2], BeTpo-
anexTpudeckux craniyit (BOC) — o mare-
puanam aBTopoB, Majbix [9C — 1o faHHBIM
o.T.H. B.B.EmuctparoBa, reorepmanbHBIX
anexrpocraniuit (TfeoT9C) — mo marepua-
naM [3], reoTepMaIbHOTO TEITIOCHAOXKEHVIST —
[0 JJAHHBIM [4], COMHEYHOro TemmocHabke-
HUSI — 110 MaTtepyanam [5].

BUI B XIX-XXI Bekax

B mopesomonmonnoit Poccun ocHOBHBIMM
Bupgamn BYID 6putn mposa, Topd u ruppo-
SHepreTUyecKue pecypcol («Oemblit yToIb»).
OIIBIT fPOBAHOTO OTOIIEHNA OIMCAH B KHU-
re aKajleMyKa apXuTeKTypsl Hukomas Amex-
canppoBnya JIpBoBa (1751-1803) «Pycckas
IMPOCTATUKAY, IePEeBEIEHHOI B TOM 4MCTIe
Ha (paHifysckuit sa3bik. B 1851 romy 6bu1
yupexnén Kommrer passurust topdomo-
6piBaromieil npoMbliieHHOCTH. OfHUM 13
MHUIMATOPOB NIpUMeHeHMA Topda Ha J/eK-
TPOCTAHIUSAX OBUI BBIMTYCKHUK VIMIepatop-
CKOT0 MOCKOBCKOTO YHMBEPCUTETA, CTAXKM-
poBaBumiicsi B KemMOpumxckom yHUBepcu-
tere (AHDINA), npeanpuHnMarenb CasBa
Tumocdeesrs Moposos (1862-1905). Ha ero

06wwan ycTaHOB/IEHHaA MOLLHOCTb
Bo306HoBNAeMoN 3HepreTuku PO,
Bkaoyasa IC, no gaHHbIM JHep-
retudecKoro coeta CHIM, coctas-
naer 55190 MBr. B popeBonio-
umoHHoM Poccum OCHOBHbIMM BU-
Aamu BU3 6bum pposa, Topd
M rMApOIHepreTUHECKUe pecypehbl
(«6enbiit yronb»)

3aBOfaxX OBUIN IOCTPOEHBI TOP(sIHbIE I/IEK-
TpOCTaHUMM, niepsast — B 1903 rogy Ha Hu-
KOJIbCKOJT MaHy(aKType Bo Bragmmmpcxoit
rybepuun, a Bropas — B 1912-m Ha TBep-
ckoit Manydaxrype (12 MBrt). [lo peBomo-
mm 1917 roma camasi MoIITHAas Top(l)s{Ha;{
Boropopckast anexrpoctannus (15 MBT, no-
crpoena B 1915 rogy) paborana B Ilogmo-
ckoBbe (HbIHe Hormuckmii parion).

B 1913 rony B Poccun paboranu okoso
5000 ruppoTypbuH O0OIIelt MOIJHOCTDHIO
200 MBr. Camaa momHas Iunpgykymickas
I'SC (1,35 MBr) 6112 octpoena B 1909-m
Ha peke Myprab B Typkecrane. 57% poc-
CUIICKOTO PBIHKA O0ecrednBaaoch TUAPO-
TypOMHAMU  OTEYECTBEHHOrO IIPOM3BOJ-
crBa. B 1907 rony B Cankr-IletepOyprckom
9NIEKTPOTEXHNYECKOM MHCTUTYTE Hayaslach
IIOJITOTOBKA MHKEHEPOB I10 CIIeI1aTbHOCTH
«CrponrenpctBo [IC» [6].

K COAEPHAHUIO
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YcraHoBneHHas MowHocTb, MBT
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651
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3HepreTuka

P
3HepreTuka 3NeKTPOCTaHUUN

Puc. 1. Bo3obHoBnseMas sHepreTMka Mupa B BT Ha 1 anBapa 2020 roga

Poccumitckas conHeyHas 9HepreTuKa B Hada-
ne XX Beka pa3BMBaach 110 IByM HaIlpaB-
nennaM. [I.T.H. Bopuc Ilerposuy Beitnb6epr
(1871-1942) paspabarbiBam  CONHEYHbIE
OIIPeCHNUTE/IbHbIE YCTAaHOBKM ¥ TEIUIOBbIE
rennoyctaHoBKu. JI.T.H. A6pam PénopoBuy
Vodde (1880-1960) B 1905 romy B cBOEit
JUCCepTaLlM, TIOITOTOBJIEHHOI B TOpOJe
MiIoHXeHe TI0fi pYKOBOJICTBOM 3HaMeHMTell-
1Iero HemMenkoro gusnka Bunbrenbma Pent-
T€Ha, U3/I0KWU/I TEOPETUYECKIE OCHOBBI CO-
3maHNA QOTOIEKTPUIECKIX INIEMEHTOB [2].

ITnoHepoM reoTepManbHBIX UCCIEOBA-
Huit B Poccnu B Havase XX Beka ObUT reojior
Jleoung AuTonoBud SueBckmit (1858-1916),
KOTOPpbIit B 1905 rofy omy6mikoBat psp co-
OTBETCTBYIOIVX CTaTel.

Poccuiickast BeTpoIHepreTuka Obia oc-
HoBaHa Hukomaem Eroposnuem JKykosckum
(1847-1921), xoTopsit ¢ 1914 roga paspaba-
ThIBa/ €€ a3pOfMHAMMUYECKMe HMPUHIMIIBL
B 1920 rogy mm 6bi1 opraHmsoBaH lleH-
TPa/lbHBI A3POTUIPOAVMHAMUYECKNI WH-
crutyt (ITATV), uMeBIIMIT B CBOEM COCTaBe
OT/Ie/l BeTPSIHbIX JIBUTATETIE.

AxafleMUuecKmii IOAXON K KOMIIIEKCY
BOIIPOCOB KCIONb30Banmss BV 6bur pea-
nmu3oBaH VIMmepaTopckoit AKageMueit HayK
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B 1916 rony cospannem Kommccun 1o nsyde-
HUIO €CTECTBEHHBIX IIPOM3BOJMUTENbHbBIX CHIT
(KEIIC), koTopast nspaBama COOpPHUKY TPy-
ToB, B ToM uncne B 1919 rogy Tom I «Betep
Kak JABUTaTeNlbHasA cuja», B 1921-1923-m —
toM II «Benblit yronb» (rMApPOSHepreTUKa).
CucteMHBIN1 NOAXON K PasBUTHUIO dHep-
TeTHKI, B TOM YVC/Ie BO30OHOB/ISIEMOI, OBUT
peammsoBan B 1920 romy mpu paspaboTke
F'O9JIPO — mnmana anekrpudukanym Co-
Berckoit Poccvm. M3 BVO mpu atom mac-
IITa0HOE MCIIOB30BaHME IOy TOp(si-
HbI€ Y TU/IPaBIMYeCcKIie PailOHHbIE 3IEKTPO-
craniym. Camas MOLIHasA B Te BpeMeHa TOp-
(siHast 97MeKTPOCTAHIUSA «YTKUHA 3aBOAb»
(60 MBT) B JlenuHrpage OblIa IIOCTpOeHa
B 1922 ropy, a B 1932-M 6bl/1a BO3BEEHA

670
550 I

Manbie '3C BeTpoBbie
3NeKTpoCTaHUUU

DoTo3neKTpUYECKUE
CTaHLuKu

Puc. 2. YctaHoBneHHas MowHOCTb Bo306HoBNAeMol 3HepreTuku PO B MBT Ha 1 anBapa 2020 roga

K COOEPXAHUI0

3HEPFOCBEPEXKEHME UBU3 , ,

«kpaca 1 ropgoctb CCCP» — nerenpapHas
JuerpoI'3C (560 MBr). B KpbiMy B TOM ke
rogy ObUIa COOpYXXeHa camasi MOLHAs
B Mype BOC Toro Bpemenn — banakmaBckas
(100 kBT), KOHIjeIIMsI CO3HAHMST KOTOPOIA
npegBocxuTiaa coppeMennnle BSC. B 1930-
1940-e ronpl B APKTUKe pabOTaIy HeCATKI
B3Y egunnyanoit mouHocthio 20-30 kBT.

B CCCP B 1930-e rogbl OCHOBHBIMU Ha-
YYHBIMU LIEHTPaMIt BO30OHOBIIAEMOI SHeEP-
reTuKy ObUM DHEepreTMYecKuii MHCTUTYT
AH CCCP (OHMH) u IJATU. B SHVH
COJTHEYHYIO 3HEpreTMKy KypupOBal aKa-
gemMuk Muwuxann BuxtopoBmu Kupmmaés
(1879-1955). B LIATV BeTposHepreTnky
pasBuBan A.T.H. Bragumup Ilerposuy Bet-
yyHkyH (1888-1950).

Teorepmanbhas sHepretnka B CCCP mo-
my4yna passurtue B 1960-e rogpr. B 1961 romy
6b11 opranusoBaH CoBeT reoTepMajIbHBIX
uccnenoBanuit Akaziemuy Hayk CoBeTCKOTO
Coro3a. [To nannmaTuBe akagemnka Muxan-
na AnexceeBuda JlaBpeHTneBa (1900-1980)

B 1966 rony Ha Kamuarke 6bl1a moctpoeHa
nepsasg B CCCP Ilay>keTckas reoTepMaib-
Has 97IeKTPOCTAHIVA IPAMOTO IVIK/Ia MO
HocTbio 10 MBT, a B 1967-M — nepBas B Mype
OuHapHast [TapaTyHcKas reoTepMaibHast 9/TeK-
TPOCTAHIIMA MOLTHOCTBIO 630 KBT ¢ mpome-
JKYTOYHBIM JIETKOKUITAIIMM PabOYUM TETOM.
B 1964 rony gm.r.H. b.B. TapHmokeBckmit mo-
CTpOMN TepByI0 B Mupe (OTO3/NIeKTpIde-
CKYIO 9/IEKTPOCTAHLIMIO C KOHIIEHTPAaTOpaMu
CONTHEYHOTO M3/Ty4eHNUs MOIIHOCTbIO 250 BT
s o6bekra B mycthiHe Kapakym (Typkme-
Hust). B 1985 rogy B Kpsimy 6bi1a mocrpoe-
Ha nepasd B CCCP TepmonmHamMmMyecKast
C3C momHocThI0 5 MBT, a Taxke 0CHOBaH
LlenTp Bo306HOB/IsIeMOIt aHepreTyik OHIH
B Kppmmy (n1.7.1. B. B. TapHImkesckmit).

EmunctBenHas poccuiickas Kucmory6-
ckas mpumuBHas anekrpoctanumsa (I19C)
ObI/1a BBIITO/THEHA [0 IIPOEKTY 1 IIOCTPOEHa
B 1977 rogy B HaIUIaBHOM BapMaHTe IOf, Py-
KOBOZICTBOM [.T.H. JIbBa bopucosnya bepn-
mreitHa (1910-1996) Ha ry6e Kucmas y mo-
cénka Ypa-Tyba B MypmaHcKoil o6macTu.
IlepBas ouepenb — OfHa KalCy/lbHas Typ-
6unHa 400 kBT, BrOopas odepend (mocrne pe-
KOHCTPYKI[UM) — OPTOTOHa/IbHAsA TypOUHa
1,5 MBTt B 2006 ropny.
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C 1955 roga paboTbl MO IIPOUSBOACTBY
(oToanmeKkTprdecKNx  mpeobpasoBarerei
B CCCP nomy4mnyu UHTEHCUBHOE PAa3BUTHUE
B MOCKOBCKOM BcecoiosHOM Hay4yHO-1CCTIe-
JIOBATETbCKOM MHCTUTYTE UCTOYHMKOB TOKA
(BHMIT), xoTOpBIit pewa 3agadn 1mo obec-
TIeYEHNIO 37IEKTPOSHEPTHell BCeX KOCMITde-
cknx o6bvektoB CCCP. Ilpn atom Heobxo-
AMMO OTMETHUTD OOJIBIIYIO POTIb B PA3BUTUI
COBETCKOI KOCMIYECKON (DOTOIHEPreTUKIM
yneHa-Koppecnongenta PAH Hukomnas Cre-
maHoBM4a JIMgopeHKo, paboTaBIIero reHe-

palbHBIM JMPEKTOPOM M IJIABHBIM KOH-
crpykropom BHUIT, sarem HITO «KBanT»
¢ 1950 o 1986 ropp! (manee HITIT «KBanT»).

TYT mpo6reM reotepmun JJarectranckoro ¢u-
muana AH CCCP [7]. Axamemmdeckue uc-
cnenoBanusi B VIBT AH (usine OVIBT PAH)
JOIOJIHSUIVCh 9KCIIEPYMEHTAIbHBIMU Pabo-
TaMM U BHEJPEHMEM OIBITHBIX OOPa3IiOB.
B 1980 rogy B Apmenun 6pu1 paspaboraH
n noctpoeH nepsbiit B CCCP «comHevHbIit
mom». B 2010-m OVIBT paspaboran u BHe-
apun Ha obbekrax CrielasbHO acTpo-
¢usnueckoir maboparopuu (CAO) PAH
B KabapmyHo-Bankapyu 20 ycTaHOBOK C Mc-
o7p3oBanyeM BIVID, B TOM 4nc/e YHUKaIb-
HYIO TEIVIOHACOCHYI0 YCTAaHOBKY OX/IaXK[e-
HIsA BOJIBIIOrO asyMyTaIbHOTO TeIecKoIra
U OTOIUIEHNS €r0 BCIIOMOTATEeIbHBIX IIOMe-

Kommnnekcrnoe passutne B9 B CCCP cBa-
3aHO C JIeATeNbHOCTDIO Npesicenaren [ocko-
murera CCCP 1o nayke u texuuke (T’KHT)
akazleMuka Bmamumupa Anekceesnda Ku-
pwunHa (1913-1999). B 1981 rony coBmecr-
ubeiM noctaHosnenueM AH, I'KHT n Toc-
wrana CCCP 6bu1a mpyHsATa IpOrpamMma o
PeLIEHNI0 HAYYHO-TEXHNYECKOI IPOOIeMBbI
00.01.08 «Co3paTh 1 BHEIPUTb COMHEUHBIE,
BETPOBBIE YCTAHOBKM I YCTPOICTBA LA
IIPOM3BOJCTBA TEIUIA 1 3JIEKTPUIECKOI SHep-
run». ITofi peficenaTeIbCTBOM U/IeHa-Koppe-
CIIOH/IEHTa AKaJleMUI HayK BajibJa IMUIb-
esrrua Hlmmppariaa (1926-2009) B coctaBe
AH CCCP 65b11 cospan CoBeT 1o HeTpaau-
I[VIOHHBIM U BO30OHOB/IsIeMBIM MICTOYHVKAM
snepruu. ITocne 1993 ropa stot CoBet 6511
npeobpasoBan B Hayunbiit coser PAH mo
BO300OHOB/ISIEMOIT 3HEPreTIKe, KOTOPBI [0
2009 ropma Bosrmapan O.3. llnmwibpaiis,
a B HacTosAwlee Bpemsa — A.T.H. Oner Cepree-
Bn4 [lonenp. 10T CoBET KOOPAMHMPOBA
pabory yxe nmesmnxcs B CCCP HaydHBIX
1eHTpos o BV3: SHNH, VHcTuTyTa BBICO-
kux temmeparyp (VIBT) AH CCCP, ®usuko-
TEXHJMYECKOTO MHCTUTYTa Y30eKcKoi Aka-
memym Hayk, HIIO «KBant» u gpyrux. B ro-
pone Maxaukase 6bUI IIOCTPOEH OIBITHBII
normron VIBT AH «Connie», u B 1980 rozy
B 9TOM >Ke TOpojie ObUT OpraHnsoBaH VIHCTH-
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MyTtHoBckan M'eo3C MowHocTbio 50 MBT — KpynHeMiwan reotepManbHas anekTpocTaHumua Poccum

mennit. OFHUM 13 BeOyLIMX POCCUIICKMX
CIIELMA/INCTOB IO MCIIO/Ib30BAHMIO COTHEY-
HOJT SHepIuy JyIsi IPOU3BOJCTBA TEIUIOBOI
sHeprum ABnAeTca corpypHuk OVIBT, k.T.H.
Cemén Edumonnya @pup [8].

Cospanne OVIBT PAH B 2015 ropy, co-
BMeCTHO ¢ nmaboparopueit B/ MI'Y (3aBe-
mytomuit maboparopueit g.¢.-M.H. A. A. Co-
JIOBBEB), 0a3bl KIMMATUYECKUX JAHHBIX
teppuropun Poccun o6sémom oxomo 4 T
sIB/IsIeTCsT Hanbosee MacITabHOI paboToi
110 BO306HOB/IsIEMONT 9HepreTuke B Poccun.
JlaHHas 6asa 6bUTa paspaboTaHa ¢ y4€TOM
aMepuKaHCKolt 6a3pl maHHbIX NASA Power,
HECKO/IBKMX €BPOIENCKIX K/IMMATIIeCKIX
623, MupOBOTo LieHTpa pa/jaliIOHHbIX JaH-
HBIX, a TAKKe POCCUIICKUX MeTeOCTaHI[VIL.
Marepuassl 6a3bl IpefCTaB/ICHbI HA NHTEP-
ner-noptane «I'VIC BUO Poccun», a Takxke

Co3panue OUBT PAH B 2015 ropay,
coBMecTHO ¢ siabopatopuesi BUI
MrY (3aBepytowmin nabopatopueii
A.¢.-M.H. A.A. ConoBbés), 6asbl
KIMMaTMYeCKUX [AAHHbIX Teppu-
Topuu P® o06béMoM okono 4 Tb
ABNAeTcA Hambonee MacluTab-
Ho¥ pa6oToi no Bo306HOBNAEMOM
3HepreTuke B Poccum

B «AT/Iace pecypcoB BO30OHOB/IAEMOIT 9Hep-
ruu Ha Teppuropun Poccum» [9].

Nucturyr npobinem reorepmmu PAH
B Maxaukane (Pecrrybnuka Jlarecran) sB-
7€TCA eIMHCTBeHHbIM B Poccuy HayyHbIM
LIEHTPOM II0 3TOMY HaIlpaBJIeHMIo. B ero co-
CTaBe IOf, pyKOBOZICTBOM A.T.H. A.B. Anxaco-
Ba [10] 1recTh Hay4HBIX TaGOPATOPUIL: 9HEP-
TeTUKMY, Te0TepPMOMEXaHVKM, KOMILIEKCHOTO
OCBOEHISI BO30OHOB/IIEMbIX 3IHEPropecyp-
COB, TerIOMM3NKY, BO30OHOB/IAEMOIT SHEp-
iy, QUBMKO-XMMIYIECKUX OCOOEHHOCTEN
TepMajIbHBIX BOJ, 11 9KOJIOTUY, aKKYMYIIMPO-
BaHMA HU3KOIIOTEHIIMAIbHOTO TeIUIa U COJI-
HEYHON 3Hepruy. YMcneHHOCTh MHCTUTYTA
cocTaBysieT 127 yenoBek, B ToM uncie 20 T0K-
TOPOB 1 29 KaHAM/IATOB TeXHIYECKIX HayK.

B 2019 ropy ViHcTuTyT BOIIEN B COCTaB
OODbenHEHHOrO MHCTUTYTA BBICOKMX TEM-
neparyp PAH (OVIBT PAH) B xauecTse ¢u-
mmana Kak VIHCTUTYT mpo6reM reoTepMmun
" BO30OHOB/LSIEMOIT 9HEPTE THKIA.

Bonbwmoii Bknaz B passutue B B Poc-
CMM BHOCUT KOJJIGKTMB HAyYHON IIKOJIBI
IO TU/IPOSHEPIeTUKE ¥ BO30OHOBIIAEMON
snepretuke B Cankr-IletepOyprckom momnu-
TEXHUYECKOM YHUBEPCUTETE IIOf, PYKOBOJ-
crBoM akagemmka PAH IOpusa Cepreesuya
BacunbeBa u [.T.H., Ipodeccopa Bukropa
BacumpeBnya Emuctparosa [11-13]. Op-
HIUM V3 OCHOBHBIX HaIIPABJIEHUI HAay4HON
JeATeNbHOCTY HIKOMBI SIB/IAETCA CO3JAHME
HAyYHO-TEXHUYECKMX ¥ TEeXHOIOTMYECKUX
IIPMHLUIIOB 1 METOLOJIOTYM Pa3BUTHA aBTO-
HOMHOJI reHepauuy Poccun Ha ocHose BVO
C QaTVMPOBAaHHBIM K POCCUIICKMM K/IMMa-
TUYECKVM YCTIOBUAM 000py/IOBaHIeM 1 MH-
Te/I/IeKTyaIbHBIMY CUCTEMaMM YIIPaBIeHMA.
JaHHBII YHMBEPCUTET SABJIAETCA BeyILeit
POCCUIICKOV OpraHM3aLyel IO MOATOTOBKE
CIIEIMAIMICTOB 10 BO30OHOB/IAEMOIT SHepre-
THKe: pa3paboTaHa MeTofudeckas 6asa u3
30 yuebHbIX mocobmit u MoHOrpadumii, 060-
PYHOBaHbI CTEHADbI 110 KaKIOMY BUIY BO3-
OOHOB/IAEMBIX MCTOYHVKOB 3HEPIUM, IIOI-
rotosyeHo 6onee 500 crienyanucTos, 50 JOK-
TOPOB ¥ KaH/IM/JATOB TeXHNYECKIX HayK.

Jl11 TOArOTOBKYM MOJIOfBIX CIIELUa-
cToB 110 BVIO upe3BbIYaiiHO BasKHbI LIKOJIBI
Monopplx y4€ubix. C 2012 ropa o mocnep-
HUX JHe >XU3HM IIpeficeflaTesieM OPTKOMM-
TeTa Takoui mKoybl B MI'Y 6bU1 3aBeyrommuit
Hay4Ho-1ccreoBareibckoit - naboparopun
(HWJT) MI'Y g.¢.-m.H. Anexcanpp Ajekcee-
Bud Conobés (1943-2020). AKTUBHOe y4a-
crye B pabdore 1mKonsl npunumaoT OVIBT
PAH un Bcepoccuiickuit MHCTUTYT MeXaHU-
samm. UneHom-koppecnonsieHToM Poccnii-
cKoit axafilemun Hayk O.O. llmumbpaitHom
ObU/IV OPraHN30BAHbI M B HACTOsIIIIEE BpeMs
nposopaATcss koHdepenym [Ikonbr Moro-
[BIX YY€HBIX IO MpobreMaM BO30OHOBIIAE-
MBIX 5HEPropecypcoB B Maxaukare.
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3aKoHoaaTenbHoe obecnevyeHue
B pasBuTuM BO30OHOBIISIEMOI SHEpPreTH-
Kk Poccum 0cobGeHHO BakeH BKIAp [.T.H.,
npocgeccopa ITasma IlaroBuda Bespyxmx
(1938 r.p.) [14]. Bemnyckayk MOV, mpouren-
I MHOTO/IETHIOIO TIPAKTYKY Ha MHKeHep-
HBIX 1 pYKOBOJAIMX NOCTax, [Tasen ITaBmo-
B/ B 1986 roly HauMHaET CBOE CITy )KeHMe
BO306HOB/IsIEMOIT 3HepreTuke B Bropo 1o
TOIZIMBHO-9HEPTETUYECKOMY  KOMIIJIEKCY
(TOK) Cosera Munucrpos (CM) CCCP.
OH O6bUI OTBETCTBEHHBIM WCIIOTTHUTEIEM
nepsoii B CoBeTckoM Coro3e KOMIUIEKCHOI
MacuTabHoil IporpaMMsl passutus BVID.
MeponpyATHA 10 YBEMUYEHUIO JICIIONb30-
BaHMA B 1987-1990 ropax HeTpaJUIIMIOHHbIX
VCTOYHMKOB SHEPIMM B HAPOJHOM XO3ii-
CTBe OBUIM YTBEP)KZIEHBI COBMECTHBIM IIO-
CTAQHOBJIEHMEM BEAYLIMX CTPYKTYp COBeT-
ckoro mnpasurenbctBa: Tocrmanom CCCP,
bropo CM no TOK, TocygapcTBeHHBIM KO-
MUTETOM II0 HayKe U TeXHuKe. Peaymmsaiys
9TMX MepoIpuATHil Obina obecriedena ¢u-
HAHCHPOBaHMEM, 33[AaHMAMM [0 paspaboT-
Ke TeXHOJIOTUI ¥ KOHCTPYKINIL, OCBOEHEM
CEepUITHOTO TIPOM3BOACTBA OOOPYHZOBAHMS,
u GopMUPOBAaHUEM CTPYKTYp IO ero 06-
cmyxunBanmo. I1o KaXmIoMy Bugy Bo306HO-
BJIAIEMOJ 9HEPIMM MMHUCTEPCTBAM Y COBe-
TaM MUHUCTPOB COIO3HBIX PeCITyOIIK ObIn
maubl 3aganuss. OO6BéMbI [OOBIUM TeoTep-
MaJIbHOV BOZIBI yBEMYIU/INCE K 1986 rony mo
55 MITH M3 B TOJI, @ YMC/IO SKCTUTYaTUPYeMBIX
MeCTOpOXKJeHui Bripocio fo 70. b 3a-
JIO>KEHbI OCHOBBI CO3/IaHMs HOBBIX IeoTep-
Ma/IbHBIX 37IEKTpOCTaHIMiI Ha Kamuarke.
IIpou3BOACTBO COMHEYHBIX KOJJIEKTOPOB
6BL/I0 Pa3BEPHYTO Ha IIATU 3aBOJAX, @ 001IIas
IUIOIA/Tb Te/IIOYCTAaHOBOK B CTPaHe YBeIN-
yumack 1o 100 Teic. M2, CoBeTCKast KOCMI-
4eckass (OTOIHepreTnKa obecrednna pas-
BUTVE HA3EMHDIX YCTAaHOBOK, YCIIEIIHO KOH-
BEPCHUPOBaJIa CBOY TEXHOIOIMY C CO3JIaHMeM
ABTOHOMHBIX CO/IHEYHBIX 3IEKTPOCTAHIINIA.
B xonite 1980-x romoB IlaBerr ITaBmoBuy
Y4acTBOBAI B pa3paboTKe, a 3aTeM peanu-
3aluy IIPOTPaMMbl Pa3BUTHA COBETCKO
BeTposHepreTuku. Iloctanosnenne IlpaBu-

K COAEPH{AHUIO

tenbctBa CCCP «O6 yckopeHUn pasBuTus
BETPOIHEPreTMYEeCKO TeXHUKM B 1989-
1995 romax» mpegycMaTpyuBaso BhIIIOTHEHNE
3agaun 1o Bbixogy CCCP Ha Bemymive nosu-
i B mMupe. HITO «BerposH» paspabora-
JI0 ¥ Pa3BEPHYNIO CEpUITHOE IPOU3BOJCTBO
BETPO3/IEKTPOYCTAaHOBOK Tuma ABIY-6-4
MOIIHOCTBIO 6 KBT B 06béMe o 500 . ITox,
pykoBoznctBoM Munsnepro CCCP 6putit Ha-
JaThl pa3paboTKa 1 BIIOCTEACTBUN M3TOTOB-
neHne 06pasioB BOY morHOoCTHIO 100, 250
n 1000 xBt. Pacmag CCCP ocranoBun pea-
JIM3ALMIO BCX 3TUX IIPOTPAMM Pa3BUTIHAL.

Crepyrolmum aTamom jiestenbHocTy I1as-
na IlaBnoBuya no passutuio BVO asumach
ero pabora B MUHICTEPCTBE TOIUINBA VI SHEP-
retuku P® B 1992-2004 ropax. ITo ero mam-
IMaTBe M ydacTuy Oblma paspaboTaHa
u yTBepX/ieHa KoHuenuma pasButua u uc-
T10/Ib30BAHN BOSMOXKHOCTEI MaJjIoi HeTpa-
IMIVIOHHOJ SHepreTUK [15].

Ha py6esxe XX 1 XXI BeKoB ¢ ydacTuem
n.r.H. ILTIL Bespykux 6bu1 paspaboraH mep-
BbIil BapuaHT IpoekTa 3akoHa Poccuiickoit
Depeparuy 0 BO30OHOBIIAEMOI! SHEPreTHKe
«O rocymapcTBeHHOI ONMUTUKE B cdepe uc-
H0/Ib30BAHMA HETPAJMIMIOHHBIX U B0O300-
HOBJIAI€MBIX MICTOYHVKOB 9Heprum». JlaHHbIi
IIPOeKT 3aKkoHa B 1999 roxy 6su1 mpuHsT To-
cymapcrsenHoit Jymoit u Cosetom Pepepa-
LIV ¥ HaIIpaBjIeH Ha MOAINCDH TOTJAIIHEMY
[Ipesupenty Poccum B.H. Enbuuny, xoto-
PbIIT 110 HEM3BECTHBIM IPMYMHAM OTKA3aJICA
€ro MOAINCBIBATb.

B 1995-1997 rogax 1o MHULIATIBE U TIO],
pyxoBopcrBoM I1.T1. Bespykux 6bi1a paspa-
6oraHa u yrepxpeHa [IpaBurenscrsom PO
B KayecTBe IOJIPOrpaMMBbI (efepambHO

Ha py6exxe XX u XXI BekoB ¢ yya-
ctueM A.T.H. .. Be3pykux 6bin
paspabotaH nepBbiii  BapuaHT
npoekta 3akoHa P® «O0 rocypap-
CTBEHHOW NOAUTUKe B cdepe uc-
Nonb30BaHWUA HETPagULUOHHBIX
M B0306HOBNAEMBIX WUCTOYHMKOB
3Heprum»

3HEPFOCBEPEXKEHME UBU3 , ,

11e/1eBOIT TPOrpaMmbl « TOIUINBO U SHEPTHs»
mporpamMma «JHeproobecredeHne paitOHOB
Kpaiinero Cesepa u IpupaBHEHHBIX K HUM
TEeppUTOPUIL, a TaKKe MeCT IPOXKVMBAHUA
KOPEHHBIX Ma/IOuMCIeHHbIX Hapofos Ce-
Bepa, Cubupu u [lanprero Bocroka 3a caér
JCIIOTIb30BAHNMST HETPAJULIMOHHBIX BO300-
HOBJIAEMbIX MCTOYHMKOB 3HEPIUU M MeCT-
HBIX BUJOB ToIMBa Ha 1997-2000 rombi».

Ba’KHBIM 3TaIlOM pas3BUTHA HOPMATUBHO-
TIPaBOBOTO perympoBannsa B chepe BV
ABUJIOCH TIPUHATYE TPEIOKEHNI pabodeit
rpynnel PAO «E9C Poccum» B 2007 rogy
[0 BHECEHMIO IOIpaBoK B DefepanbHbIL
3akoH Ne35-03 «O6 a/meKTposHepreTuke,
B KOTOpBIX BIlepBble B Poccuy Obumn yka-
3aHbI OCHOBHbIE TIOTIOXKEHMA 3aKOHOJATe/Tb-
HOIT moep>kku pas3sutius BV (Denepainb-
HBIIT 3aKOH OT 4 HOs16pst 2007 roga Ne250-P3
«O BHeceHUM MI3MEHEHWI B 3aKOHOIATE/Ib-
Hble aKThl PD B CBA3Y C OCYLIECTB/IEHNEM
Mep 10 peOPMUPOBAHMIO €AVHON IHEp-
reTMYecKoi cucreMbl Poccum»). DToT 3a-
KOH B TOM u¥yic/ie COPMUPOBAI MEXaHU3M
HOAJEPKKM U CTUMYIMPOBAHUA JCIIONb30-
BaHMsA BlVIO Ha onTOBOM pBbIHKE 3/1€KTpPO-
SHeprun. 3aKOH BBE/T KaTeropuio Kpamudu-
L[MPOBAHHOTO TPOU3BOAMTENA SHEPIUM Ha
ocHoBe BIIJ, pernaMeHTaIio IpoLeypsl
KBa/IM(MKALNY M YCTAHOBUI OCHOBHBIE (pu-
HAHCOBbIE ME€XaHM3MBI ITOIEPHKKIL.

Bo ucnonnenne Ne250-®3 B 2007 romy
IIpaButensctBoM P® B psAfe mocraHoBiIe-
HUIT ¥ PAaCIOPsDKEHUiT ObUIM perlaMeHTH-
POBaHBI MepPBI IOffIEP>KKIL BO30OHOBISIEMOIT
9HEPTeTHKM C MCIIOb30BaHNMeM MeXaHN3Ma
peanusaluy JOroBOPOB MOCTABKM MOITHO-
ctu (JIIM):

1. «<O xBamuuUKALMU TreHepUPYIOLIEro
00bexTa, QYHKIMOHMPYIOIET0 HA OCHOBE
BI9» (2008 rox).

2. «O mopspxe mepBoodepeHOro npuobpe-
TEHVsI 9/eKTPOCETEBBIMI OPraHNU3aALVAMI
9NIEKTPUYECKON SHEPIUM, IPOMU3BENEHHOI
Ha ocHoBe BVD» (2008 rox).

3. «IlopsAmok BefieHNs peecTpa BbIfjad 1 110-
raireHys cepTngrKaToB M0 IPOUBOLCTBY
39IeKTPO3Hepryy Ha ocHoBe BVID» (2008 rop).
4. «O6 OCHOBHBIX HAIpaBJIEHMAX TOCYHAp-
CTBEHHOJI TOJINTUKY B cepe MOBbIIIEHNA
9HEPreTNIeCKOi 3PPEKTUBHOCTI ITEKTPO-
9HEPTeTHKI Ha OCHOBE JICIIO/Ib30BaHuA B/O»
(2009 rogm).

5. «O MexaHM3Me CTYMYIMPOBAHNUA VICTIONb-
30BaHUSI BO3OOHOB/IAEMBIX HCTOYHUKOB
9HEpPTUM Ha OIITOBOM PBIHKE 3/IEKTPUIECKOI1
sHeprum» (2013 rog).

6. «Ilo Bommpocam CTMMY/IMPOBAHNUA UCTIONb-
3oBaHuA B/IO Ha pO3HMYHBIX PbIHKAX 971€K-
Tpudeckoit sneprum» (2015 rog).

7. «O BHecenmu usmeHenuit B Qegepanb-
HbI1 3aK0H Ne35-D3 “O6 anexTposHepreTi-
ke”» (2019 rop).

CanTtexHuka OTtonnenne KoHavuvoHWpoBaHWe
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B pesynbrare cospanna B 2007-2013 rogax
3aKOHOJIATENIbHO OCHOBBI OBIIO TTOTIOKEHO
Havyaso peammsanym B Poccuiickorr Pepe-
pauyu IIporpammsl passutusa BUS (Ilpo-
rpamma «[ITIM BUS 1.0»), mpegycmarpusa-
o1eli BBOZ K 2024 TOIy MOLJHOCTEN OKOJIO
5,8 I'Bt, B ToM unciie BC — 3,4 I'Bt, COC —
2,2 Bt u Muan-I'9C — 0,2 I'Br. IIporpamma
IIpeflycCMaTpUBAEeT CO3JlaHMe IIPOU3BOJCTB
IO BBINYCKY obopymoBaHysa BIVO obmieit
MOILHOCTBI0 6onee 1,6 I'Br B rop ¢ moctu-
JKeHVeM cTereHn nokanmsany: no BOC —
65%, COC — 70 %.

IMocnemnuMy mokymeHTamMyu Ha 1 ceH-
16ps 2020 ropa sBsmch DefepabHbIN
3aKkOH OT 27 mekabps 2019 ropma Ne471-d3
«O BHeceHyn nsmeHeHuit B PenepanbHbli
3akoH Ne35-®3 “O6 amexrposHepreTrke”
B YaCTV Pa3BUTHA MUKPOT€HEPALi», 4 TaK-
ke Ilocranosnenue IIpaBurenncrsa PO or
29 aprycra 2020 roga Ne1298 «O Bompocax
CTUMY/IMPOBAHMSA UCIIONB30BAHMUA BO300-
HOB/II€MbIX ICTOYHIKOB 9HEPIUI».

TeMaTuyeckan nutepatypa
B 2002-2019 ropmax 6bI10 M3JAHO HECKOJIb-
KO KHUT TIO oLieHKe pecypcos BSOS Poccun,
B TOM YJNCJIe C Y4acTHeM BefyIINX CIelya-
mmctoB Poccyn ILII. Bespykux, [I. C. Crpe6-
koBa, B.B.[lerrapésa, B.B.Emuctparosa,
II.C. ITannxassl, 3.C. Ilerposa, B.H. Ilysa-
koBa, [.V1. Cupropenko, b. B. Tapuiskesckoro,
A.A. Illmaka, A. A. fIMnonbckoro: «CripaBoy-
HIK 110 pecypcam BV Poccun» [16]. JInuib
He0o/IblIast YacTb PaboT 1 aBTOPOB BKIIIO-
YeHa B IlepedeHb mureparyps [17-24]. O6-
Uit Ke TlepedyeHb COCTAaBJIAeT HECKONbKO
TBICAY HAYYHBIX TPYAOB. bombloe BusaHMe
Ha Pa3BUTIE BO30OHOBIIAEMOIl SHEPTeTHUKI
Poccunt B 11e710M, ¥ 0COOEHHO HazeMHOI ¢o-
TOSHEPTeTUKY, OKasam paboThl aKkaJeMyuKa
PACXH (B pmanbHeitiem axamemnka PAH)
Ovurpust Ceménonya CrpebkoBa 1 co-
TPYIHMKOB BO3IVIAB/LIEMOTrO VIM MHCTUTYTA
BM3CX B.M. EBgokumosa, B.B. XapueHko,
10.[I. Ap6ysoBa, B.B. 3aaas 1 MHOrux mpy-
rux. Ilo nanumaruse K.1.H. AHatomuaA Teop-
rreBnya Bakynko, Bnagumupa JleontbeBida
Turosa u Brmagumupa Momyanosa B 2014-
2015 ropax mop; o61eit pemaxiyeit I1.11. Bes-
PyKux ObUTa BBIMYIeHa Cepysi CIPaBOYHO-
METOIUYECKMX U3HaHmil «Bo30OHOBIAEeMas
sHepreTyKa»: «VcronpsoBaHme ComHEIHONM
SHepIuy I MPOU3BOJCTBA TEIIOBOI Hep-
run» (aBropsl B.A. Byrysos, B.B. byrysos)
[17]; «TeoTepmanbHas sHepreTVKa» (aBTOPBI
I.B. Tomapos, A.H. Huxonbckuii, B.H. Ce-
MéHoB) [18]; «BeTposHepreTuka» [aBTOpBI
ILIL Bespyknx,  ILIL Bespykux (M),
C.B. Ipubros] [19]; «OcCHOBBI COMHEYHOI
suepretukm» (aBrop [I. C. Crpebkos) [22].

B HacTosmee BpeMaA B Poccuy JocTynHbI
Ha PYCCKOM SI3BIKE TPU CIeIMaIM3MpOBaH-
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HBIX JKyPHa/Ia TI0 BO30OHOB/IIEMOII SHepre-
THKe: «AJIbTepHAaTVBHAA SHEPreTuKa 1 9KO-
norusi» U «MeXyHapoiHas OMO3HepreTy-
ka» (Poccus), «lemmorexunka» (Ya6exucran).

MeXnyHapo#HbIil ~ Hay4HBIl O KypHas
«AJbTepHaTUBHAA JHEPreTHKa ¥ IKOJIOTH»
nsgaérca B ropoge Capos Hipkeropop-
ckoit obmactu ¢ 2000 roga. [maBHBII penak-
TOp — K.T.H. Anexkcanzip Jleonnposuu I'yces.
B penxonneruio >xypHama Bxogut okosno 300
yermoBek 13 50 crpaH mMmpa. Temaryka BO3-
OOHOB/IAEMOIT 9HEPreTUKM B XKYPHae Ipef-
CTaB/IeHa COJIHEYHOI, BETPOBOI, BETPOBO-
IOPOJHOIT, MOPCKOI 9HEPTeTUKON (SHEPTHs
MOPCKMX BOJIH ¥ MOPCKVIX Te4eHUT), FeoTep-
MajIbHOJ 9HepreTUKON, 6MOMaccoil, SHepro-
KOMILIEKCaMy Ha ocHoBe BJID.

MeXIyHapOIHBINl ~HAay4HBIl > KypHas
«[ermoTexHnka» usgaérest B Peciiybmuke Y3-
6exucran B ropope TamkeHte ¢ 1965 roma
Ha PYCCKOM A3bIKe, a Ha aHITINIICKOM — IIOf,
nasBanueM Applied Solar Energy. IitaBubrit
penakTop — Axaros JKacypxxon Canpgosuu.
B penxonneruio >xypHana BxoguT okono 100
yeroBeK u3 20 cTpaH Mupa. TeMaTuka >Kyp-
HaJIa: COTIHEYHbIEe CYCTEMbI TeIIOCHAOKEHIS,
($OTOINEKTPIYECKIe YCTQHOBKM, KOHIIEH-
TPaTOpPbl COJTHEYHOIO M3TYYEHNs, CONMHEY-
Hble Cymmnku, B/S.

Kypuan «MexpayHaponHas OmosHepre-
TuKa» n3gaércsa ¢ 2011 roma B Mockse. [taB-
HBI peffakTop — K.9.H. Onbra CepreeBHa
PaxuroBa. B cocTtaB pepkomnierny BXOZUT
TPMU Ye/loBeKa.

Paspiensl 10 BO30GHOBISIEMOII SHEPTETIKE
UMEIOT POCCUIICKIE SHepreTUYecKue XypHa-
nbL: «TermosHepreTnkay, «I[IpombliieHHasA
9HEPreTUKa», «JHEPreTUK», «IHeprud: KO-
HOMMKA, TEXHIUKA, SKOIOTu», )xypHan COK
(Canrexnuka. Otonnenne. Konpyumonupo-
BaHHMe. OHeprocbepexxeHre. BosoOHOBIA-
emas sHepreruka), «OKpyKamolas cpena
u sHeprosefieHne» (MI'Y), «DHeprocbepese-
Hue» (ABOK), «9HeprocbepesxeHue 1 BOfO-
HOATOTOBKa», «JHEPro6e30acHOCTb 11 JHEP-
rocbepexenne», «IEKTPUIECTBOY.

. R
54 mnH KBT-y B rop) B bapeHuesoM Mope
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Haquo-Texuuqecuue oﬁuq,ecrsa
Ba)kHBIM 3TAIlOM B Pa3BUTUI BO30OHOB/IsIE-
MOJI SHEPreTMKM B COBpeMeHHOi Poccum
crano coszanre Kommurera mo npo6nemam
UCIIONIb30BAHMA BO30OHOB/IAEMbBIX JCTOY-
HUKOB 3Heprum npu Poccuiickom Corose
HAayYHBIX U WH)XEHEPHBIX OOIeCTBEHHBIX
o6beguuennit (PocCHMO) mop mpencena-
tenbcTBoM I1.I1. bespykux. 3amecturenamm
npencenarenst 6putn u3bpanst [I. C. Crpeb-
koB 1 B.B. EmucrpaTos. Y4énbiM cexpera-
pém Komurera 6bin HasHaveHn B.H.Ilysa-
KOB, KoTOporo B 2012 ropy cMeHMI K.T.H.
C.B. Ipn6koB. Jra obliecTBeHHas OpraHu-
3anust oObemyHsAeT B CBOEM COCTaBe Befy-
MUX Y4YEHBIX, MHXKEHEPOB U HPAaKTHUKOB.
Yucro wieHoB KoMuTeTa 6ojee 120 demoBex.

OCHOBHbIE HAIIpaB/IeHUs BO30OHOBIIsIE-
MOJ SHEPreTUMKU BO3ITIABJIAIOT: aKaJeMUK
PAH, g.t.1. Imutpuit CeméHoBna CTpe6KoB
(comueunas suepretuka); 4.1.H. EBrennit Ce-
ménoBwd [TannxaBa (61o3HepreTHKa); 1. T.H.
Ipuropmit BanentnHoBwud Tomapos (reorep-
MaJslbHas 3HepreTuka); K.T.H. ko Vocu-
¢oBnu  Brsamko (mamas rupposHepreTu-
Ka); I.T.H. Burammit AHatonbeBnd ByTysos
(comneyHas sHepreTuka); A.T.H. Bukrop Ba-
cunbesyd EmucTpatos (oproToBka Kafpos
B3, xommekcHoe ucnonb3osanue B/D);
n.r.H. ITaBen ITaBnoBuu bespykux m K.T.H.
Cepreit Brnapmvmposna Ipubkos (Berpo-
SHEpreTHKa).

E>xerogHo KOMMTET IPOBORUT MEXJY-
HapopHble KOH(epeHIMN, KaK MpaBuJIo, Te-
MaTU4ecKue U COBMEUIEHHbBIE C BbICTABKa-
M1t 000PYHOBaHMA U I0OWIEHHBIMI Mepo-
npuAartuamu. B 2020 ropy ycnemso nporia
XVII Mexpaynapontas KoHbepeHius «Bos-
o6HOB/IsAeMast U Majast sHepreTyika — 2020.
SHeprocbepexeHne. ABTOHOMHBIE CUCTEMBI
SHEPTrOCHAOKEHMsA CTALMOHAPHBIX ¥ IIO-
IBVKHBIX 00'bEKTOB», COBMECTHO C I00MJIE-
HBIMM MeponpuaTuAMu K 90-metnio Kade-
IpBI TUAPOSHEPTETUKN U BO30OHOB/IAEMON
SHepreTUKM MOCKOBCKOTO SHEPTeTUIECKOTro
nnacruryra (HNY «M3OW»).

K COAEPHAHUIO



B Poccun B HacTosiee BpeMs 3aperucTpu-
POBaHbI TaKXKe HECKOIBKO OOIeCTBEHHBIX
OpraHmsanyii, OObeANHSIOMMX CIIeLyaI-
CTOB IO OTJEMbHBIM BUaM BV u ux xom-
IJIEKCHOMY MCIIOb30BaHuMIo. 1o conHedHo
(OoTO3HEpreTIKe NMEIOTCSI HEKOMMepYeCKIe
maptHépcTBa (HII): Acconwanus mpep-
OpUATUIL CcONHewdHOU sHepretuku (ACI),
pupekTop AHTOH Ycaués; «EBpoconap Poc-
cust», TIpecefaTeNb IpaBieHus leoprmit
Kexmmpse. ITo BeTposHepreTuke paboraer
Poccwmitckas Acconmanus Berpounpyctpumn
(PABW): mpenceparens npasieHus Viropb
Muxaitnosud  BpbIsryHOB, TnpencenaTenb
HTC p.r.h. ILIL bespykux, samecturenb
npepceparend A.T.H. B.B. Etucrparos. Co-
3maHbl Poccuiickast 6110 TOINIMBHAA aCCOLMa-
tust (PBA), Acconmanust pasBuTisi BO306-
HOB/LIeMolT sHepreTnku (APBJ), nupexTop
Anexceit bopucosiy JKuxapes. Borrpocamu
HpOBefieHNA KOHKYPCHBIX OTOOPOB IIPOEK-
toB B pamkax JJIIM BID na denepanprom
yposae 3annMaercs HIT «Coset ppiHKa».

3aknioueHue
1. AHanu3 pOCCUIICKOTO OIbITa MCIIOIb30-
BanuA BVIO nokasan crepyromee:

B koHIle XIX — nHawame XX Beka s
TEIIOCHAOXKEHNA MacCOBO UCIIOb30BA/INCh
IpOBa, & /IS SMEeKTPOCHAOKEHMsT OBUIH TI0-
CTPOEHBI HECKOIbKO TOPQSHBIX 3IEKTPO-
CTaHIIMIT MOIITHOCTBIO 7m0 15 MBT, Takxe
uMmermch Manble I9C ¢ cymmapHOit ycra-
HOBJIEHHO MOIIHOCTBI0 o 200 MBT;

CHUCTEMHBII TIOAXO0f], B TOM 4YMCTIe K TUJ-
posHepreTuke 1 K Apyrum BVIO, Bnepsbie
611 IpMeHEH B 1920-X rofax mpu peanu-
3anuu mwana [O9JIPO;

¢ 1930 mo 1981 rompt B CCCP akTuBHO
PasBMUBAIIVICh BETPO-, GOTO- U TeOTepMaib-
HasA oHepretuka [B 1932 romy B Kpbimy

Ha ocHoBe nokanusauum obopy-
nosaHua BUI B PO co3pana npo-
M3BOACTBEHHAA WHAYCTPUA BO3-
obHoBNAEeMON 3HepreTuku, obec-
neyuBaloLLan NPOU3BOACTBO COJ-
He4yHbIX Moayned CyMMapHOM
MoLLHocTbio oKono 650 MBT B roa

ObLIa IOCTPOEHA CaMasi MOIIHAS B Te TOJfbI
cereBass bamaknmaBckas BOC MOIIHOCTBIO
100 kBT, B 1970-e rombl COBETCKME KOCMMU-
4eckre (OTOSMeKTpUYecKue TeXHOIOTUH
(KpeMHIeBbIe 1 apCEeHN-Ta/UIIEBbIE) 3aHNU-
MaJIi TIepeNoBbIe MO B MUpe, B 1967
roy 6bUIa TmocTpoeHa IepBasi B mupe Ila-
paTyHCKas OMHapHasA reoTepMasbHas J/eK-
tpocraniyst Ha Kamuarkel];

¢ 1981 ropga 8 CCCP 6bi1a pazpaborana
U peajM3oBaHa IlepBas IporpaMMma KOM-
1eKcHoro passutua BV, B 1988 rony mo-
CTaHOBJIEHMEM IIPaBUTENbCTBA ObUIa IIpH-
HATA IIPOTPaMMa YCKOPEHHOTO pPa3BUTHA
BeTposnepretuku CCCP no 1995 ropa;

B CCCP mMennch Hay4HO-TeXHIUYECKIe
IIIKOJIbI BO30OHOB/ISIEMOIT SHEPTETUKI MUPO-
BOTO YPOBHSL: 110 BeTposHepreTnke — LJAT Y
u LlenTpa/ibHbIi BETPOSHEPTeTUYIECKIIT MH-
ctutyT; 1o QorosHepretuke — Pusuko-
TexHU4YecKuit uHCTUTYT uM. A.®D.Vodde
(®TN) B Jlennnrpage, VIHCTUTYT NCTOYHU-
KoB ToKa (ubiHe HIIIT «KBauT») B MOCKBE;
II0 CONTHEYHON TeIJIOBOl 3SHepreTuke —
9HVH n BUSCX;

B 1999 romy 6b1 paspaboTaH 1 MOAro-
TOBJIEH K YTBEpPXKIEHMIO IpesujieHToM PD
IIepBbIT IPOeKT 3akoHa o BV (3akoH He
ObUI IIOAMNCAH), YTBEPXK/jeHA TOCYaPCTBEH-
Has KoHUenuuA passutuA BUS, mmpokoe
pasBUTME TIOTYYMIO OCBOEHNE IepelOBbIX
TEXHOJ/IOIMI MCTIoNb30oBanmA BVD.

3HEPFOCBEPEXKEHME UBU3 , ,

2. YcTaHOB/IEHHAsA MOIIHOCTD 9JIEKTPOCTAH-
it P® ¢ ucnonpzoBanmem BVIO, Bkmovas
I'SC, Ha 1 auBapa 2020 roga cocraBmiIa
55 190 MBr, B TOM 4nciie GOTOIHEpreTIKa —
1395 MBTt, BOC — 670 MBT, manbie '9C —
550 MBT, [eoTOC — 74 MBT. [eorepmaib-
HO€E U COJIHEYHOE TeIIOCHabKeHe MMeN
MONTHOCTY 64 1 68 MBT, COOTBETCTBEHHO.
3. B mepmop 2007-2013 ropoB 6bu1a chop-
MIPOBAHA POCCUIICKas HOpMaTuBHas1 6asa
B obmactu BI9, npunsra [Tporpamma «/ITTM
BMS 1.0», mnpemycMaTpuBaoLias BBOJ
K 2024 ropy MouHocTeit B9 oxomno 5,8 I'BT,
B TOoM uncine BOC — 3,4 I'Bt, COC — 2,2 Bt
n manpix ['9C — 0,2 IBr. B 2021 rogy mpu-
HATO IlocranoBnenme IlpaBurenbctea PO
(ITporpamma «IITM B3 2.0») o coopyxe-
HuM K 2035 rofy s1eKTpOCTaHLIMI Ha OCHOBE
BV 06meit moimHOCTHIO 0 12 T'BT.

4. Ha ocHoBe y1oKanm3aryy 060pyfoBaHst
BVI3, npexxzie Bcero 1 BETPOBOI U COTTHEY-
HOJl 9HEPreTMKM, CO3[laHa IPOU3BOJCTBEH-
Hasl MHAYCTPYS BO30OHOB/IsIEMOIT SHepreTH-
K1, 00ecrieqnBaolas IpOM3BOACTBO COMHEY-
HBIX Moptyeit okono 650 MBr B rop, (I'K «Xe-
Berm», 000 «Comap Cuctemc») 1 st BETPO-
sHepreTuku — g0 800 MBr 8 rogg (AO «Hoso-
Bungy» I'K «Pocarom», OO0 «Bectac Manb0-
dakuypunr Pyc» (poccuiickoe TpefcTaBu-
TenbeTBO KoMmanuu Vestas), OO0 «Cumenc
Tameca Penproa6n duepmxu» (poccuiickoe
IIPeACTaBUTENbCTBO KOMIIAHMM  Siemens
Gamesa Renewable Energy S.A.).

5. JIlesiTenbHOCTD POCCUIICKMX OOIIeCTBEH-
HbIX, HAyYHBIX I MHKEHEPHBIX COOOIECTB,
PabOTAMINX IO OT/IE/IbHBIM HAIIPAB/IEHUSIM
BIID, 11e71ec006pa3HO MHTETPUPOBATh C aHA-
JIOTVIHBIMU POCCUICKMMM U 3apPyOeXHBIMI
crpykrypamu (accorpmauysiMy, Qoxpgamn),
C CO3/jaHMeM OOLIEHAIVIOHAIbHO OpraHu-
3aLM 110 MCII0/Ib3oBaHuIo BVIO. e

—_

. FO6uneitnoe nsganme CBOAHOrO OTYETA IO K/TIOUEBHIM
BOIIPOCAM KOOI UM, 3HeproadPpeKTHBHOCTH I BO306-
HOBJIAAEMbIX MICTOYHNMKOB SHEPTUN B 37IEKTPOIHEPreTI -
Ke rocyzapct — ydactaukos CHI' 2020 / Penr. coser:
W.A. Kyspko, H.A. Tlerposa, A.C.Paxumos, M.J. Ca-
napos, I.B. Epmonenko. 9uepretnyeckuit coper CHI. —
M.: 9HMH, 2020. 137 c.

. Byrysos B.A. Poccuiickasa comHeyHas aleKTposHepre-
TuKa // OKpy>karomas cpesia 1 sneprosesieHue, 2020. Ne2.
C.10-15.

. Byrysos B.A., Tomapos B.I. [eoTepmasnbHas sHepreTuka
Kamuarkn // TermosHepreruka, 2020. Ne11. C. 50-63.

. Byrysos B.A., Amepxanos P.A., Ipuropaur O.B. Teotep-
MasibHOe TeriocHabxenue B Poccun // Tennmosneprern-
Ka, 2020. Ne3. C. 3-14.

. Byrysos B.A., Amepxanos P.A., [puropam O.B. Con-
HEYHOE TeMIOCHAOKe He: CTAaTUCTIKA MIPOBOTO PBIH-
Ka M 0CO6EHHOCTI POCCHIicKoro ombita / Termoamepre-
THKa, 2018. Ne10. C. 78-88.

. Cimonos H.C. PasButne anekrpossepreTuxu Poccmit-

ckoit umnepun: npegpicropus FOIJIPO. — M.: Yu-1

Jmutpusa [Moxapckoro, 2016. 320 c.

Tonems O.C., Popros B.E. Boso6HOBIAEMAs 9HEPreTHKA

B cOBpeMeHHOM Mupe. — M.: Van-Bo MOV, 2015. 450 c.

. Opup C.E., Jlucuukas H.B. PorosnexTpuyeckue rene-
patopst st IBC // VInTennexTyanbHas aMeKTPOTEXHN-
Ka, 2018. Ne4. C. 52-62.
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9. AT/ac pecypcoB BO30OHOB/IAEMOIt SHEPrUM Ha Teppy-
ropuu Poccun / T.VL. Aupipeenko, T.C. Tabepaxmanosa,
O.B. JTanmnosa u ap. — M.: PXTY, 2015. 160 c.

10. Anxacos A.B. Boso6HoB/sleMast 9HepreTnka. Vsp. 2-e. —
M.: ®usmarur, 2012. 258 c.

11. Emmcrparos B.B. Boso6HoBsieMas snepreTuka. Vsz.
3-e. — CII6.: Mspi-Bo CII6ITY, 2016. 424 c.

12. Enucrparos B.B., ITandunos A.A. IIpoextnpoBanue
U SKCIUTyaTalysl YCTAHOBOK HETPA/IUIMOHHON U BO3-
06HOB/IAIEMOIT 9HEpreTHKM. BeTpoanmekTpuyeckie ycra-
nHoBku. — CII6.: Msg-o CIIGITY, 2011. 114 c.

13. ®énopos M.IL., AkenrtbeBa E.M., Emicrparos B.B. u ap.
BopHo-aHepreTHYecKMe PEKMMBI THIPO3TEKTPOCTaH-
Uit B yCIOBMAX KMMaTuyeckux usmenenuii / Ilox pex.
10.C. Bacunvesa. — CII6.: Msp-so CII6ITY, 2017. 274 c.

14. Bespykux ILIL Vicropuueckue sTambl 1 epCreKTUBbL
passuisa BV // Onepreruyeckas nomruka, 2005. Ne5.
C.44-63.

15. KoHuenumsa pasBuTys M UCHOTb30BAHMA BO3MOXHO-
cTell Majoit ¥ HeTPaJVIIMOHHON SHEPTeTUKU B dHep-
rerudeckoM 6amance Poccun. — M.: MuH-BoO TommBsa
n anepretuky P®, 1994. 121 c.

16. CripaBOYHNK II0 pecypcaM BO30OHOB/ISIEMBIX MCTOYHI-
KOB 9Hepruy Poccum 1 MECTHBIX BUJIOB TOIUINBA (TT0Ka-
3arerm 110 Tepputopuam) / ILII. Bespykux, B.B. Terrs-
pés, B.B. Enmucrparos u ap.; oy pen. ILIL Bespykux. —
M.: VIAL] «9Hneprus», 2007. 272 c.

17. Byrysos B.A., byrysos B.B. Vicnonb3osanue conneqHoi
SHEPIUM I IPOU3BOJICTBA TeIIOBOI aHeprum / Ilog
o6ur. pep. ILIT. Bespyknx. — M.: VintexaHepro-Vispat;
Tennosnepretuk, 2015. 304 c.

18. Tomapos B.I, Huxombckuit A.H., Ceménos B.H. [eorep-
manbHas sHepretnka / ITog o6ur. pep. ILIT. Bespykux. —
M.: VnTexanepro-Vspar; Tennosneprerux, 2015. 304 c.

19. Bespykux ILIL, Bespykux ILIL (mm.), Ipuokos C.B. Be-
TposHepreTyka. CIpaBOYHO-METONIIECKOe U3TaHMe /
Iox 061, pex. ILIT. Bespykux. — M.: VnTexauepro-Js-
nar; TernoaHepreTuk, 2014. 304 c.

20. Bespyxux ILIL, Crpe6kos [I.C. Bo3o6HOB/IsIeMast sHep-

TeTUKa: CTPATerus, pecypcbl, Texnonorusa. — M.: THY

BUICX, 2005. 264 c.

TMAPOCTAHIMM Majoi MOIFHOCTH. Ydeb. mocobue /

A.E. Aupipees, .U, Brauiko, B.B. Enucrparos u fip.; mop,

pen. B.B. Etucrparosa. — CII6.: Mag-so CII6ITY, 2005.

432c.

22. Crpe6xos JI.C. OcHOBBI conmHeuHoIt sHepreTyk / Ilox
pen. ILIL. Bespyknx. — M.: ITormrpaducr, 2019. 326 c.

23. IMannxasa E.C. buosnepreruka. Mup n Poccust. buo-
Tras: Teopus 1 npakTnka. — M.: Vsa-Bo «Pycaitncr, 2014.
912c.

24. Amepxanos PA., byrysos B.A., Tappkasbrit K.A. Borrpo-
CBbI TEOPMY ¥ MHHOBAIL[VIOHHBIX PeIleHNii IPY UCIIONb-
30BAHMY TeIMOIHEPTETUYECKMX CUCTeM. — M.: DHepro-
arommspar, 2009. 504 c.

21.

—
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Hawemy aBtopy,
YneHy PepaKuuoH-
Hoit Konnerun COR
M. 11. be3pykux —
85 ner!

13 ceHtAbpA 2021 roga vcnon-
HNOCH 85 NeT Co AHA porKae-
HA NaTPYapxa OTe4eCTBEeHHOM
BO300OHOBNAEMOM 3HEPre-
TUKM, [OKTOPA TEXHNYECKIX
HayK, 3aC/TyHEeHHOro aHepre-
TnKa Poccnmckon @enepanm
be3pykux [1asna [aBnosmya.
OT NuUa pegakumm HypHana

1 BCEX KOMJEr 1 COPaTHMKOB
nosgpasnAaem [1.11. bespykimx

C buneem, Henaem 300po-
BbfA, @ TaKrKe HercHepnaemMon
1 HEM3MEHHO BO30OHOBIAEMOW
TBOPYECKOM 3HEprm!

8/2021

A

IL.II. Bespykux popmicsi B Haa€Koit cubup-
ckoit jepesHe fIpkm bory4anckoro pariona
Kpacnospckoro xpas. Ilocme oxoHuanHus
wKonbl B 1953 rogy mocrymun u B 1959-m
OKOHYI/T MOCKOBCKIIT 9HEPreTUYeCcKMil VH-
CTUTYT IO CIENMATbHOCTH «D/IeKTPUIECcKIe
CTaHIVIM, CETU Y CUCTeMbI». [10 OKOHYaHVM
MHCTUTYTA IOeXal K cebe Ha MasTyio POAVHY
Ha CTPOUTELCTBO 3HAMEHUTON bpatckoit
I'SC, rue y4acTBOBa/l B MOHTaXKe M Ha/IaJiKe
97eKTPOCHAGKEHNMS KOTIOBaHa BTOPOII Oe-
pefit, 9MeKTPOOOOPYIOBaHNA YHUKATbHBIX
IOBYXKOHCOJIBHBIX KPaHOB, MOHTa)Ke 37IeK-
TPOCHAGKEHMS TIPaBOOEPEKHOr0 MOCENIKa
crponteneit u nopcranumy 110 xB. Ompir
IIpaKTI4ecKoit paboTel Ha I'DC u mocnenyro-
1masg paboTa B MHCTUTYTe «IHEProceThbIpo-
ex» (1961-1967 ropsr), CBsI3aHHASI C I[yCKOM
B pabOTy 9/1eKTPOOOOPY/IOBAHNS U TUAPOAr-
peraros Bparckoit, Pei6uHcKoit, MoXKaiickoit,
Kpemenuyrckort '9C, a Taxoke mred-MOHTaX
1 IIycKoHajIafKa obopymosatmsi I9C «Mer-
Typ-TyHHens» B VHanu, mpeponpenemm
€ro Jla/IbHeNIINIl KV3HEHHBII 1Ty Th, CBA3aH-
HBIIT C TUJPOSHEPTETHKON U APYTUMU BO3006-
HOB/IA€MbIMU BUJJAMU S3HEPIVIM.

B mepuop 1986-2004 romos Ilasen Ilas-
noBMY paboTanm B cucreMe MuHIHepro,
IIPOIifs Iy Th OT CTapIuero pedepeHTa oTye-
JIa 9HEpProCHAOXEHMsI 1 SKOJIOTMN AIIIIapaTa
bropo Cosera Munncrpos CCCP mo Ton-
JIMBHO-3HepreTideckoMy komruiekcy (TIK)
70 HauaJbHMKA YIPaBIeHUSA Hay4HO-TeX-
HIYecKoro mporpecca MunsHepro Poccy.
B sToT mepuoy, UM aKTMBHO IPOJIBUTA/Iach
paboTa 1o peanM3anuy IPOrpaMM U MPo-
€KTOB pasBUTH:A HETPA/IVILIMOHHON 3Hepre-
TUK/A B HOBBIX SKOHOMIYECKNX YC/IOBYVIAX,
0 pa3paboTKe IPOrpaMMbl sHeproobecrie-
yeHys parionos Kpaiinero Cesepa 3a cuér
UCIIO/b30BAaHNSA BO30OHOBIIIEMBIX MCTOY-
HUKOB 9Heprum. PasByBamoch coTpymHUYe-
CTBO B 0O1acTy BO30OHOB/ISIEMOIT 3Hepre-
TUKU C 3apyOexkHbiMu cTpaHamyu — CIIIA,
Wupneit, Janneit, Gunnanaueit n ap. Koop-
AVHMPOBATACH PaboTa IO CO3HAHMIO IIPO-
u3BOfiCTBA 0obopynoBaHus BJID Ha orede-
CTBEHHBIX TpeRnpusaTusx. Best ata pabora
IPOBOIM/IACH B YC/IOBVAX 3HAYUTETBHOTO
IIPOTUBOJEIICTBIA CTOPOHHMKOB Pa3BUTIA

OpraHNYecKol (MCKOTaeMoil) SHEPreTUKIA
ITpyMepoM TaKoro IPOTUBOCTOSHUS SIBJLA-
eTCsl MICTOPYS C HENPUHATHEM IIepBOro 3a-
KOHa o nopiiep>xke BV B 1999 ropy.

NaBen MaBnoBuy be3spykux, AOKTOp TeXHU4e-
CKUX HayK, 3acyeHHbli aHepreTuk PO

B 1971 ropy ILIIL Bespykux samutun
KaHIMIATCKY10, a B 2003-M — JOKTOPCKYIO
muccepTanyio Ha TeMy «HaydHo-TexHmde-
CKOe I MEeTORO/IOrIT9ecKoe 060CHOBaHNe pe-
CYPCOB U HaIIpaB/IeHNII VICIIO/Ib30BaHMA BO3-
OOHOB/IAEMBIX UCTOYHNMKOB SHEPIUI», KOTO-
pas chopMmpoBama COBpeMeHHbIE Hay4HO-
METOOIOTYECKIIe OCHOBBI MCTIONb30BAHNA
BVI3 Ha ocHOBe IOCTOBEpPHOI OLIEHK! Bajlo-
BBIX, TEXHNYECKIUX U SKOHOMUYECKIX pecyp-
cos. Ilop ero pykosopcTsoM Brepsbie B PO
6pita paspaboraHa B 1993 romy «Kowuer-
LVsT PAasBUTIS M VICTIO/Ib30BAHNSI BO3OOHOB-
JIIEMOIA MajIoll 1 HETPAJAMLIMOHHOI SHepre-
TUKU B 9HepreTmieckoM 6amance Poccum»,
a B 1997-2003-m 6bU1K paspaboTaHbI paspe-
JIBL TI0 BO30OHOBIISIEMOIT SHepreTuKe JHep-
reTnyeckoil crparermy Poccun Ha mepuon
10 2020 n 2030 rogoB, Ha OCHOBE KOTOPBIX
B 2008-m IIpaBurtenpctBom Poccuiickoit ®e-
Jepanyy IPYHATO pacHoOpsDKeHNe O HOCTH-
>xeHyn K 2020 rony B o61emM IIPOU3BOJCTBE
97IeKTPOIHEPTUM  JOMU  BO30OHOBIAEMOIT
9HepreTUKu B 00béMe 4,5%, MOIOXKMBILIee

K COAEPHAHUIO



OCHOBY I Pa3BUTUA HOPMATMBHO-IIPABO-
Boil 6a3el o BVID B Poccun u mpusATHS
ITporpammbt «ITIM B3 1.0».

C 2004 no 2013 roppr I1.I1. bespykux pa-
6oTasT 3aMeCTUTeNeM IeHePaTbHOTO JAVMPEK-
Topa «VIHCTUTyTa SHEpPreTHMYecKoi cTpare-
rmm», a ¢ 2013-ro no 2019-11 — saBenyrommM
OTHeNeHNeM 9HeprocbepexxeHnsi u B0300-
HOBJISIEeMBbIX MCTOYHUKOB sHeprum IOHVH
um. . M. KpxmpkaHOBCKOTO.

ITasen [TaBmoBna Bespykux — aBrop 60-
nee 200 HayYHBIX M Hay4HO-IIOIY/APHBIX
nyOIMKaIWil, cTaTell, CIPaBOYHMKOB, 0030-
POB, y4eOHBIX TOCOOMIT, MOHOTpaduit, Cpean
KOTOPBIX Hanbosiee 3HAYMMBIE:

1. Bespyxux ILII., Crapkos A.H., bopucen-
k0 M.M., Jlaug6epr JI. (Jauus) Armac Be-
tpoB Poccun [Russian Wind Atlas] / Ha pyc.
U aHITL A3bIKax. — M., 2000. 560 c.

2. Bespykux ILII, Crpe6xos [I.C. Bo3o6-
HOBJ/IsIeMas1 S9HEPreTIKa: CTPaTerus, pecyp-
cbl, Texnonornu. — M.: THY BM3CX, 2005.
264 c.

3. Pecypcol u1 9 PeKTUBHOCTD MCHOTB30-
BaHMA BO30GHOB/LAEMbIX ICTOYHIIKOB 9Hep-
rvm B Poccun / Ilop pen. ILII. Bespykux. —
CII6.: Hayka, 2002. 314 c.

4. bespyxux ILI1. Berposnepreruxa. Crpa-
BOYHOE ¥ MeTOAMYecKoe mocobme. — M.:
NI «9ueprus», 2010. 320 c.

N

BO300HOBJIAEMbBI>

MCTOUHU
Poccum

3 SHEePTUH

5. CipaBOYHNK IO pecypcaM BO30GHOB-
JIIeMBIX MCTOYHUKOB SHeprum Poccum
¥ MEeCTHBIM BHJAM TOIUIMBaA (IOKa3aTenn
no teppuropusam) / Coct. ILIT. Bespykux
u ap.; nop, pex. ILIL bespyknx. — M.: IAL]
«3QHeprus», 2007. 272 c.

6. bespykux ILIL, Bacunves 10.C., Enmucrpa-
toB B.B., Cupjopenxo [LV. Onenka pecypcos
BO30GHOB/ISIEMBIX JICTOYHUKOB SHEPTHIL.
YVue6HO-cipaBouHoe mocobue. — CII6.:
Msp-so CIIGITY, 2008. 250 c.

7. O6opynoBaHye BO30OGHOBIAEMOII M Ma-
noi1 sHepreTnky. CrpaBoOYHUK-KATaNor /
Iop pen. ILIL. Bespykux. — M: V]I «9nep-
rus», 2005. 245 c.

K COAEPH{AHUIO

ILII. BespyKkmux MOCTOSIHHO Be#ET 0OIject-
BEHHO-Hay4HYI0 paboTy, ObII 3aMeCcTUTeNIeM
npencenarensa cekuuu HTC Toccranpapra
«TonNMMBHO-9HEPTeTUYECKMIT ~ KOMILIEKC»,
yieHoM CoBeTa MHCTUTYTOB «IJHEProCceTh-
npoekt» 1 BHUVHMAIII, uneHoM cekifuit
HTC Munronssepro P®, Munucrepcrsa
Hayku PO.

B nacrosmee spemsa II.II. Bespykux sB-
nsaetcs wieHom HTC «Pycruppo», wienoMm
CeKIMM DKCIEPTHOTO COBETA 110 3aKOHOfA-
Te/IbHOMY PETyIMPOBAHMIO PACIpefieNEHHOI

3HEPFOCBEPEXKEHME UBU3 , ,

HOBJIAeMOI1 3HepreTuku. IIpexxge Bcero Ha
opranusoBaHHoi uM B 2003 rogy u mpoBo-
IVIMOJI eXeroflHO B MockBe MeXIyHapop-
HOJI HayYHO-IPaKTUYECKOl KOH(epeHIMn
«Bo3obHOB/IAEMasA M Majas SHepreTMKar.
B nocnemnme rompl — 3TO gOKIagbl HA Mo-
CKOBCKOM (popyMme «IHepreTrKa 11 rpaKfjaH-
ckoe 06mmecTBo — 2019», MexxmyHapogHOM
Kocsirnackom dopyme, B 2020-m — Ha Kac-
IMIICKOM 3HEpreTdeckoM (opyMe ¢ K-
YeBBIM JOK/MaioM «O BO3MOXXHOCTH pa3BU-
TiA sHepretuky Kacrmiickoro pernona mo

XVI MexxkpyHapopHas Hay4Ho-npaKkTU4ecKan KoHpepeHumusa «Bo3obHoBNAeMan U Manas 3HepreTuka
2019. 3HeprocbeperkeHue. IHeprocHabKeHUe CTaLMOHAPHbIX U Manbix 06beKToB». Mocksa, HUY MU

9HEPreTUKM, BK/IIOYass BO30OHOB/IIEMBIE
ucroynuky sHeprum Kommrera mo sHepre-
tuke locaympr ®C P®, yneHom sKcrepr-
HOro coBeTa KOHKypcoB «Hanexxma Poccum»
n «VIHmxeHep ropa», MpoBoAUMBIX Poccuii-
CKIIM COI030M HAy4YHBIX U MHXKEHEPHBIX 00-
ecTBeHHbIX 00 benuuennit (PocCHMO).

B 2002 rogy mocraHOB/IEHMEM IIPE3UANY-
Mma Kooppaunaunonnoro Cosera PocCHMO
I1.I1. Bespykux Ha3HadeH 1 pabOTaeT IO Ha-
crosulee BpeMs IpepceareneM Kommrera
Poccmiickoro Coroza HVO no mpobnemam
VCIIO/Ib30BaHMA BO30OHOB/IAEMBIX MCTOYHN-
KOB 3Hepruy, a B 2003-m pemennem Komu-
teTa TOproBo-NpOMBIIIIEHHOII TTa1aTel PO
I10 SHEPreTNYeCKOil CTPATEruy 1 Pa3BUTHIO
TOIUIMBHO-9HEPTeTUYECKOTO  KOMIIJIEKCA
HasHa4eH IIpeficefaTesieM IOJKOMUTETA IO
VICIIONIb30BAHMIO BO30OHOB/ISIEMBIX JCTOY-
nukoB sHepruy; B 2004-m ILI1. Bespykux
u30paH HefiCTBUTENbHBIM 4IeHoM Poccmit-
ckoit mmwxeHepHoit akagemnn (PVIA) n Ha-
3HAYeH CeKpeTapéM CeKIMM «DHepreTuKar,
00513aHHOCTY KOTOPOTO MCIIONHSI IO OKTSI-
6ps1 2019 ropa, B HaCTOsIIIIee BPeMsI OH SIBJISI-
etcs yneHoM IIpesupnmyma PUA.

I1.11. Bespykux €XerogHo BBICTYIAET
C IOK/IaJlaMI Ha IBYX-TPE€X 3HAYVMBIX Hay4d-
HBIX KOH(epeHLN:AX 1o IpobeMaM, ClieHa-
pUAM ¥ HANpaBIeHMUAM PasBUTUSA BO300-

HU3KOYIJIEpOTHOMY ClieHapuio», Ha VII Ha-
YYHO-IIPUK/IQIHOM MEXJYHApOJHOM KOH-
¢depentu B KpacHosipcke «JKojormdeckue
U 9KOHOMMYECKMEe IPUOPUTETHI abTepHa-
TUBHOJ, MaJIOl pacIIpefe/iéHHON 3SHepre-
TUKI», B 2021 TOXy — Ha MeXIyHapOJHO
koH(peperyy «OCOOEHHOCTN 1 OCHOBHbIE
HAIIpaB/IeHVsI PasBUTUA INEKTPOCHAOXe-
HUA YANE€HHBIX M U30/IMPOBAHHBIX TEPPU-
TOpuUit», Ha MeXXIyHapOfHOI HayYHO-IIPaK-
TIYECKOII KOH(EPeHIMN, IOCBSAIIEHHOM
30-netnio VimxenepHoit axagemyn CCCP,
Poccuiickoit u MexiyHapoHbIX aKageMuii,
Yl MHOTHX JIPYTUX.

ITaBen IlaBnoBny mmeeT 3BaHuUA: 3acmy-
>KeHHbINT sHepreTnk Poccuiickoit ®Penepa-
mun (2002), 3acay>keHHbII pa6oTHIK MuH-
tomsHepro Poccun (1996), IloyérHspiit pa-
OOTHUK TOIIMBHO-9HEPIeTMYECKOIO KOM-
miekca (2004).

Jpysbs ¥ KOJIErM, Hay4Has U MH)KeHep-
Hast 00IIeCTBEHHOCTD, SHEPreTUKy Poccun
VCKpeHHe o3paBAT Ilapma Ilarosnya
¢ 85-7meTHMM 100WIIeeM, XKeAI0T eMy Kpell-
KOTO 3[I0pOBbs, TBOPYECKOTO MONTONeTHA,
MO3UTVBHOTO OTHOMIEHMA K OKPY KaIOLeMy
MIPY, HOBBIX CBEPIIIEHNIT B 00/IACTY SHepre-
TUYECKOJl HAyK!U ¥ VICTIIONIb30BAaHUs B0O300-
HOB/LSIEMbIX MCTOYHVKOB 9HEpruy Ha 671aro
Poccun! o
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[lpamMoe ucnonb-
30BaHue reorep-
ManbHOM 3HEpruu:

BCEMMPHbIN 0630p
2020. Yacrb 3*

B 3TOM MaTtepurane gaH M1po-
BOW 0630p MPAMOrO MCMO/b30-
BaHWA reoTepMarbHOM SHeprim
1 0OHOBMEHbI AaHHbIe Mpeadblay-
LLlero nccnegosaqHma 2015 roga.
CpaBHMBAIOTCA AaHHbIE 13 0630-
poB BcemypHoro reotepmMars-
Horo KoHrpecca (WGC) 1995,
2000, 2005, 2010 1 2015 ronos..
TpeTbA, 3aKTI04MTENBHAA YacTb
CTaTbV MOCBALLIEHa CTPaHaM
LleHTpansHow 1 BoctouHow
Esponbl, CHI', ABcTpanm

1 OKeaHuM.

MNepeBopa: I".6. BAJABOB, cTapLumii Hay4HbIn
COTPYAHWK, VIHCTUTYT NpobnieM reotepmmn

1 Bo306HOBNAEMOW aHepreTukm (UMNMB3) —
dunman 06beAMHEHHOTO MHCTUTYTa BbICOKMX
TeMnepaTyp Poccuitckoi akageMum HayK
(OMBT PAH), r. Maxaukana

MNpuMeyaHue: aBTOp BbIPArKaeT UCKPEHHIO
6narofapHoOCTb BedyLLIEMY UHKEHepY
MIMIrB3 CeeTnaHe BonoanHon 3a NoMoLLb

B peaKTMpOBaHWUM Nepesoda.

* OKoH4aHwe. Hauano cM. B xypHanax COK N°6-7/2021.
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9. LlentpanbHas u Boctounas EBpona
9.1. Anbaxua

reOTepMaHbHaH 9HEPIVisA B CTpaHE IIPEACTaB-
JIeHa B OCHOBHOM HV3KOSHTaJIbIMITHBIMMU
pecypcamu. IIpupogHble NCTOYHMKM 1 TTIY-
6OKIe CKBOXVHBI AI0T TePMaIbHYIO BOAY
1o 65,5°C. 9Tu Hu3KOTeMIlepaTypHble pe-
CYPCBI IPUMEHAIOTCA B OCHOBHOM B 03[J0pO-
BUTEJIbHBIX LEHTPaxX /I 63HbHeOTepaHI/II/I,
KyIaHVsI U IUIABAHN, @ TAK)Ke JUIS OTOILIe-
HIMA N OXJTAKOEHNA C MCIIO/Ib3OBAHMEM I'€O-
TePMa/IbHBIX TEIUIOBBIX HAacocoB. IIpumepa-
M O3TOPOBUTENbHBIX LEHTPOB ABIANTCA
Elbasani Llixha Spa, pacriono)xeHHble B 1ieH-
TpanbHOI YacTy Anbannu, u Peshkopia Spa.
ITepBblit ABAETCA OTHUM U3 CTapEIIIINX Ky-
POPTOB CTpaHbl, Il€ UCTOYHUKIN MCIONIb3Y-
10Tcs1 yoxe 6ormee 2000 e, a BTOpOIT MMeeT
COBpPEMEHHYI0 KOHCTPYKIMIO M (YHKIVO-
HMpYeT KaK Oa/lbHeONOTMYeCKUl IIeHTp.
FeOTepMaanbIe TEIJIOBbIE HACOChI B KOJM-
yecTBe 138 enyHMIL yCTAaHOB/IEHBI B CEMU
IIYHKTaX [JI1 OTOIVICHMA M OX/TXKOCHNA,
B TOM YMC/le JIA LIKOJ, [IBOpIIa KyIbTYpPbI
u 6ameH-6mm3Her0B B Tupane (Tirané).

TepManbHble BaHHbl beHs (Benja), AnbaHus

K coxanennto, manubsie B moxkiaame WGC
2020 mo AmbGaHuMM HemoCTaTo4HbI [1], 1mO-
aToMy OyAyT ¥cronb3oBaHbl faHHble WGC
2015 [2]. Iudpsr mast cTpaHsl TOrHA CO-
crapsmn: 11,728 MBt n 84,33 TIIx/rox
1A 6a7bHEONIOTNY U TTaBaHus, 4,497 MBT
n 23,26 Tlx/rog — pid reoTepMaibHBIX
TEIUIOBBIX HACOCOB; B OOILEN CI0KHOCTH
16,225 MBT 1 107,59 TIx/rox [2].

9.2. bocHua u [epyez06uHa

TeorepmanbHas sHeprys B CTpaHe VICHOJb-
3yeTC HENOCPENCTBEHHO B 24 JIOKALMAX.
TepMmanbHBle U MUHEpa/IbHbIE BOJBI C TeM-
neparypoit ot 18 go 75°C mcnonb3yroTcsa
IIPeMMYILECTBEHHO B KYPOPTOJIOTUHU U pe-
Kpealuy, 3aTeM B MEHbLIEV CTENeHU It
060rpeBa MOMELIEHNIT 1 TIOOTPEBA BOJIBI
B GacceliHax, B IIPOM3BOJCTBEHHBIX IIPOLIEC-
Cax ¥ B KaueCcTBe CAHUTAPHOI BOABL banb-
HEOJIOrM4ecKoe MCIIONb30BaHMe OCYIIeCT-
Bsercsa Ha 11 kypoprax. basel orpixa cy-
I[ECTBYIOT Ha 16 00'beKTax, 3 KOTOPBIX IISITh
HOJIBb3YIOTCA GacceilHaMy TOJBKO B JITHMIL
nepyof (Tpu-4eTbpe MecAla B roxy). Vinau-
BI/ya/IbHOE OTOIIICHIIE IIOMELIeHNIT Hanbo-
JIee pacIpoCTpaHeHo JIA CIa-CcajloHoB. Bee-
ro 13 noum@anoK ¢ MHAMBYUYaIbHbIM OTOII-
JIeHMEM: IIECTh TEIIO0OMEHHVKOB 1 CeMb
TPYHTOBBIX TeIUIOBBIX HacocoB Ground
Source Heat Pump (GSHP). I npombiii-
JIEHHOTO IIPYIMEHEHMs TepMajIbHble BOJIbI
UCIIONB3YIOTCA B TPEX MeCTax, a JyIsi 6anb-
HEOJIOTMYEeCKNX U peKpealliOHHbIX Ijefelt —
Ha 18 oObekTax. BOBIIMHCTBO KypopTOB
OTKPBITBI KPYIJIBLIL TOJ}, HO HEKOTOPbIe 6a3bl
oT/pIXa paboTaIOT TONBKO eTOM. Bo Bcex
CaHATOPMAX, KPOMe OJHOTO, YCTaHOBJIEHA
CHCTeMa re0TepMajIbHOTO OTOIUICHYIA.

OpwvriHan faHHoro Matepuana (Ha aHri. A3bike):
John W. Lund, Aniko N. Toth. Direct Utilization of Geothermal Energy: 2020 Worldwide

Review. Proc. of the 2020 World Geothermal Congress. Reykjavik, Iceland. 2020. 39 p.

WHdopmMaums 06 aBTopax:

LrkoH Y. Jlyng, PhD, LleHTp reotepManbHoro Temna TexHonornm4eckoro MHcTuTyTa OperoHa
(Geo-Heat Center, Oregon Institute of Technology, r. Knamat-®onc, wrat OperoH, CLUA).
AHuko H. Tor, PhD, YHusepcutet Muwkonsua (University of Miskolc), komnaHua Ana-Geo Ltd.

(r. MywkonbL, BeHrpun).

K COAEPHAHUIO


https://www.c-o-k.ru/archive-cok?num=6&year=2021
https://www.britannica.com/contributor/John-W-Lund/8592885
https://www.geothermal-energy.org/pdf/IGAstandard/WGC/2020/01018.pdf
https://www.geothermal-energy.org/pdf/IGAstandard/WGC/2020/01018.pdf
https://www.britannica.com/contributor/John-W-Lund/8592885
https://www.researchgate.net/profile/Aniko-Toth-9

KpynHerimnM moTpebureneM reorepMaib-
HOJT 9HEpIUY B CTPAHe SB/IETCS 6asa OT/bl-
xa «Tepmanbna Pusbepa-Vnumxa» (Termal-
na Rivijera-Ilidza), ¢ o61ieii ycTaHOB/IEHHOIT
MOILHOCTBIO 5,77 MBT 1 0611M rofmoBbiM
notpebnennem 125,3 TIx/rop. Tam muHe-
panbHasA Bofa npu Temmeparype 58°C mc-
HO/Ib3yeTCsl /Il TIOfioTpeBa  KOH/VIIMOH-
HOIl BOMbI UIsA IUIaBaTelbHBIX 0acCeiHOB
(oxomo 80%) B TeyeHMe BCETrO roOfia, a TaK-
>Ke 1A otorteHus sganuii (20 %) B sumHee

B o6meit cnoxHoctu B Bocuun u Tepuero-
BJMHE TeOoTepMasibHble BOJbl JCIIOIb3YIOT-
cs1 B 24 IYHKTaX, B GO/IBUIMHCTBE KOTOPBIX
(19) oHm mpepgHasHaueHbI Ayl OAcCEHOB
U BaHH, a B 13 NMyHKTaxX — I UHAUBULY-
a/IbHOr0 00OrpeBa IIOMeIeHMIT, TPOMBILI-
JIEHHOTO TEXHO/IOTMYECKOTO IPUMEHEHNA
IU1A MBIThA (GPYKTOB M OBOIIEH,  TAKOKe I
mepepabOTKM MOJIOKA ¥ MSTOTOBJIEHMST MO-
JIOYHBIX IPORYKTOB. CyMMapHas MOLIHOCTb

II0 KaTeropyAM MCHONMb30BAHNA COCTABIIAET

TepmanbHbiii cna-kypopt Thermal Riviera IlidZa TR B CapaeBo, bochus u lepuerosuHa

BpeMmsdA. TemmepaTypa BOIbI B CaHATOPUAX
n 6a3ax OTHBIXa HAXOAUTCS B IIPEfeNax OT
20,6 o 75°C. VMIHguBuayanbHoe OTOIIeHNe
HOMeIeHNIT OCYIecTBIAeTcA Ha 13 06b-
eKTax, U3 KOTOPBIX CeMb MMEIT TeIIo00-
MEHHVKY, a Ha ILATH (Cla) ¢ TeMIepaTypoit
Bozbl Bble 20 °C MCHOMb3YIOTCA TEIIOBbIE
Hacocbl. CpeHIIT CPOK OTOIIICHNS 30aHUI
COCTaBJIA€T OKOJIO IIONYTOfia, HO IIOfIOTPEB
CaHMTAPHOI BOJIBI ¥ BOABI B GacceliHax Mpo-
MCXOIUT B Te€UeHIe BCEro rofia.
Hanborplitee KOMMIECTBO TreOTEPMayb-
HBIX TeIUIOBBIX HACOCOB, MCIIONb3YIOINX
BOJly «HEIT[yOOKOTO» 3ajleraHusi, yCTAHOB-
JIEHO B TOPOJiaX BBICOKOTOPHON CEBEPHOII
yacT bocumm m TepueroBunsl, HO B IO-
C/lemHIe IIATh JIeT Habmonaercs 6oee MH-
TEHCHBHOE UX IIPYIMEHEHNE B LIeHTPATIbHBIX
YyacTAX CcTpaHbl. Kpome Toro, ycraHoska
TEIUIOBBIX HACOCOB Oblma 3apMKCHpOBaHA
B parioHe [eplLieroBMHBI, Ife TeMIlepaTypa
nogseMHbIX Bog, He Bbimie 12°C. Habmroma-
€TCsA YBelMYeHMe KOMMYeCTBA YCTaHOBJIEH-
HBIX TEIUIOBBIX HACOCOB, IO HPUOIIDKEH-
HBIM oleHKaM ux okono 500. CymecTsyer
400 masbix u 30 6O/IBLINX YCTAHOBOK, C 00-
IIVIM TOTOBBIM KOIMYECTBOM 4acoB oT 2700
1o 2800. [Ipyrue BUAbI MCIIONb30BAaHNA TE-
Jla ¥ MUHEPAIbHBIX BOJ;: /s BOLOCHaOXe-
Hus 12 HaceNnéHHBIX ITYHKTOB, PO3/IMBA MU-
Hepa/IbHOI BOJbI, M3BJIEYEHMsI CBOOOIHO-
ro CO; 13 MUHEPATbHBIX BOJ Ha YeTBIPEX
CKB@KMHAX 11 M3BJIEYEHMI COIY U3 PAcCorIa.

K COOEPXAHUI0

16,53 MBt 1 170,07 TII>x/rop, fyid MHAMBULAY-
QJIBHOTO OTOIUIeHus nometenuit; 0,54 MBt
n 3,61 TIx/ron — 1A IPOMBILIIEHHOTO
ucnonb3oBauust; 11,76 MBt u 61,83 TIx/
TOf — JyIA KYNAaHMA U IUIABAaHMA, a TaKxKe
7,2 MBt u 71,2 T[I>x/Tom — ms reoTepmab-
HBIX TEIIOBBIX HACOCOB. B 11e710M 110 cTpaHe:
36,03 MBt 1 306,71 TIx/rogx [3].

9.3. boneapusa

OcHOBHbBIMY (DaKTOPaMH, CIIOCOOCTBYIOMIN-
MI1 PasBUTUIO T€OTePMasIbHOI SHEPreTUKU
B CTpaHe, SIB/IAIOTCS JABHIE TPALULINIL, O/a-
TOIIPYATHBII K/IVIMAT, IOAXOMAIIVIL 1A II0-
TpeOIeHNs ropsdell MUHEPaTbHON BOJBL,
pa3BUTHE HOBBIX CITa-LIEHTPOB 1 OOBHEKTOB
posnuBa. VI3-3a OTHOCUTENIBHO HU3KUX TEM-
nepatyp (Hmke 100°C) TepManbHble BOTbI
UMEIOT TOBKO IPAMOe TpUMeHeHNe.

—r p— e
s L ~

TepMarnbHble BaHHbI HAa MOJHOM 60IrapcKoM
cna-kypopre Chiflik Troyan

3HEPFOCBEPEXKEHME UBU3 , ,

B mannbIX 3a 2018 rop mepednciieHbl JOMU
Pas/IMYHBIX BUIOB JICIIO/Ib30BAHNUA, B TOM
YyIC/Ie IO YCTAHOB/IEHHO MOLIHOCTI: 6aib-
Heomorust u Oacceitubl (60,1%), MHOUBU-
AyanbHOe OToIUIeHMe Tomerernit (17,6 %),
reoTepMajibHble TEIJIOBbIE HAaCOCHI (9,1%),
KOHZIMIIMOHMPOBaHue Bo3ayxa (3 %), Term-
sl (1,5%), a TaxKe pO3/MB MUTHEBOIL BOIDI
U IpyTVe BUJIbI UCTIONMb30BaHMA (8,7 %).
PosnuB BozIbI OCYILECTB/IAETCA B FXKHOI
yacTy borrapum, rie Bofja XapakTepusyeTcs
HU3KVM COJlep>)KaHMEeM PaCTBOPEHHBIX TBEp-
JIbIX BEIIECTB C pas3IMIHbIMU XUMIUECKIMU
BeIleCTBAMH, I SBJISIETCS OBICTPO pa3BMBa-
0IMMcst 6usHecoM. Y1cno 3aBOfOB, OTKY-
Jia Bofla ITOIa€TCA Ha Y€EPHOMOPCKIE Kypop-
TBI, YBEIIMYMIOCH € TPEX Jjo Horee yeM 40 3a
30 net. OTomIeHre 06eCIeYnBaeTCs TOIBKO
B OT/IE/TbHBIX 3[[aHUAX C MCIIOTb30BAaHMEM
[TACTUHYATBIX TEITIOOOMEHHUKOB, a TaKXKe
1ofaéTcst 6pITOBAs TopsTyast Boja okomo 200
IHell B rofy. MHorue crapple yCTaHOBKH,
HAXOJIAIIMECA B IVIOXOM COCTOSHIM, ObLIn

JIMKBUIVIPOBAHbI, a IIOCTPOEHO TOJIbKO HeE-
CKOJIPKO HOBBIX YCTaHOBOK.

IIpsimoe reorepmanbHOE MCHIONb30BaHNE
3aMKCUPOBAHO B 12 HACENIEHHBIX ITyHKTaX
VIS KYIaHVs U IUIaBaHVSA, IO ILATH — I
MHJVBUIYaTbHOTO OTOIJIEHMA TOMeIeHMI
¥ OTOTTEHUS TETT/INII, @ TAK’Ke BOCEMb aCcCO-
LUMPYETCS C APYTMMHU BUAAMIU VICIIONb30-
BaHMsA, Yallle BCETO C PO3IMBOM INUTbEBOI
BOZIbL. bonbimHcTBO crma-kypopTos Bosra-
UM PacIionoXXeHo B TOpax MU BO/Ib Hobe-
pexbs YépHoro Mops.

PasmryHbple TeoTepMasbHbIE WCTOYHM-
KU TIPSIMOTO VICIOJIb30BAaHNS NOTPEONAIOT
19,23 MBrt u 150,36 TII>x/Trop mis MHOUBU-
Iya/lIbHOTO OTOIIIEHM:A IoMeleHnit; 3,3 MBT
n 49,96 TIx/rog, — 111 KOHAUIVIOHMPOBA-
HIA BO3AyXa; 1,65 MBT n 25,45 TIx/rop, —
IUIS TeTUInLL; 65,69 MBt 11 993,98 TIIx/rom —
s xymauuss; 9,5 MBr u 59,91 TIDbx/rox —
IS IIPOV3BOJICTBA OBITOBOIT BOABL, @ TAKXKe
10 MBt n 47,3 TII>x/rop, — A1 reoTepMab-
HBIX TEIIOBBIX HACOCOB; B OOIIEN CIIOKHO-
ctu 109,37 MBt u 1326,96 TIIx/rop [4].
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9.4. Xopsamus

TeorepmanbHas sHeprusa TPafUIMOHHO WIC-
HOJIb3yeTCst yist OanbHeosornu u oborpesa
HoMelleHnit B 15 HeficTBYIOIMX B HACTOA-
1lee BpeMs KypopTax crpanbl. [Tommumo Ky-
POPTOB, €CTb TPU MECTA, Tjie Te0TepPMaTbHas
SHEpIUA UCIONb3YeTCs JIA OTOIUIEHNA Tell-
7ML, ABa — JUIA MHAUBMIYaJbHOIO OTOI-
JIeHMsT TTIOMELLeHNIT M OFHO — [JIs1 PaboThI
HeOO/IBIIIOl 1IeHTPAIN30BAHHOI CHCTEMbI
oTomyieHn:A. Ha ofHOI reoTepManbHOI S7eK-

TPOCTaHIMM TAK>Ke BBIIAIOTCA TUIIEH3MM Ha
TeI/IMYHOe TPOU3BOACTBO, A B CeBEpO-3a-
TIAJIHOI YaCTY CTPAHBI €CThb [jBA CIIa-IIeHTpa.

u 87,4 TII>x/Ton — [/ OTOIUIEHMsT TETUINLI;
44,1 MBr n 95,1 TIx/rog — mnsa 6Ganb-
HEOJIOIMU U IUIABaHMsA, a Takke IPYMEPHO
3,8 MBt n 30 TII/rog, — a1 reoTepMaib-
HBIX TEIJIOBBIX HACOCOB, YTO JAET B 0OIIIein
cnoknoctu 79,3 MBt u 390,6 TIIx/rop, [5].

9.5. Kunp

Vicnionp3oBaHye TreOTepMajbHOI 3SHEPruu
st 060orpeBa TEIINI] OTPAHMYEHO OIHOI
MWIOTHON ycTaHOBKOM B CembCKOXO03:Mi-
CTBEHHOM HAy4YHO-MCC/IEOBATE/IbCKOM WH-
cruryre (ARI) B nepesre 3urn (Zygi). dta
YCTaHOBKA 9KCIUTYyaTHPYeTCs y)Ke IATh JIeT

l'eo3C Velika Ciglena (17,5 MBT) B XopBatum

«Hernmybokas» reoTepManbHas 3HEPrust
(Shallow Geothermal Energy, SGE) B Xop-
BaTUM JEMOHCTPUpPYET 3HAYMTENbHBIN IIO-
TeHIMa. KOHTMHEHTAIbHDI PETMOH U pe-
TMOH AJIpMaTHYIeCKOro MobepeXxbst MMET
6onblIe TEPCIIEKTUBBL I MCIIONB30Ba-
HUA IPYHTOBBIX TEIVIOBBIX HACOCOB. B KoH-
TUHEHTA/IbHOM peryioHe 3TO CBsI3aHO ¢ Of1a-
TONIPMATHBIMY T€OTE€PMA/IbHBIMU T'PajyieH-
TaMI U T€OJIOTMYeCKOil 06CTaHOBKOIL. IpyH-
TOBBIe TeIJIOHacOCHble ycTaHoBKU (GSHP)
SABJIAIOTCA PACTYIVMIM CeKTOpOM B XOpBaTui,
U TaKXKe CTAHOBUTCS BCE Oojee IpuBIIeKa-
TeNIbHBIM VX IpPVMEHEHNe IS OTOIUICHNS
U OXJTKIEHS TIOMEIEeHNIT, KaK B YaCTHBIX
[oMax, Tak u mmsi cepsl yoryr. B obmeit
CIIOKHOCTY 19 06BEKTOB COOOIMIN O He-
IIOCPECTBEHHOM IIPUMEHEHU Te0TepMaib-
HOJI SHEPTUY, a UMEHHO 14 — 114 crla n 6ac-
CeJHOB, JIEBATb — JIA MHAUBUIYaTbHOTO
OTOIUIEHYISI IIOMEILEHUI U TPY IS TETUINIL.

JJaHHBIE 1O reoTepMaTbHBIM TEIUIOBBIM
HacocaM He SIBJISTIOTCS TIOTHBIMU, HO OIIeHM-
Batorcs B 3,8 MBrt u 30 T/Ix/rox B pexxume
Harpesa u 2,6 TI[XX/Tof B pe>XuMe OX/IaxK/ie-
Hus. [To KareropmsaMm MCIONB30OBAHMSA 3TO
cocrasmset: 18,6 MBt n 51,2 T>x/ron mist
VHJIVIBYYaJIbHOTO OTOIUIEHNA IOMEILeHNI;
10,5 MBT un 126,4 T[lx/rox — p14 LeHTpa-
JIM30BAHHOTO TeIUtocHabkenus; 2,3 MBr
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1 obecIIeyrBaeT OTOIIEHME I OCYIIeH e BO3-
AyXa B TPaIMIYIOHHOI TeIUINIIe, VIO b0
216 m2. TeorepmarnbHasi 9Hepryus B CTpaHe
B OCHOBHOM IIPMMEHACTCA I Te0TepMalb-
HBIX TEIJIOBBIX HACOCOB. bonmpimHcTBO CY-
IIeCTBYIOIMX TaKMX TEIUIOHACOCHBIX YCTa-
HOBOK IIPE/ICTaB/IeHbl KaK BepTVKAJIbHbIE
3aMKHYTBIe CUCTeMBI ¢ 6oree yeM 1600 ckBa-
SKUH U TIPeAIonaraeMoit oo1eit IpoTsDKEH-
HOCTbIo OypeHus 6onee 150 kM. Komdectso
YCTaHOBOK C TOPM3OHTAJIbHBIMU 3aMKHY-
TBIMU CHCTEMaMM OCTAETCA OTPaHNYeHHbIM.
CyIecTBYIOT TaK)Ke CHCTEMbI C OTKPBITBIM
KOHTYpPOM, KOTOpble WCIO/Nb3YIOT MOp-
CKYIO BOZIy B KaueCTBe TeI/IOIOITIOIa oI eil
U OTBOZALIEN Cpeibl, B OCHOBHOM B OTEJIAX
BJIOJIb FXKHOTO TTO6EpeXbs OCTPOBA.

VInTepecHas u nepcreKTUBHAsA YCTaHOB-
Ka, KOTOpasi Haya/a QYHKIMOHNPOBATH yKe
B KoHIle 2020 rofia, HAXOOUTCA Ha TEPPUTO-
pun HOBoOro Kamiryca Kumpckoro yHusep-
cutera (University of Cyprus) B cromuie
cTpanbl Hukocum. 9Ta ycTaHOBKa ABJIAET-
Cs1 caMoli GOJIBIIOI HA OCTPOBE M COCTOMUT
u3 220 BepTUKATbHBIX CKBXUH ITTyOUHOI
125 m. OHa npenHasHadeHa i paboThI ma-
PaITIeNIbHO C LIEHTPaIN30BaHHON CUCTEMON
OTOIUIEHMS M OX/IAXJIEH!A HOBBIX IIOMe-
IeHWIT MH)XeHepHOTro (aKy/bTeTa CTOMUY-
HOTO YHMBepcuTeTa. ExxerogHoe npouspoj-
CTBO HEPIUI 3TOW CUCTEMOI OLIeHMBAETCS
B 9,54 TIX, wmn 14% OT CylIecTBYIOLIEro
IIPOM3BOJICTBA SHEPTUM OT T€0TEPMa/IbHbIX
TernoBbIX HacocoB Ha Kumnpe. K xoniy 2018
rofia IO BCEMY OCTPOBY OBUIO 3apernucTpu-
poBaHO 163 ycTaHOBKM C OOILI€ll yCTaHOB-
JIEHHOI MOIIHOCTBIO 9,6 MBt. Onnako, mo
Pa3NUMYHbIM OLieHKaM, (aKTMIeCcKu YCTa-
HOBJICHO OKOJIO 180 TeIUIoBbIX HAaCOCOB 00-
e MmogHocThio 10,3 MBT.

ITpepnonaraemoe  pacnpepenenne Io
BUJIaM UCIIONb30BaHMA Ha Kumpe crienmyro-
miee: 0,07 MBt 1 0,03 TIIx/Tox 1 Termnir
n 10 MBt 1 64,97 T]I>x/rop s reoTepmab-
HBIX TEIUIOBBIX HACOCOB, B O0LIell CII0XKHO-
ctu 10,3 MBt u 65 TIIx/roq [6].

i

FeoTepMaanaﬁ Tennuua AnAa BbipaliMBaHUA canata Ha Kane
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B Yexuu okono Jiutomepuue (LitoméFice) npobypeHa reoTepManbHas cKBaxuHa rnybuHoii 1,6 KM

9.6. Yewrckaa Pecnybnuka
B Yexum sHepruma HM3KOTEMIIEPATYpPHBIX
reoTepMalbHbIX MCTOYHUKOB MCIIO/Ib3YeT-
cst Mano [7] u orpannveHa 6anpHeONOTIYe-
CKUMI WIN PeKPeariOHHbIMI O0beKTaMIL.
IpyHTOBBIE reoTepMaIbHbIE TEIIOBbIE HACO-
Cbl VICTIONB3YIOTCA VIS OTOIIEHUA OT/ieNb-
HBIX 37IaHMII U /11 HeCKO/IPKVX CUCTEM IieH-
TPa/IM30BAHHOIO TEIIOCHAOXKEHNS B KPYII-
HBIX TOPOJCKMX palloHaX WM arjioMepary-
sx. CaMblil KpYTIHbII Ie/ICTBYIOLVIT IPOEKT
LIEHTPA/IM30BAHHOTO TEIUIOCHAGKEHNUs Ha-
xopurcs B ropoge Heuns (Dé¢in) ¢ ycranos-
JIEHHO MOIIIHOCThIO 6,6 MBT. Crcrema mc-
HOJIb3yeT CKBOXMHY ITy6uHoit 550 M, Ipo-
U3BOJAILYIO 54 71/C BOIbI IPM TeMIIepaType
30°C n oxono 72 T]x/rop. Emé ogna xpymn-
Hasl YCTAaHOBKA — CMCTeMa Te0TepMaIbHbIX
CKBOXVMH Ha TeppUTOpMM Kamiryca TexHu-
YecKoro yHmBepcuteTa B ropoge OcTpase
(Technicka univerzita Ostrava) ¢ mponsBo-
auTenbHoCThIO 6oree 3,6 TIHx/rop. B crpa-
He pealM3yIoTCs IBa HOBBIX KPYIHBIX IIPO-
exta. OfVH — 17 HOBOII IITa0-KBAPTHUPLI
6anka CSOB B Ilpare. DTa cucTema obecre-
4lBaeT KaK OTOIIEHNE, TaK ¥ OX/IaKJeHNe
u3 179 ckBaXuH rny6MH017[ 150 M Kakpmas.
MOIIHOCTD TEIJIOBOTO HACOCA COCTABJIAET
1,3 MBT g1 Harpesa u 1,22 MBT g oxma-
KieHnsA. Bropoii mpoekr — >Kumoit KoM-
IUTeKC B 6 KM K fory ot IIparu, rie Bech 06b-
eKT Oy/IeT OTAIUIMBATbCA U OX/IAXK/ATBCSA CH-
CTeMOJi TeIJIOBBIX HACOCOB, VICIIO/Ib3YIOLINX
npuMepHO 500 reoTepMaIbHbIX CKBaXKVH.
Hanbornee n3BecTHBIE KYPOPTBL C rOps-
YMMM MCTOYHMKAMM PACIONIOXKeHbl B 3a-
nagHoit Yexum, B parione Arepckoro/Orpx-
ckoro pu¢ra. Camblil TOPSYNIT UCTOIHUK
B Kaprospix Bapax mmeer rtemmeparypy
73°C. B Heckonbkux Mectax Yemickoit Pec-
yO/IMKY ropstirie MIHEpaIbHbIe BOJbI 9KC-
IUTyaTUPYIOTCA B O3TOPOBUTENIbHBIX IIE/IAX.
Camblil KPYTIHBIT 00BEKT HaXOAUTCA Hefa-
nexo ot ITacoxmasku (Pasohlavky) B roxxHOI
Mopasuu, rie 6acceitHbI 00111l IIOLIABIO
3000 M2 CHA6XXAIOTCS T€OTEPMa/IbHOI CKBa-
SKVHOV TTy6uHoi 1,5 kM. IIponsBopurens-
HOCTb CKBOKIHBI COCTaBJLAET 74 J1/C, a TeM-
neparypa rry6uHHOI Bogbl — 46°C.

K COOEPXAHUI0

Her HOBBIX [aHHBIX 00 CIIO/IB30BAHNI
9Hepruu B 6a/IbHEOIOTNN, HO HA OCHOBAHWIN
oruéta WGC 2010 pacuéTHas MOILHOCTb
I KypopToB cocTasnsfer 4,5 MBr n mo-
tpe6renne sxepruu 90 TIx/rox [7]. Teotep-
MaJIbHbIe TeIJIOBble HacocChl JaT 320 MBT
n norpebnenne sHepruu 1700 TIDx/rop.
OO6miasi MOILIHOCTD IO CTPaHEe COCTAB/IAET
324,5 MBt u 1790 Tx/rog [8].

9.7. IcmoHua

V3 aT0It cTpaHbI He OBIIO IOTYYeHO HIKA-
koit HoBoil mHpopmaumn. Takum o6pa-
30M, OymyT mcronb3oBaHbl ouneHkn WGC
2010. IeorepmanbHasg SHEPIUA MUCIONb3Y-
€TCs TONBbKO /IS Fe0TepMabHbIX TeITIOBBIX
HACOCOB, KOJINYECTBO KOTOPBHIX OIIEHEHO
B 4874 emVHUIBI, C YCTAaHOBJIEHHOV MOII-
HOCTBIO 63 MBT M sHepromorpebreHnemMm
356 TIx/ron, ¢ k09bUIMEHTOM MCIIONb-
30BaHIS YCTAHOBJIEHHOI MOILIHOCTH (QHITL
Capacity Factor) CF = 3,5 1 2200 gacamu pa-
©O0TBI TP MOJTHOIT Harpyske B rof, [9].

9.8. Ipeyusn

TeorepmanpHas sHeprus B Ipenuu B OCHOB-
HOM UCIIONb3yeTCA A OanbHeoTepalmu
VI TEIUINLL, A € IPMMEeHEeHNe /IS HarpeBaHUA
IIOYBBI, 00BEKTOB aKBAKY/IbTYPbI U 060rpe-
Ba IIOMeIeHMII BCE elé JOBOJIbHO HeEBe-

3HEPFOCBEPEXKEHME UBU3 , ,

yKo. Vicronb3oBaHue 1edebHbIX CBOVICTB
TepMa/IbHBIX BOJ SIB/IAETCS CaMbIM [[PEB-
HUM U Hanboree pacnpocrpanéHHbM. [To
BCelT CTpaHe 3aperucTpupoBaHo 6osnee 750
TepMaJ/IbHBIX ¥ MUHEPA/TbHBIX UCTOYHUKOB,
HOJIOBMHA 13 KOTOPBIX KIACCUPULUMPYeET-
o5t Kak yiedebHble. leoTepManbHast BOfa MC-
HO/IB3yeTCst MOYTH B 70 Cra-cajoHax u 6aH-
HBIX [[eHTpax, a TakxKe B 6ojee ueM 25 OT-
KPBITBIX 6acceifHax.

bonpmmmucTBO M3 18 reoTepManbHBIX
Ternymny, [penyy pacnono)keHbl Ha ceBepe
crpanbl (Makemouust n @pakms). Oburas
IJIOIA/b TETIIALL yBemmdmaach ¢ 2015 ropa
u B 2019-Mm gocturna 6omnee 40 ra. Bonpmma-
CTBO TeIUINIL OCTEK/IEHbI U IIPOU3BOJAT pa3-
JIMYHbIE BUJbI OBOLLIEN (IIOMUOPDI, OTYPIIbI
U T.Ji.) ¥ IIBETOB, B OCHOBHOM J|/I51 BHYTPEH-
Hero pbIHKa. Camas KpyTHas 1 IepCIeKTUB-
Has reoTepMasibHas MHBECTULINA, KOTA-TIN-
60 peanu3oBaHHas B [peruit, 9T0 arpapHbIit
00bexT, mocTpoeHHslil B 2014 roxy. OH co-
CTOA/I I3 MHOTOIIPOJIETHOTO IeO0TE€PMaIbHO-
IO TEIUIMYHOTO KOMIUIEKCA JJIS THJIPOIIOH-
HOTO BbIPAlMBAaHMA TOMAaTOB 1 OIypIIOB.
Brok 6b11 TOCTeneHHO pacuiipeH ¢ 4,2 ra
B 2015 ropmy fo 18,5 ra B 2019-M 1 jOCTUTHET
20 ra B 2020 rogxy. Torga ke 6bU1a MOCTpOE-
Ha IlepBasi reoTepManpHas Ternuia (3,5 ra)
I/l pasBefieHMA U TIOTyYeHUsA YKOPEHEH-
HBIX UYEpPEHKOB MIEeKOPATMBHBIX PpPACTEHMIL.
Vicrionb3oBaHme HUSKOTEMIIEPATYPHBIX Te0-
TepMa/bHBIX XUJKOCTEN [/ Hapy>KHOTO
oborpesa mouBbI 6bII0 Havato B 1998 roxy,
a QHAJIOTMYHAs YCTAHOBKA ObI/Ia IIOCTPOEHA
B 2005 ropy. Ha obenx rraHTanmsx B Hava-
Jle ce30Ha BBIPAIIMBAIOT OeNyIo 1 3e/EHYI0
CIapXy, a MHOIJA U Jpyrue OBOIY, TaKue
Kak camaT un apOys. Bepamusanue crmpy-
JIVHBI B BOJIE C T€0TePMaIbHbIM IIOfIOTPEBOM
npaktukyerca B Ipenyum ¢ konna 1990-x ro-
JoB. CerogHs B 3TOM CEKTOpe aKTUBHO pa-
60TaIOT TPV KOMITAHNI, & 00Iast 3aEICTBO-
BaHHas IUTomaab cocrapmseT 0,9 ra.

l'eoTepManbHan Tennmua B ceBepHoi Yactu Mpeuum
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EnmucTBeHHas reorepManbHas YCTaHOBKa
[0 [ierMApaTalyy OBOLIell ObUIa 3amylie-
Ha B Ipeuym B 2001 ropy. [lo cux nmop oHa
npousBopmna 6omee 300 TOHH CYIIEHDBIX
TOMATOB, a B IIOCTIEJHME TOAbl yBEIMYMIA
KONMYECTBO ONMBOK, HApALY C APYTMMU
oBolamMy (Criapkeit, mepueM 1 Oakiaxa-
Hamm) U Gpykramu (16710kaMu, TMMOHAMMY,
ABIHAMM). YCTaHOBKA pabOTaeT Kak B Tede-
HUe BCEro rofia, Tak M TOJMbKO C MIOHA IO
CeHTAOPD IS CYIIKM TOMATOB.

Obl/Ia yCTAaHOBJIEHA CUCTEMA IIOJOTPeBa M0Y-
BbI B Ha4aJle Ce30Ha Ha ITAHTALMI CIIAP>KU
TJIOIAZIb0 19 ra B ceBepHOI YacTy CTPAHBIL.
C Tex nop oHa paboTaeT appexTIBHO, 0bec-
neyrBas IUIAHTALMIO JIEMEBOM SHEPrueil.
[Tna"Tanya cnapXu M JeMOHCTpPAlIOHHAs
TEeIUINLA B LIEHTPAIbHOI JacTu Iperym aB-
JIAIOTCSA eIMHCTBEHHBIMM CTTy4YasMM UCTIONb-
3oBaHuA GSHP B cenbckoM xo3siicTBe.
Cerb HpOTAXEHHOCTBIO 2500 M 14
OTOIUIEHUsI UM OXTK/[EHMsSI AEBATH OOlme-

BuHopenbHa Ktima Brintziki Ha ocTpoBe lMenonoHHec ucnonb3yeT reoTepManbHylo 3HEpruio

Vicnionb3oBaHye reoTepMaTbHOI SHEPIUU
IS OTOIUIEHMs IIOMEIIEHMI OTrpaHIYEHO.
B mocrnenHye rofbl HUSKOTeMIIEpaTypPHBIMI
reoTepMaIbHBIMU BOJAMM  OTAIUIVBAJIVCh
JiBa Cra-1IeHTpPa, HeOO/IbIIOE 3[AaHNE IIKOJIBL,
oduce! wiomansio 2000 M2 1 TeXHONOTMYe-
CKIle TIOMEILeHMsI B TEITINYHOM O/I0Ke, a TaK-
K€ HeCKOJIbKO JIOMOB B CeBepHOI1 uacTu [pe-
ym. «Hermy6okue» IPyHTOBbIE TeEIIOBBIE
Hacocbl (GSHP) 06pasoBbIBalOT KpyIHeNi-
IIMI CerMEHT TeOTepMaIbHOTO CEKTOpa IO
YCTAQHOB/IEHHO}I MOIIHOCTY U IIPOM3BOIM-
Moit sHeprun. IlepBas JOKyMeHTa/IbHO HOf-
TBepKiéHHaA cucteMa GSHP 6bima ycra-
HoBjIeHa B Ipenum B Havane 1990-x ropos.
OpnHako 3HAYNUTENbHBIA POCT PbIHKA TAKMX
HacocoB ObUT 3aMKCHPOBAH JIMIIb CO BTO-
poit monoBuHbl 2000-x romos. VImeerca
TEeHJEHIVIA K VX VICTIONb30BAHMIO B KPYTIHBIX
30AHMAX (TaKMX KaK TOCTUHIULbI, GOJIbHMLIBI,
IIKOJIbI, YHMBEPCUTETCKIIE 3[JAHNA, A9POIIOp-
TBI U TIOPTOBBIE COOPYKeH:A). B Havame 2019
rofia ObIIO 3afieicTBOBAaHO 6omee 3500 ycra-
HOBOK T'PYHTOBBIX HAcOCOB. DONBIIMHCTBO
UMEIOT MOITHOCTD MeHee 100 kBt (B cpegHeM
30 xBrt), a oxomo 200 cycTeM IpeBBINIAIOT
100 xBrt (B cpegnem 350 kBt). OHM MmIMpPOKO
UCIIO/B3YIOTCS [ISL CUCTeM 0b0rpeBa 1 OX/Ia-
>KmeHus romernennit, u st IBC.

ITpOHVIKHOBeHME CHUCTEM TeIUIOBBIX Ha-
COCOB B CEIbCKOXO3AJCTBEHHBII CEKTOP
OCTaBJIAET JK€JIaTh TY4IIETO, HO 13 y1eT Hasay
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CTBEHHBIX 3[JaHuI1 C ucronb3oBanem GSHP
MolHocThio 1350 kBT 6OblTa 3aBepiieHa
B 2016 romy B ropofie Hefaneko ot AduH.
B 2014 ropy B nentpe ropoga Kapnenucnu
(Karpenisi) 6p11a ycTaHOB/IEHA T€0TEPMAIb-
Hasl CIICTeMa IIJTaB/IeHsI CHeTa, YTOOBI Ipen-
OTBPATUTH O0/IeieHeH e TIENIEXOHBIX JOPO-
SKeK iymnmHOM 1,2 KM.

Ilepsoit BuHOAENMbHEI B [perym, ncrnomnn-
3YIOILEl TeOTePMA/IbHYI0 SHEPINIO, ABJIAET-
cs1 «Kruma Bpunrtimkn» (Ktima Brintziki),
OHa pacIIO/Io)KeHa Ha CeBepo-3amajie IMOly-

«[eoTepMarnbHblex» CyLEHbIe NOMUAOPbI Urpa-
10T BeCbMa Ba}KHYI0 POJib B FPEYECKOM KyXHe

ocrpoBa IlenonoHHec, He#aneko OT JpeB-
Hett Ommmmyn. Tpe6oBaHWsI K OTOIVIEHNIO
U OXJIAKIEHNI0 OODBEKTOB IOKPBIBAKTCS
CUCTEMOVI TEIIOBBIX HACOCOB 3aMKHYTOTO
KoHTYypa. CrcreMa OTOIIEHNSA/ OXJTaXK/IEHILST
6uox/mmarmdeckoro sgarns CRES 6bima pe-
KOHCTPYUpPOBaHa M COCTOUT M3 ORHOTO AY-
T/IeTa Pa30MKHYTOTO KOHTYPa C TUTAaHOBBIM
IUTACTVMHYATHIM TeII006MeHHMKOM. [eoTep-
MaJIbHBII HACOC 00eCIeYMBaeT OTOIJIEHUE
U OXJTKJIeHIIe 3[aHMsI Yepe3 (paHKOIIBL.

Taxum 06pasoM, cylecTByet 25 MyHKTOB,
I7ie TeOTePMAIbHYIO SHEPIMIO JICIIONb3YIOT
HENOCPECTBEHHO /IS OTOIUIEHNS, a 60/b-
IIHCTBO — MIsi oborpeBa TeIUIMI| C Ya-
CTUYHBIM 000TPeBOM VHAMBYYaTbHBIX II0-
MeleHmit. JIpyroe oCHOBHOe IpUMeHeHue —
B 70 CIta-IIeHTpax ¥ KyIaAbHAX U 25 OTKPbI-
TBIX GaccelfHax, OOMBIINHCTBO 13 KOTOPBIX
PaboTaloT C MIOH II0 OKTAOPb.

Pacripepienienyie MOIIHOCTY 10 TVIIAM IIps-
MOro npyuMeHeHnA i Iperym ciemyromee:
1,65 MBt u 17,83 TIDx/rop mid MHAVBULY-
JIBHOTO OTOIUIEHNS TToMelennit; 175 MBT
n 1380 T]Ix/rop, — [ TPYHTOBBIX TeIJIO-
BBIX HacocoB; 38 MBt u 407 TI>x/rox — misa
orortenus termiy; 0,24 MBt n 4,75 TIx/
rOf — Ui CYUIKM CeIbXO3IPONYKTOB;
43 MBt n 260 T]Dx/ron — mnd KynaneH
u 6accerinos; 1,56 MBt n 17,94 TIx/rom —
I Apyrux ueneir. B obmiert croxHOCTH
259,45 MBt 1 2087,52 TIx/rox [10].

9.9. Benepusa
Ilo cocrosinmio Ha 2019 rop reoTepManbHOE
LIEHTPIN30BaHHOE OTOIUIEHME HOCTYITHO
B 23 ropopax, Ipu4éM B HEKOTOPBIX IreoTep-
MaJibHas 9HepIusA BHOCUT CBOJI BK/IAJ| B CY-
I[ECTBYIOLIYI0 WMHQPPACTPYKTYPy LieHTpa-
JIM30BAHHOTO TEIUIOCHAOKEHMsI (B OCTa/Ib-
HOM pabOTAIOlIYI0 Ha rase), IAe JO/A reo-
TepMarbHOI 3Hepruy cocrassgeT 30-100 %.
BonpLMHCTBO cuCTEM — «KacKaHbIE CU-
CTEMbI BOJAHOIO OTOIUIEHNS», THie Ta30BO€
oToIUIeHNe O0IeCTBEHHbIX 3aHMii (paTy,
61OMMOTEK, KO, OOMBHUIL I T.JI.) 3aMeHs-
eTCsI Te0TepMa/IbHBIM. Takue CUCTeMBI B Ha-
CTosIee BpeMs He IOAKIIOYEHbI K CYIIe-
CTBYIOIMM CHCTEMaM IIeHTPaM30BAHHOTO
TeI/IOCHAOXKeHM s, KOTOpble 00eCcrednBaloT
TEI/IOM TOJIbKO OT/IENIbHYIO 4acTb HACeNéH-
HOTO IIYHKTAa 4Yepe3 LeHTP TeIIoCHabxe-
HuA. [laHHbBIe MECTHbBIE CHCTEMBl BBOIATCS
B 9KCIUTyaTallMI0 Ha OCHOBAaHWM JIMLEH3UI
Ha BOJJOCHAO)KEHIe M 4acTO YIPAB/IAITCI
MeCTHBIMJ MYHULIMIIA/IMTETaMI VIV MyHU-
LUITbHBIMU TOCTABIIMKAMM YCIYT. ITO
KOHTPACTUPYeT C CUCTeMaMM LeHTPanus3o-
BaHHOIO TEIUIOCHAOXKeH s, TTe TerIo obec-
IIEYMBAETCA TOPTOBOM KOMIIAHMEN Ha KOH-
TPaKTHOIl OCHOBe, perynupyemoli Benrep-
CKVMM OPTaHOM perynypOBaHNs SHEPTeTUKI
" KOMMYHa/bHbIX yoryr (MEKH).

K COAEPHAHUIO



CaMmblil KPYTIHBIN Te0TepMabHbIil ITPOEKT
[[EHTPA/IM30BAHHOTO TEIUIOCHAOKEHMsT Ha-
xopurcst B ropope Munukornbsie (Miskolc)
Ha ceBepe Benrpuu. ITpoexT ObIT caH B 9Kc-
mwryaranuio B 2013 rogy. 9TOT y4acTOK MMe-
eT IBe SKCIUTyaTallOHHBbIE M TP CKBaXKN-
HbI 00PATHOIT 3aKa4KI, VICIIOJIb3YIOLIIE Tep-
MaJIbHYIO BOJY 13 KapCTOBO-TPEIIMHOBATBIX
KapOOHATOB TPUACOBOro (yHIAMEHTA C IITy-
6unbl 1,5-2,3 KM, 001Ielt yCTaHOBIEHHOI
MOILIHOCTBI0 55 MBT. dTa cucrema obecre-
YlBaeT LIEHTPa/IbHOE OTOIUIEHNUE U TopsIuee
BOJIOCHAO)KEHe KPYITHBIX KM/IBIX KOMIIIEK-
coB B parione ABac (Avas) MuIukornblia.
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Ilocne 3aBepmienma mpoekra B Mum-
KOJIbIIe CTIEHYIOIVII TI0 BeM4MHE IIPOEKT
HPSIMOTO VCIIOIb30BAHMsI OBUI OCYILECTBIIEH
Heyazieko ot ropogia [Ibepa (Gydr) B ceBepo-
3amajHojt yacTy Benrpuy, e cucteMa 6bira
BBeJleHa B 9KcIUTyaranuio B 2015 rogy. 91a
YCTaHOBKa 06ecIedrBaeT TeIIOM KPYIIHOTO
HpOMBbILIIeHHOTO noTpeburerns Audi Motor
Hungary, pacHonoxeHHOTo B IIPUTOpO]iE,
a TaKXKe CUCTeMY LieHTPaIM30BAHHOIO Tell-
nocHabxenust ropoga. Ero reriosas mou-
HOCTb cocTabngeT 52 MBT. Vimerorca Tpu
9KCITyaTallMOHHbIe CKBAXMHBI C TeMIlepa-
Typoit orToka 101-102°C nHa ycrbax. B fo-
IOJIHEHMe K KaCKaJHbIM CMCTeMaM LieHTpa-
JIM30BaHHOTO U TEPMAJIbHOTO TOPOJCKOTO
TEIUIOCHAOXKeHMsI ObI/I0 HAayaTO 3HAUNTeENb-
HOe KOJMYeCTBO IIPOEKTOB MH/VIBUYaslb-
HOro oborpeBa IOMeLIEHNUIT, B OCHOBHOM
CBA3aHHBIX CO CITa-CaJIOHAMIL.

Cernbckoe X03AMCTBO ABIACTCA BAXHON
OTpPAC/IbIO, T/ie UCIOIb3YeTCsl TeoTepMallb-
Has 9Heprus. Temwmmubl 3aHMMAIOT Ooree
80 ra, a IoJ IUTaCTUKOBBIE HABECHI U IIOMO-
IpeB IOYBBI TEPMATbHON BOJOI OTBEIEHO
6omee 250 ra. Temmneparypa BOAbI /A CIIa-
Ca/IoHOB 00bIYHO Kostebrercs ot 30 go 50°C.
Camble ropAYye UCTOYHMKM PACIIONOKEHDI
B IOKHOJM 4yacTu BeHrpmyu Ha pyMBIHCKOI
rpanute (89°C). He MeHee M3BecTHBIE KY-
POPTHI €CTb 1 BO MHOTUX JPYTVX MeCTaxX.

K COOEPXAHUI0
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l'eoTepManbHbiii cna-Kypopt Széchenyi Medicinal Bath B Bynanewrte, BeHrpus

TepmanbHass Boja [yisi «OOIIECTBEHHOTO
BOJIOCHAO)KEHUSA» B OCHOBHOM CYMTAETCS
nnTheBON BOnoN. «IIuTheBas TepmanbHas
BOJla» — XapaKTepHOe NOoHATHE B BeHrpum,
rme 90% muThbeBOM BOXbI 0OecredrBaeTcsa
13 TOA3EMHBIX MCTOYHUKOB. TaM, Trie IIo-
BEPXHOCTHBIE ~ BOJOHOCHBIE  TOPU3OHTHI

3arpsi3HEHBl (HaIpyMep, B IOXKHOM YacTu
CTpaHBI, Ijie 0OHAPY>KEHO BBICOKOE TIPUPOJI-
HOE COffepKaHIe MBIIIbsIKA), TPEAIOYTEHNE
OTHAETCA TENIBIM TEPMANbHBIM BOJAM M3
6oriee TIy6OKMX BONOHOCHBIX T'OPM30OHTOB
C HM3KOJ MuHepanusaumeil. B ciydae «me-
DIYOOKMX» T€0TePMa/IbHBIX CHCTEM MX MOLL]-

HOCTb IIPOJIO/DKAET yBeInuuBarbcA. [l oT-
IeNbHBIX YCTaHOBOK OHa Koyebyercs ot 10
7o 14 kBT mpy1 »XMINIITHOM UCIIONTb30BAHMNIA
B 2018 roxy 6buta paspaboraHa u BBefeHA
B 9KCIUTyaTal[MI0 TEIJIOHACOCHAs CHUCTeMa
C MOIIJHOCTBIO oborpeBa 1650 kBt u oxia-
xxperust 720 kBt Ha 6ase NATO B ropope
ITane (Papa). CornmacHo olieHKe BEHIepCKUX
CIeLVaNNCTOB, TIOTEHI[Ma/I TPYHTOBBIX Tell-
noBbix HacocoB (GSHP) B Benrpumn cocras-
naet 23 I1]Ix/roxn. Pacuérsr Benrepckoit ac-
coupanyy TernoBbix HacocoB (HHPA) ot
2012 ropa nporHosuposamu 3,6 I1[x/rox
K 2020 ropy, 4TO IIOKa He JOCTUTHYTO.

B crpane HacumrsiBaetcs 6onee 24 06b-
€KTOB, MCIIONb3YIOIUMX Te0TepMa/IbHYIO
9HEPIUIO, He CYNTAsl HEYITEHHBIX OOBEKTOB.
B tom umcne 22 mna 6anpHeonmoruy, 16 —
UL LIeHTPa/JIN30BaHHOIO OTOIUIEHNA, 13 —
I/IS1 OTOIVIEHNA VHAVIBUIYa/IbHBIX IIOMeIIle-
HWIA, IEBATh — /IS CETbCKOXO035/ICTBEHHOI
CYIIKHY, BOCeMb — JyIi oOOrpeBa TeIUINIL,
YeTblpe — JJIA IPOMBIIITIEHHOTO MCIIO/Ib-
30BaHMS ¥ OfMH JUIsi PHIOOBOACTBA. Beero
umeeTcss 6500 TPYHTOBBIX TEIUIOBBIX HACO-
COB MOIIJHOCTBIO B cpefiHeM 10 kBT.

Hroro crnexyromiye 11¢psl 0 KaTeropu-
sim rioTpebnenust: 77,2 MBr u 299 TIIx/rog,
Il MHVBYJYaIbHOTO OTOIUIEHMA IIOMe-
mennit; 223,4 MBt u 2288 TIIx/rom — Ha
YCIYTM LIeHTPaIM30BaHHOTO OTOIJIEHN;

3HEPFOCBEPEXKEHME UBU3 , ,

358,1 MBt u 2891 T]l)x/rog — mnas oToII-
nenns temwmi 25 MBt n 297 TIx/rom —
I CYWIKM CelTbXO3NpOAyKTOB; 19 MBrT
n 220,62 TIX/rop, — A/ IpOMBIIITIEHHbIX
IpolieccoB Harpesa; 249 MBt u 3684 TIIx/
rof, — MIs KymnajieH u 6acceitnos n 72 MBt
n 1022 TIDx/ros — #as reorepMajbHBIX
TEIIOBbIX HacocoB. CyMMapHO JjI CTPaHbI
nony4aercs 1023,7 MBt u 10 701,62 T]x/
rox ipu CF = 0,34 [11].

9.10. Jlamaus

ITa cTpaHa He IpeACTaBIUIa HI OFHOTO 00-
HOBJIEHHOrO JOKyMeHTa. [loatomy OymyT
ucnonb3oBaHbl maHHele WGC 2010. Cre-
nymomnpe 1phl OBUIY 3aperUCTPUPOBAHBI
B 2005 ropgy: 0,38 MBt u 8,9 TIlx/rox st
VHIVBULYaTbHOTO OTOIUIEHMA —IIOMellle-
Huit; 0,17 MBt 1 4,75 TII>x/rop, — Ha ycnyrn
LIeHTpa/n30BaHHOro oromnenus; 0,23 MBr
u 6,44 TIDx/ror — pnA pblOOBOACTBA;
0,53 MBt n 9,5 TI/rom — mist 6anbHEO-
noruu u 0,32 MBt n 2,22 TIx/ron, — mnsa
reOTepMa/bHbIX TEIUIOBBIX HACOCOB (He-
carb egyHNL). CyMMapHO 3TO COCTaBILET
1,63 MBr n 31,81 Tx/rox [9].

9.11. Jlumea
Kraitniefickast reoTepmasbHas JIeMOHCTpa-
umonHas craniya (KGDP) Havana ucrosnb-
30BaTh reoTepMajbHbIe PeCcypchbl [yIA IieH-
TPAM30BAaHHOTO TeIUIOCHabxeH1s B 2000
rofry. A6GCOpOIIOHHBIE TEIIOBblE HACOCHI
UCIIONB30BAIM PACTBOp OpoMmpa IUTUSA
(LiBr). HuskoremIiepaTypHOe reoTepMasib-
HOE TeIUIO U3BJIEKa/IOCh 113 BOJ, €BOHCKOTO
BOJIOHOCHOTO TOPM30HTA. MOIHOCTD CTaH-
11y ObITA TIOATBEPIK/IeHa TOCYiAPCTBEHHOI
KoMuccueit Ha ypoBHe 35 MBT, 13 KOTOpbIX
reoTepMasibHas 4acTh cocTapnsAna 13,6 MBT.
Menemxeppl KGDP nbITamich pemmrb Kak
Hpo6/1eMbl 3aKa4KM, TAK U CIIAAUTD IIOCTIE] -
CTBUSI BOSHVMKHOBEHUSI HEOIArOIPUsATHBIX
PBIHOYHBIX YCIOBMIL. B pesynbTate cTaHImMA
paboTana TOMBKO B OTONMTENBHBIN CE30H
¢ 2013 mo 2017 roppr. B 2017 rogy Knaiinen-
CKasi Te0TepMaIbHast CTAHINSL ObITa 3aKPbI-
ta. OcTaércss HafesATbCs, YTO HPOO/IEMBI,
C KOTOPBIMY CT/IKMBA/IACh CTAHLNS, OyayT
pelleHbl TaKMM 06pa3oM, YTOObI OHa MOTJIa
CITyXXNUTb MCCIIEHOBATENbCKIUM 1 00pasoBa-
TE/IbHBIM LIe/ISIM, HEOOXOVIMBIM IS [ia/Ib-
HeJIIero pasBUTHA re0TepMaIbHON SHepre-
tuku B JIutBe. [earenbHocts KGDP ¢ 2001
10 2017 roppl obecrednia yMeHbIIEHe BbI-
6pocos CO; B arMocepy Ha 88 ThIC. TOHH.
KonynyecTBo ManoMacuITabHBIX HaseM-
HBIX TEIUIOHACOCHBIX cucTeM B JIuTBe pa-
CTET. B HacTosIlee BpeMs CyIIeCTBYeT IIO-
gty 7700 yCTaHOBOK Gr1aromapsi psfy 9act-
HbIX npepnpusiTyit. O61as ycTaHOB/IeHHAs
MOIITHOCTD OlleHMBaeTcsa B 125,5 MBT, mpo-
M3BOIUTENbHOCTb — B 1044 TIx/rox [12].
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9.12. MaredoHusa

B cTpaHe [ielICTBYIOT CeMb re0TepMaIbHbIX
[IPOEKTOB U LIECTD CIA-LIEHTPOB C IPSIMBIM
JVICIIOZIb30BaHVeM TEPMaJIbHBIX BOJ, IPUYEM
BCe OHY 0BT 3aBepliIeHbI JO KoHITa 1980-x
rozoB. HplHelHee COCTOsIHIME ITPOEKTOB BbI-
DIIIUT CIeAyoIuM obpasoM. leotepmars-
HBIiT IPOeKT B AepeBHe Vcrnbanpst (Istiban-
ja) B6musy ropopa Bunnna (Vinica) obecre-
YUBAET OTOIIEHNE TEIUIMIHOTO KOMIIIEKCA
[UIOIIA/IbIO 6 Ta B COYETAaHUM C KOT/IIOM Ha
MasyTe JyIst MMKOBBIX HAarpy3ok. Jlo Kkpusuca
9TO OB OMH M3 CaMbIX HEOITMMAJIbHBIX
IIPOEKTOB, HO Nocse npuBarusanuyu B 2000
TOZly OH OBUI PEKOHCTPYVPOBAH M ONTUMIU-
3MPOBAH 32 CYET aBCTPUIICKMX M TOJUIAH[-
CKMX TPAHTOB I Tellepb MOKPBIBAET MOTPeD-
HOCTH B TeIUIe /ISl HYXK/| 9KCIIOPTHOTO TIPO-
U3BOACTBA PO3. leoTepMa/bHBI IIPOEKT
B ob6mmue Kouanu (Kocani) B HacTosIee
BpeMs ABJIAETCA KpyIHeimmM B Makego-
. OH 6bUT paspaboran mist oborpesa
TEIUINIHOIO KOMIDIEKCa IUIoIaabi 18 ra
U MOKPBIBAET IOTPEOHOCTH B OTOIUIEHNN
OOIIIeCTBEHHBIX 3[aHNIT B LIEHTpe TOPOfa.
3a mocnenHue 12 j1eT MO0 3KOHOMUYECKUM
[pUYMHAM B KadecTBe IOTpebuTesneil Tem-
7a OBUIM TIOTEPSIHBI OYMaKHasi IIPOMBIII-
JIEHHOCTD, NPOM3BOJCTBO aBTOMOOV/IBHBIX
3aIvyacTell ¥ YCTAaHOBKY /IS CYIIKM pIUCa.
bankpotcrBo 3aBoga ZIK Strumica u mep-
JICHHBIT IIPOLIECC €r0 NPUBATU3ALUN TIPU-
Be/lU K KpaXy OpPraHM3alMOHHON CTPYKTY-
PbI U HEHA/JIeKAIeMYy MCIOIb30BAHUIO CH-
CTeMBI Te0TePMaJIbHBIX TIPOEKTOB «BaHCKO»
(Bansko) o0xo0/m0 OFHOMMEHHON [iepeBHU
B CeBepHolt Makeponnu. VI3-3a Bo3pociero
qycIa IoTpebuTerneit M HeCHOCOOHOCTI T0-
KpPBITh TpeOOBaHNUe MMKOBOI HATPY3KH IO-
TpebOBaIOCh BBEIeHNE LIeHTPAII30BAHHOI
CUCTEMBI YIIpaBIeHUA ¥ HOBBIX 9KCIITyaTa-
L[IOHHBIX CKBA)XUH, @ TAKKe OCYIeCTBUTD
3HAYNUTE/IBHYI0 TEXHNYECKYI0 PEKOHCTPYK-
L[VIO VI ONITUMMSAIINIO.

fhaas

B otene «Llapb Camyun» (ropop Ctpymuua, MakeoHua) ucnonb3yeTca reoTepManbHoe oTonneHue

Ipyrue BUAbI MCIONb30BaHMA — OTOILIE-
HIe TOCTUHNYHOTO KoMmiutekca «Llapb Camy-
nn» (Car Samoil), pexpealioHHOro IieHTpa
Spiro Zakov (mom otapixa, peabmmurany-
OHHbBIE LIEHTPBI [/IsA fleTelt), JOMOB OTAbIXA
Jugotutun m Strumica, a Takxe 3KcHepu-
MEHTa/IbHbIX M YaCTHBIX IVIACTMKOBBIX IIap-
HIKOB. B HacToAImMiI MOMEHT B OCHOBHOM
OesfieliCTBYIOLIAs reoTepMajIbHasA CUCTeMa
«Cmoksuna» (Smokvica) oxono ropopga Ies-
renust (Gevgelija), KoTopas Korma-to 6bi1a
camoit 6o7bInoil B MakefOHUY, TTOKpPBIBa-
eT TOTpeGHOCTM B OTOIIEHNN 22,5 Ta Tel-
muy ¥ okomo 10 ra IyIacTUKOBBIX IApHU-
KOB. B HacTosA1ee BpeMs 9KCIUTyaTUpYyIOTCA
TONBKO TPM CKBKMHBI U3 CeMMU C OOIIMM
pacxopiom 90 71/c u Temmeparypoii ot 63,9 1o
68,5°C mst oborpesa 10 ra Teruiui, 13 KOTO-
PbIX 6 Ta — TEIUINIIbI U 4 Ta — IUIACTUKOBbIE
napHyKu. [Ipy oyeHb HM3KMX TeMIIepaTypax
HApy>KHOTO BO3[yXa JMCIIONb3YeTCA pe3epB-
HBI KOTEN HA Ma3yTe.

B cma-nentpe Negorci Spa 3aBeplieHa
PEKOHCTPYKLMS OTOINMTENbHBIX YCTAaHO-
BOK, I Tellepb BCe TOCTMHUYHbIE 1 Jeded-
Hble IIOMEIeHVS OTAIUIMBAIOTCSA TIeoTep-
ManbHON 3Heprueit. CUCTeMbI TPYHTOBBIX

Feorepmanbuoe oTonjieHue no4ebl B TeNJINYHOM KOMIJIEKCe B AepeBHe WUcTebaHba, MakegoHun

66

8/2021

TertoBbix HacocoB (GSHP) mporunm cBoit
HaYaJIbHBII IIePMON ¥ B HACTOSAIee BPeMs
CTAHOBATCA BCE O0JIee MONY/ISIPHBIMY, XOTS
HUKAKUX DPEeTyMPYIOUMX JIN KOHTPOJIN-
PYIOLIMX MEXaHM3MOB He CyIecTByeT. [laH-
HbIE TI0 HUM HEITO/IHbIE, HO, OCHOBBIBAsICh
Ha psifie UICTOYHNUKOB, OHY OOBIYHO VCIIONb-
3YIOTCS B KIJIOM CEKTOpe (B OCHOBHOM JUIA
MHMBU/Ya/IbHBIX JOMOB) C IpyMepHO 1000
YCTaHOBJIEHHBIMI G/TOKaMII TUITIHOI MOLL-
HocTH; 2,5 KBT.

VIToroBble «reoTepMasbHbIe» IAHHDIE 11O
Makenonun: 0,84 MBt u 6,6 TIIx/ron mo-
Tpeb/IsIeTCst ISl MHAVBU/YATIbHOTO OTOILIe-
HUSA TToMelennit; 42,55 MBt u 518,37 TIx/
rofl UAET Ha YCIyIM LeHTPaTM30BaHHOTO
OTOIUIEHNsA, B OCHOBHOM B ropoyiax baHcko
u Kovanwu; 2,79 MBrt u 61,14 T]>x/ron — mns
oborpea Temnui, B ocHOBHOM B Vcreba-
Hbe; u 1,25 MBt u 37,5 TII>x/rog — s reo-
TepMajIbHBIX TEIUIOBBIX HAacOCOB. B memom
mo crpane 47,43 MBt n 623,61 TIx/rox
cCF=0,42[13].

9.13. Monewa

IlpuMeHeHNe TreoTepMAbHOI  3HEPIUN
B Ilompure BkmovaeT B cebst o6orpes mo-
MellleHui1, 6a/lbHeOTepaNunio, peKpealuio,
IpyTue pasoBble BUABI IPUMEHEHNs,  TaK-
JKe «HETTTyOOKyI0» Te0TepMa/IbHYI0 9HEPIUI0
(koMIIpeccopHBIe TernoBbIe Hacochl). B 2018
TOZly B CTpaHe ObIIM BBEJEHBI B 9KCILTyaTa-
IO IeCTh Fe0TepMaTbHbIX OTOMUTETbHBIX
ycraHoBOK. B pernone Ilogranse (Podhale)
reoTepMasabHasg CHUCTeMa LIeHTPAIM30BaH-
HOTO TeIUIOCHaOXKeHMs JeiicTByeT ¢ 1993
rozia (B 6oree mpokom Macuitabe — ¢ 2001
ropia). C 2017 roja cyMMapHbIiT MaKCMa/Ib-
HBIII PAaCXOf] apTE3MaHCKO BOJBI C TEMIIE-
parypoit B npegenax 82-86 °C, nobbpiBaeMoit
13 TPEX CKBaXMH, COCTAaBIMII OKoso 297 n1/c.
B 2018 ropy ycTaHOB/IeHHas TeoTepMabHas
MOIIHOCTH OblTa paBHa 38,8 MBT, a 06bém
pean3anuy reoTepMaabHOIO TeIlIa COCTa-
Bun 451 TIDk, To ectb 89,3% ot o061ero
00BéMa PON3BOLCTBA.

K COAEPHAHUIO



K 2018 rogy k crcreme 6bUIO HOAKTIOYEHO
okono 1600 monb3oBaresnell, B OCHOBHOM
B 3akomane (Zakopane) — IIaBHOM ropo-
Jie 9TOTO PErMoHa 1 OCHOBHOM DBIHKE TeIl/Ia
(cucrema ynosneTBOpsna okoso 35 % crpoca
Ha Te110). [eoTepMaribHas CrcTeMa LeHTpa-
JIM30BAHHOTO TerocHabKeHs B [logranne
ABJIAETCA OJHON M3 KPYIHENINX B KOHTHU-
HeHTa/pHOI EBpome. PajioHHas Teriosas
craHiys ropoga Mionys (Mszczondéw) pa-
6oraer ¢ 2000 roga. Kax 1 B mpeppiayye
TOZIbI, MaKCYMAJIbHBII PacXof] TeoTepMaib-
HOJ1 BOfIbI TeMIiepaTypoii 42,5 °C cocTaBiAn
okor1o 16,6 11/c. B 2018 rozy o61mias ycTaHOB-
JIeHHas1 MOIHOCTb Oblma paBHa 8,3 MBrT
(rasoBbie koT/bI 4,6 MBT, a6cOpOIOHHBII
TenIoBol Hacoc 2,7 MBT, KoMIpeccopHbIii
temoBoit Hacoc 1 MBr). B 2018 roxy 06béM
MIPOJX Ie0TePMATbHOTO TeIUIa COCTABIII
15,5 TIIx (okomo 38% ot obmero o6bpéma
npopax pasHoro 43,2 TIx). ITocme Toro
KaK BOJ]a OCTBIBAET, €€ MICIIONb3YIOT LA IIN-
Ths1. YacTb BOABI TOCTYIIaeT Ha 6a3y OTAbIXA
«Tepmbl MiionyB» (Termy Mszczonéw).

B ropoze IMognem6uie (Poddebice) reo-
TepMasIbHasA CTaHIVSA IeHTPATN30BAHHOTO
TeIIoCHabKeHnsT MOIHOCTBI0 10 MBT pa-
6otaet ¢ 2013 ropia, MCTIONB3YA BOAY C TeM-
neparypoii 68 °C (cpemgnuit pacxop 32,2 1/c).
VcraHoBKa cHaGkaeT OOIIeCTBEHHbIE 3[1a-
HIsL, IIKOJTY, OOMbHMILY (HampaB/sieT BORY
B e€ peaOWINTAlMOHHYIO YacTb), a TaKXKe
MHOTOKBapTUpHbIe fioMa. B 2018 rogy mpo-
IaXKa TeoTepMalbHOTO TeIla COCTaBU/IA
50 TIx (96,5% ot obuero o6béma mpo-
u3BoficTBa). HexoTopast 4acTb TEIUIBIX BOJ
cHab>kaeT I/IaBaTe/bHble GacCelTHbL.

PaitoHHas TemIOBas CTAaHLIMA TOpOfia
Ispxure (Pyrzyce) paboraer ¢ 1996 ropa.
B cesone 2017/2018 B cucTeMy OTOIIEHNS
6bITa BK/TIOUEHa HOBas HOOBIBAIOLIAs CKBa-
JKIHa (MaKCUMAaJIbHBIN PACXOf] BOABI OKOIO
55 1n/c, Temmeparypoit 65°C), a BCe 4eThl-
pe crapble CKBOXMHBI (fiBe [OOBIBAIOLIVIE
U JIBe HaTHeTaTe/lbHblE) Hauamu paboTarb
KaK HarHeTare/lbHble. MaKcuMaibHas ycTa-
HOBJICHHASI MOLITHOCTD CTAQHI[UM COCTaBILAET
22 MBT, B ToM uncne 6 MBT reotepmanbHas.
OHa obecreunBaeT TEIIOM 1 OBITOBOII TEII-
ot Bozot 6omee 90% mnorpebureneit ITbI-
xutje (HaceneHue 13 ThIC. 4elOBEK) U YHO-
BrIeTBOPsieT 0Kojo 60 % ob1mero crpoca Ha
terno. B 2018 romy mpopaxu reorepmainb-
Horo Teria coctaBuau 57 TIIx.

TeoTepmanbHas TeIIoBasg CTAaHLUUA TO-
pona Craprappa (Stargard) paboraer ¢ 2012
rofia (mocne peMoHTa). B ee ocHOBe nmexur
IyIUIeT 13 [OOBIBAIOIIell 1 HarHeTaTeNlb-
HOIl ckBakMHbL. B 2018 romy makcumaib-
Hasi BBIPabOTKa BOABI Oblma oxomo 50 7/c
npu Temneparype 87°C. ITeorepmanbHas
MOIIHOCTb cocTaBuna 12,6 MBT, a mpopa-
a Temwna — 230 Tk (momHOCThIO ITpofa-

K COOEPXAHUI0

Ha MYHUIUIIAJIbHOM PailOHHOI TEN/IO3/IEK-
tpocranium). B 2018 rogy reorepmasnbHas
SHEpIs YAOB/IeTBOPs/IA OKOMIO 27 % 061wert
norpebHocT B Teme Craprappa (Hacene-
HIe 75 ThIC. YENTOBEK).

Paitonnaa TemnyioBas CTaHIMA B TOpofe
Yuerse (Uniejow) paboraer ¢ 2001 ropa,
a A ca”Haropuss — c 2012 roma. Maxkcn-
MaJIbHbII Je6UT OTHOM SKCIITyaTal[MIOHHO
CKBQ)XIMHBI COCTaB/sgeT 33,4 71/c BOIbI C TEM-
neparypoit 68°C. O6mrast ycTaHOBIEHHAs!

3HEPFOCBEPEXKEHME UBU3 , ,

HUII M CIIa-LIeHTPOB, @ TAKOKe /I Harpesa
BOJIBI [/Ist GACCEITHOB U CIa-IIPOLIEAYp B He-
CKOJIDKUX Hace/IEHHBIX ITyHKTaX. Taroke He-
CKOJIBKO 6a3 OT/[bIXa UMEIOT MHAVBYIYaslb-
HOE re0TepMasIbHOe OTOIUIEHNE.

B 2015-2019 rogax reoTepmMaIbHbIE BOABI
VICTIONb30BA/IUCD IS PA3/MYHbIX IPOLIETYP
B 12 3ppaBHunax (Ha ABe 6oO/blle, YeM CO-
o6manock B 2010-2014 rogax). B otnenpabIx
CIIy4asAx yTBep>KAEHHbIE 3aI1achl BOIBI Bapb-
nposanu ot 0,5 10 56 711/c, a TeMIieparypa Ha

Ha «akBadepMe» Loso$ Jurajski aTnaHTU4ecKmit nococh pasBogAT B TENION YKCTOI TepMaribHOM Boge

MOILIHOCTh paBHa 7,7 MBT (3,2 MBT reo-
TepMasbHON, 1,8 MBT oT KOT7OB Ha 610-
Mmacce u 2,4 MBT pe3epBHBIX OT Ma3yTHBIX
IVKOBBIX KOT/IOB). B 2018 roxy oxomno 80 %
BCeX 3[JaHUII B 9TOM TOpOfie CHAOXKasNCh
reoTepMasnbHOl sHeprueil. YacTb Tepmasb-
HOJI BOZBI WCIONb30BANACh CIIA-IIEHTPOM
U PEKpealVIOHHBIM LIEHTPOM (MaKcHMMyM
27,8 n/c Bopsl npu 42°C; oxono 1,5 MBT).
Yactp oTpaboTanHoit Bogsl (8,3 n1/c, 28°C)
UCIIONb3YeTCs A Hoforpesa GyTOONIbHOTO
norns (okosno 0,3 MBT, 5,5 TIIK) u nemexoy-
HBIX JJOPOXKeK.

IToBOAA MTOTM TeOTEPMATBLHOTO IIEeH-
TPAM30BAHHOTO TeIIOCHA6XeH s B [1omb-
me B 2018 rofmy, oTMeTUM CrefyIolee: 06-
jasi yCTAaHOB/IEHHAs TeoTepMajibHasA MOLI-
HOCTD IIECTU CUCTeM cocTaBuia 74,3 MBrT,
a TIPOfAXM TeOoTepMajbHOrO Tella —
813,1 T/I>x. B gacTHOCTH, HOMA reoTepMab-
HOTO IIeHTPA/IVI30BAHHOTO TEIIOCHAOKEHISI
B obieM 00béMe NPONM3BOACTBA/peann3sa-
LMY TeIlIa HaXOAWIACh B IIpefenax oT 38 mo
100%. B HEKOTOPBIX CITy4yasx LeHBI Ha Ieo-
TepMa/IbHOE TeIJI0 KOHKYPMPOBA/IM C LieHa-
M Ha TeIUIO, TIOTy4aeMoe U3 MCKOIAeMbIX
BUJIOB TOIUIMBA, TaKMX KaK ras, a MHOTMA
maxe yronb. IIpy MHAVBMAYaTbHOM OTOII-
JIEHU) TIOMEIIEHMII reoTepMa/IbHble BOJbI
(28-80°C) mcronb3oBamuch s CHAOKeH U
MIKO/IbHBIX KOMIIIEKCOB, TOCTHIYHBIX 371a-

Bbixoge — ot 20 7o 90°C. VHorga sTa Tem-
neparypa 6puta Hivke 20°C (13-3a peasb-
HOTO Pacxofa, KOTOPBII OKa3bIBAJICS HIDKe
YTBEPXKIAEHHOTO MaKCHMMaJIbHOro). Taxme
BOJIBI OJOTPEBAINCH J/IA CIA-TIPOLIEAYP.

B konue 2018 ropa meiictBoBano 14 tep-
MaIbHBIX 6a3 oTabIxa. B 910 Yncmo Bomwm
TPY HOBBIX LJEHTPA, OTKPBITHIX B OTYETHBIE
rofipl: IBa KpymHbIX B Iloprambe (1recToit
U CefbMOII LIEHTPBI) M OffYIH B IPYTOM paiio-
He. HecKo/IbKO IIEHTPOB MCIIO/TB30BA/IN T€0-
TEPMA/IbHYIO BOJY KaK JUIsl KyIlaleH n Gac-
CeIHOB, TaK U J/is OTOIIeHus. HekoTopble
LIEHTPBI IKCIUTYaTNPOBA/IN KOMIIPECCOPHBDII
TEIIOBOV HacoC MOITHOCTBIO 0,5-1,0 MBT
IS Oy 9eHusI GOJIBIIErO KO/MMIeCTBa Tell-
J1a U3 TeOTEPMAIBHOI BOJbI IIepeyy €€ M3BJIe-
YeH/eM Ha TOBEPXHOCTD (Bcero Ha 3-4 MBT
6onbute). ITo kpaitHeil Mepe B OFHOM W13
IIYHKTOB T€OTEPMA/IbHOE TEIUIO VCIIONIb30-
BAaJIOCh JIJISl TUIAB/IEHUS CHETa.

C 2015 ropa Ha 6anTUtCKOM HObepexbe
IMompum pabotaer depma Loso$ Jurajski
(Jurassic Salmon) mo pasBemeHMIO aT/IaH-
TUYECKOTO JIOCOCS B OYMIEHHON TepMailb-
Hoit Bofe. [l oToIUIeHus: 00beKTa TaKKe
UCIOTIb3YeTCsl FeoTepMajbHass Bopa. UTo
KacaeTcsi 6uoTexHonorni, To 8 2018 roxy Ha
Toppem6uukoin TILI 6bI10 HAa4aTO IKCIIe-
PUMeHTaNIbHOE BbIpAIMBaHMe BOLOPOCIIEN
C IpYMeHEHEM TEIIBIX TePMATbHbIX BOJ.
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IlomynpoMpliineHHass yCTaHOBKA  CYIIKM
mpesecurbl B Iloprampe (okomo 0,3 MBr
n 0,6 TII>x) ucnonb3oBanach I MOfOrpeBa
(yTOOTBHOTO IOJIA U TIEMEXONHbIX IOPOXKEK,
a TaKoKe /IS IUIAB/IEHNsI CHera (HarmpyuMep, Ha
AaBTOCTOSIHKE II0 KpaliHeil Mepe B OHOM 13
TepMaJIbHBIX LIEHTPOB OTAbIXa). B Heckonb-
KX HAceN€HHBbIX ITYHKTaX reoTepMasibHast
BOJa CITY>KWM/Ia MCTOYHMKOM JJI M3BJIede-
HUSI 100-OPOMHBIX KOCMETHYECKIX COTIet
n CO;. VHorga nponsBOAUTCSA PO3/IUB JIe-
4eOHOI WM CTOMOBOV MUHEPATbHOI BOMBI
B Oy TBIIKN, U1 TIOCTETIEHHO Pa3sBUBAETCSA CEK-
TOp MCIO/Ib30BaHMs TeOTepMaIbHON BOMDI,
CBA3AHHBIN C IIPOM3BOJCTBOM KOCMETHKIL
B 2015-2019 rogax npopomxkancs nporpecc
II0 YCTAaHOBKE I'PYHTOBBIX TEIIOBBIX HAcCO-
coB (GSHP). Ilogcunurano, 9T0 B TpeTbeM
kBapTase 2018 roga MX IpofaKy COCTaBU/IN
5660 emuuauL. Exxerogubiit npupoct B 2018
TOfy COCTaBM/I OKO/O 5% II0 CPaBHEHMIO
¢ 2017 rogom. IlogcunTaHo, YTO Ha KOHeI
2018 roga KOMI4IECTBO IPYHTOBDIX TEIIOBBIX
HACOCOB IOCTUIVIO OKOJIO 56 TBIC. €IVHMUII,
IIpY 9TOM MX OOIIas MOIJHOCTb COCTAaB/I-
eT He MeHee 650 MBT, a rofoBast BeIpaboTKa
Terta — 3100 TIIx. Jlons TemmoBbIX Haco-
COB BO BHOBD ITIOCTPOEHHbIX OIHOCEMEIHbIX
3[JAHMAX BO3POCTIA: KAKI0e CebMOe 3JaHNe
OTAIUIMBAETCS TEIJIOBBIMM HACOCAMIA.

PesromupyeM [aHHbIE IO MCIIONb30Ba-
HIIO TeoTepMasbHOM sHepruu B 2018 rony.
B o61weit cnosxxHOoCTH MMeeTcs 44 oKalun,
13 KOTOPbIX 27 IPUMEHAIT TepMajbHble
BOOBI WA GacceiiHOB, BOCEMb — I VH-
IOVBUYaJbHOTO OTOIUVIEHNA IIOMEIIeHMI,
1IeCTb — [/ IJeHTPalN30BaHHOTO OTOIIe-
HJIA, 110 OJJHOMY /i1 IPOMBIILIEHHBIX Iie7ieit
(cymka peBecuHBI), pIOOBOACTBA U IUIAB-
JIEHVA CHeTa, U YeTbIpe — I JPYTUX Iiereit
(moporpeB IeIIeXONHBIX TOPOXKEK U M3BJIe-
JyeHne itofo-6poMubIx coreit). Obiee pac-
YyE€THOE KOJIMYECTBO YCTAaHOBJIEHHBIX I€O-
TEpMA/IbHBIX ~TEIJIOHACOCHBIX ~arperaToB
cocraBsieT 6osiee 56 TBIC. ¢ MOIIHOCTHIO
10-200 xBrt, co cpeguum KIIJI okomo 4,2
u 3800 9KBMBaJIEHTHBIMM PabOYMMU 4aca-
M1 [IOJTHOJ Harpysku B rof1. Takum o6pasom,
6omee 10,77 MBt u 99,81 T]x/rox npenHa-
3HAYeHbl NI VHAMBUYATbHOTO OTOIIe-
HusA moMerriennis; 74,3 MBt u 813,1 TIIx/
ro — /IS eHTPa/IM30BaHHOTO OTOIUIEHIIS;
2,1 MBr u 17,8 TIx/rox — st peIOOBOJ-
crBa; 0,3 MBr n 0,6 TIDx/rog, — @i npo-
MBIIUIEHHOTO TIpuMeHeHus Tema; 0,5 MBT
u 2 TIx/rop mis IiaBneHus cHera; OGosee
17,03 MBt u 137,17 TII/rop, — py14 KynaseH
u 6acceitnoB; 6omee 650 MBt u 3100 TI>x/
TOJ] — J/Is1 TeOTepPMaJIbHBIX TEIIOBBIX HACO-
cos; u npubmsnTensHo 1 MBr u 5,5 TIDHx/
ToJ — LA IPYTUX LieTeit.

CyMMapHO IO CTpaHe 3TO COCTaBJIAeT
6onee 756 MBt 1 4175,98 TI>x/rop [14].
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bonbHuua g-pa Arpunnbl UoHecKy, PyMbihua

9.14. PymolHuA
TeorepmanpHbIll poekT «Arpunma VoHec-
Ky» — IPOEKT JICIO/Ib30BAHUA TepMajlb-
HbIX BOJ, (UHAHCHPYEMBIl MPOrpaMMOoi
RONDINE n mpepHasHaueHHBIN [y CU-
cteM otomieHns v IBC BonpHuipl ckopoii
MEIMIMHCKON TTOMOIIM JJOKTOPAa ATPUIIIIBI
Vonecky (Agrippa Ionescu) B kommyHe ba-
noreurru (Balotesti) x ceBepy ot Byxapecra.
Papom ¢ 6onpHULIEN ObITa TPO6YpeHa HoBas
reoTepManbHas ckBaknHa. ITocse 3aBepiie-
HUsE pabOT U MCIIBITAaHNI B CKBXIVHE OBUI
YCTAQHOBJIEH JIMHEIHDII MAaXTHBIN Hacoc. OH
MOXXeT IIPOU3BOANTD JI0 35 71/C TepMabHO
BOJBI C TEMIIEPATYPOI1 Ha YCTbe CKBaYKMHbBI
oxormo 85°C. TemmoBast cTaHUMSA PATOM CO
CKBOXMHOW TIOfla€T INEPBMYHOE TEIUIO Ha
HOJCTaHINIO, KOTOpass obecredynBaeT 3fia-
HIe GOJIBHUILIBI OTOI/IEHIEM U TOpsIYell BO-
morpoBogHOI Bomoit. ExxerogHas mo6brya
reoTepMajbHON BOALI COCTAB/IAET OKOJIO
270 Thic. M3 (B 3aBUCHMOCTH OT TeMIIEpaTy-
Pbl HAPY>KHOTO BO3/lyXa B XOTIOJHOE BpeMs
rofia), a FOf{OBasi re0TepMajIbHasl SHEPIIs —
okormo 6,5 I'Br. VicnonbsoBaHHas reorep-
MajbHas Bofia cOpachiBaeTcA B Om3mexa-
LIyI0 peKy, BIA/IAloIyI0 B HEOObIIIOE O3e-
PO, TIOCKOTIbKY OHA He BbI3bIBaeT HIMKAKOTO
TEIIOBOTO VIV XVMIYECKOTO 3aTrPA3HEHMA.
Cma-nientp Therme Bucharest Spa Ha ce-
TOOHANIHNI [I€Hb ABIAETCA KPYIHeen
YACTHOM MHBECTUIIMEN B TEOTEPMAIbHBIN
1poexT B PymbiHym. Kommanusa nomydma
HeoOXOfMIMble INIEH3UN Ha OypeHye 1 9KC-
IUTyaTalliio HOBOJI Te0TepMasIbHOI CKBaXKM-
HblL. JIMHEJHBIA IIAXTHBIA HACOC, YCTAHOB-
JIEHHBIVI B CKBa)XXIHE, MOJAET TeoTepMasib-
HyI0 Bofly 710 90°C Ha YyCTaHOBKY DsfIOM CO
cna-neHTpoM. ITocrie 06paboTKM [/ yaare-
HUA BCeX NOTEHIMATIbHO BPENHBIX KOMIIO-
HEHTOB TeoTepMasibHasA BOJA UCIIO/Nb3yeTCs
B OJIHOM KPBITOM I JI€BSTI OTKPBITBIX Oac-
celfHax /71 03[OPOBUTENbHBIX U PeKpealy-
OHHBIX KymaHuit. Boma B 6accerinax penup-
Ky/IupyeTcsi, GUIbTpyeTcsi M CTepUIN3yeT-
s, a reoTepMasibHas BOJa BOOABIsIETCS IS
noyijiep>kanys e€ TeMIlepaTypbl Ha YpOBHe
33°C. PockomrHass pacTUTeNbHOCTD U3 IBe-

TOB U NajJIbM B IIOMEICHNY MHAUBULYayIb-
HO IUTAETCSI CUCTEMOI C KOMITBIOTEPHBIM
yIpaBjeHueM. leoTepmasbHast SHEPIus Tak-
Ke VICIIOJIb3YeTCs I Harpesa obpaboTaH-
HOTO BO3/JyXa B IIOMEIIeHN, YTOObI 0becre-
4nTh KOM(OpTHYIO arMocdepy. 3aBeneHue
OTKPBITO KPYIJIBIIL TOf, I MOXET BMECTUTD
6ortee 16 ThIC. HOCETHUTENIEN OJHOBPEMEHHO.

Pacumpenne reoTepManbHON  CUCTe-
MBI [[eHTPAIM30BaHHOTO TEIIOCHAOKEHNS
«Opajisi» — MPOEKT, KOTOPBIIT OCYIIECTBIIs-
eTcst B ropozie Opaps (Oradea) B 3amajHOI
PymbiHumM 1 umeetr 6omee deM 40-7meTHMIt
OIIBIT MCIIO/Ib30BAHNISI T€0TEPMATbHOI SHEP-
run. [IprMepHO B KM/IOMETpPE OT IIPOU3BOJ-
CTBEHHOJI CKB)X/HBI B KaMITyce YHUBEPCH-
teta Opaps (Universitatea din Oradea) 6pi1a
npobypeHa HOBas PeMHXXEKIMOHHAs CKBa-
JKVHA, 2 HEJA/IEKO OT KaMITyca IIOCTPOeHa
MOJCTAHIIVA B CPEHEN CTIOPTUBHOI] ILIKOJIE.

l'eotepManbHoe 6ypenue B ropoge Opage

JIvHeVHBI IaXTHBI HACOC B T€OTE€PMaslb-
HOJ CKBa)KJHE YHMBEPCUTETCKOTO KaMITyca
ObIT 3aMEHEH U Terepb MONAET reoTepMaib-
HYIO0 BOJY C TemIleparypoii okono 85°C ne
TONIBKO Ha YHMBEPCUTETCKYIO TIO[ICTAHIINIO,
HO I Ha HOBYI0 B liKose. Hosas nogcrannys
obecriednBaeT IEHTPAIN30BAHHOE TeIIO-
cHaO)XEeHIe CPeJHeNl MIKO/IbI 1 HECKOTIbKIX
ApYrux O/M3/IeXaIMX 3[AHMIL, a OCTa/lb-
HOE€ MCIIONIb3YeTCA B YHUBEPCUTETCKON 107 -
cranuuu. I[onoBoit 00BEM reoTepManbHO
BOJIBI U3 JOOBIBAOIIIE} CKBKIHBI — OKOJIO
21 ToIC. M3 (OKO7IO 20 % MCTIONB3yeTCA YHU-
BEPCUTETCKON HOpAcTaHIelr). ExeromHoe
UCIIONb30BaHMe TeOTePMA/IbHON 3SHEPIUM
Ha HOBOJI IOJICTaHIIMM COCTaBJIAET OKOJIO
4,7 I'Br, 3ameHsist TeIIo, BbIpabaTbiBaeMoe
KOTEHEPAI[MIOHHOJ 37IeKTPOCTaHIMeNl Ha
npupopgHoM rase B Opagie. TemmoobmeH-
HMKI Ha HOACTAHI[UM YHUBEPCUTETA ObIIN
3aMeHeHbI 60jIee KPYIIHBIMIL, U Telephb TeM-
mepaTypa OTPaOOTaHHON TeoTepMaIbHOI
BOJIbI OITyCTHU/IACh HIpKe 40 °C, M03TOMY OHa
MOYKET MCII0/Ib30BaThCA IIOBTOPHO.

K COAEPHAHUIO



CaMoit BayKHOII CHCTEMOII reoTepMa/IbHbIX
terioBeix HacocoB (GHP) B Pymbiaum sis-
nsiercst uagpacrpykrypa ELI-NP Extreme
Light, koTopas mocrpoeHna B IpUrOpoOFHOM
paitone Byxapecta Morypene (Magurele).
ELI-NP — niepBbli1 HaHeBpOIIeiiCKIit Mcce-
JIOBaTE/IbCKUI IIEHTpP, TIOCTPOEHHBIN B Bo-
crounoli EBpone 1 opueHTMpPOBaHHbBI Ha
BbICOKOYPOBHEBbIE MCC/IEJOBAHNSA /Ia3€POB
CBEPXBbICOKOI1 MIHTEHCUBHOCTY. MOLTHOCTD
OTOIIJIEHNA W OXJIAXK/IEHVII HAXOAUTCSA B JIUa-
masoHe 5,4 MBr mmpu o061meit KOHAUIVOHN-
pyemoit momazyu 27 Teic. M2. IpyHTOBOI
TeII006MeHHMK cocTonT U3 1080 CKBaXKMH
ory6uHoOi 125 M, cyMMapHas JyIMHa CKBa-
>kuH 135 Thic. M. O611ast MHBECTULIMIOHHAS
CTOMMOCTb OKO7IO €356 M/IH OIIauMBaeTCA

B OCHOBHOM 3a CY€T BblJIefIeHHBIX 1711 Py-
MBIHUM CTPYKTYpHBIX (poHA0B EBpocorosa.

WHKeHepHble cucteMbl ueHTpa ELI-NP

K coxxazeHnio, 3a ociegHme TPY rofja B CeK-
TOpe «HerTybOKOil» Te0TepMaIbHOI SHepre-
TUKJ He IIPOM3OIIIIO CEPbE3HOTO Iporpecca.

B PymbiHMu 6bUIO 3aperncTpupOBAHO
40 reoTepMasIbHBIX IIPOEKTOB IIPSIMOTO VIC-
MO7Ib30BaHNs, 34 — KyINanbHbIX, 19 — mia
VHZIMBUJLya/IbHOTO OTOIJIEHV ITOMELIEeHMI,
14 — 14 TEIMYIHOTO XO3AMCTBA, 12 — I
LIEHTPa/IM30BaHHOT'O OTOIIEHNS, J1BA — I
IIPOMBIIIIEHHOTO MCIIONb30BaHNUA U OfVIH
it peibopasBeeHns. VI3 6ojbIIMHCTBA
ITYHKTOB COOOIIIA/IOCh O MHOTOBAPMAaHTHOM
VICTIOTTb30BAHUA.

TakuM 06pa3oM, MHAVBUYATbHOE OTOII-
JIeHue TIoOMellleHMiT cocTtaBmio 29,63 MBT
n 207,28 T]I>x/ron, LleHTpan30BaHHOE Tel-
nocHabxxenre — 78,31 MBt u 616,17 TIIx/
rojl, TEIVIMYHOEe OToIUleHue — 15,69 MBT
u 80,49 TIx/rox, pprboBoncTBo — 4,78 MBT
n 9,5 TII>x/Top, CyIIKa CebX03MpORYKTOB —
6,32 MBt un 12,7 TIlx/Top, TepMmyecKkue
IIPOMBIIIIEHHbIe TIponecchl — 3,75 MBT
u 6,84 TIx/ron, KynanbHu — 66,65 MBT
n 492,34 Tlx/ron u reoTepManbHbIe Tel-
noBble Hacochl — 40 MBt 1 480 T/Ix/rop.

B wuenom mo Pympmmmm: 245,13 MBt
u 1905,32 TIx/rop [15].

K COOEPXAHUI0

9.15. Cepbus

B Cepbun ropsidasi TepMabHasi BOja B Ha-
CTosiliee BpeMsi VICHO/MBb3yeTCst Goree 4deM
B 50 mecrax g 6anbHEONIOTMYEecKUX 1ie-
neft, crnopra M orjbixa. Vcnompaobanue
reoTepMajbHON 3HepIUM [jIsl OTOIUIEHN,
a TaKXXe B CeIbCKOM XO3SIICTBE VM IIPOMBIII-
JIEHHBIX TIPOIIeCCaX TAaKXKe CYIECTBYeT, HO
JIMIIb B HECKOJIbKUX MecTax. [eorepmanbHas
9HEPIust A/ OTOIVIEHNsT OOBIYHO IIPUMEH:I-
eTCsl B CHCTeMaX, CBA3AHHBIX C KypOpTaMu
u 6anbHeoNorNeli, B TO BpeMs KaK LieHTpa-
JIM30BaHHOE TEITIOCHA0KEHNe, OCHOBAaHHOE
Ha TeOoTepMasIbHOM 9HEepruy, BCTpedaeTcs
penxo. OHaKO pacTET MHTEPeC K MCIOIb30-
BaHMIO «HEDMYOOKMX» CUCTEM TeOTepMalib-
HBIX TEIJIOBBIX HACOCOB /I OTOIJIEHUA OT-
Ie/TbHbIX KOMMEPUYECKUX U JKWIBIX 3[JaHMIt.
O6miast TermoBasi MOIIHOCTh BCEX THUAPO-
reoTepMabHbIX CKBXXIH B CepOun cocTas-
nsteT okorno 200 MBT, a B [TanHOHCKOM bac-
certge (Pannonian basin) — 82,5 MBr. [lo
HaCTOAIETO BpPEMEHN 24 TMpOreoTepMab-
Hble CHCTeMBbI OBbLIM IIOCTPOeHb! B ITaHHOH-
CKOJl HM3MeHHOCTH. Bce oHM Haxopumuch
B 9KcIyararyu fo 1990 roma, BpemeHu
mMKa [o6brdyM, Korga ObUIO IPOM3BEAEHO
oko7o 1,6 MIH M3 TepManbHON BOAbI, KOTO-
pas UCIONb30BaIaCh A/IA OTOIIEHNs, 6ab-
HEeOTepalNM, CEeNbCKOTO X03AMCTBAa U IPO-
MBIIIJIEHHbIX IIpOIleccoB. B gpyrux reorep-
MaJIbHO aKTVMBHBIX NPOBUHIMVAX TepMajlb-
Hbl€ BOJIbI MCIIONb3YIOTCA B OCHOBHOM IIJISt
JiedeHns, CIopTa M OTAbIXa, a B MEHbIIeN
CTeIeHM JI OTOIIEHM A KYPOPTHBIX 1 CeNlb-
CKOXO03AJICTBEHHBIX COOpYy>XKeHmil. B mocren-
Hee JieCATU/IeTVIE MHTEPEC K TeoTepMajib-
HOJl 9HEepIMM BO3POAM/ICA B CBA3U C PO-
CTOM CTOMMOCTH MICKOIIA€MOT'O U SAJepPHOrO
tornsa. Hanbonpiumit nurepec 8 Cepoyn

TepManbHblii Bogonap Ha cna-Kypopte «bana
Koeunsaua» (Banja Koviljaca), Cepbua

3HEPFOCBEPEXKEHME UBU3 , ,

BbI3bIBAET MCIIOb30BaHMe Ie0TePMabHbIX
VICTOYHMKOB JIJIl aKBAIlAPKOB U O3J0POBU-
TebHBIX LIEHTPOB.

B cTpane umeerca 66 NmpoeKTOB, peru-
CTPUPYIOIMX NIPAMOE MCIIONb30BaHME I€0-
TepMasbHOV 3Hepruu: 49 npefHasHa4YeHbI
TUIA BOROJNIEYeHns, 21 — I LeHTpanmso-
BaHHOTO OTOIUIEHNS, BOCEMb — JIJIS TET/INY-
HOTO XO3AICTBa, TPU — /I IPUMEHEHNA
B JKMBOTHOBOJICTBE, 110 OJHOMY — /I CYIl-
KJ CETbCKOXO3AVICTBEHHBIX KYIbTYpP M Ha
obbexrax ppibopasBenieHns. Hekotopsie

MpupogHble TepManbHble UcTouHUKM Cepbun

IIPOEKThI IIPEIIONATal0T MY/IbTYBAPUAHT-
HOe ucronb3oBaHue. [lo oleHkaM, B Ha-
crosmee BpeMA ucnonbsyercsa 1005 reorep-
MaJIbHBIX TEIUVIOHACOCHBIX YCTAaHOBOK MOLII-
HocThI0 0T 10 10 40 kBT, paboraroux 2860
YacoB C IIOJIHOJ HarpysKoii B rof;. bonmpumn-
CTBO M3 3TUX YCTAaHOBOK VICIIOIb3YIOT BOA-
Hble MCTOYHUKV CO CIBOCHHBIMM BEPTU-
KaJIbHbIMY TPYHTOBBIMM CHCTEMaMI.

Ob1ite BeMYMHBI MOIHOCTY 1 IIOTPeD-
JIEHUsI TeOTepMasIbHON 3Heprmu OoObeKTa-
MU IIPAMOTO VICIIONIb30BaHMA B CTpaHe CO-
craBysioT: 12,818 MBt n 245,119 TIx/rop,
VI MHOMBUIYaJbHOTO OTOIUIEHNS IIOMe-
mennit; 41,484 MBt u 503,053 T]x/rom —
ISl eHTPa/IN30BAHHOTO TEIIOCHAOKEHIS;
45,06 MBrt 1 89,329 T]I>x/rom — [i/1s1 Term4-
HoOTO oTorUteHus; 1,653 MBT u 22,924 TIx/
rof — st perooBopcTBa; 3,947 MBT
u 85,854 TIx/rog — s >KMBOTHOBOJ-
crBa; 0,967 MBT un 26,868 TIx/rom — mis
Ce/TbCKOXO03AIICTBEHHOII CymKu; 33,773 MBT
u 628,581 TIDx/rog — mis KymaneH u 6ac-
CeVHOB, a Takxke 15,6 MBt u 124,413 TIx/
TOJI /I FeOTePMa/IbHBIX TEIUIOBBIX HACOCOB.

B o6went cnosxxaoctu nmeem 115,302 MBr
n 1726,141 TIx/rog, [16].
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KpynHbii cna-uentp Mbewtsansl (Kapele Piedtany) ucnonbsyet tepManbHbie B6abl 67-69 °C

9.16. CnosaKusa

TeorepmasibHas sHeprus B [AaHHOI CTpaHe
UCIIONb3YeTCA /I IPOU3BOACTBA TeIUIA U3
114 ckBaxuH Ha 74 yyactkax. Crenysa mas-
Hell TpafiuIINy UCTIONIb30BAHM A Te0TepMab-
HBIX BOJI, Hayatoll emé B CpeHEBEKOBbE,
cextop otppixa (¢ GanbHeoTeparveil W
6e3 Heé) OCTAaéTCs IMpeoOIafaoluM BU-
TOM UCIIONIb30BaHMS IeOTePMa/IbHBIX BOJ,
B CroBakvm. B Hacrosmee Bpemsa B Cro-
BaKMI JIEVICTBYIOT YeTbIpe TeoTepMabHble
CTQHLMY IIeHTPATM30BAaHHOTO TeIIOCHA0-
skeHUs1 (pakTudecky rMOpPUAHBIE, TaK Kak
OHU OO'bEIMHEHBI C KOTIAMI Ha IPUPOFHOM
rase), pacIojIo)XeHHbIe B KPYITHBIX TOPOZaX.
TonbKo mATh CKBaXKMH obecrieunBaoT 11 %
YCTaHOBJIEHHOI MolfHOCTH (21,9 MBT), uTo
HaéT HaMOOIBIITYIO TEIVIOBYIO MOLJHOCTD Ha
ckBaXuHy — 1,53 MBT. B 2017 ropy cpennsas
TeIIOBasi MOIHOCTD JocTurna 7,65 MBT mo
BCeM 4eThIPEM palioHaM, IIpY IPOU3BOACTBE
159 TII>X TernnoBoi SHepIyM.

B 2017 romy OblIa BBENEHA B 9KCIUTyara-
LIVII0 HOBEJIIIas YCTaHOBKA, MCIIO/b3YIOIas
reoTepMajIbHYI0 BOAY CO CBOOOJHBIM pac-
xomoM 10 71/c u ¢ TeMnepaTypoii Ha yCTbe
cKBaXUHBI 92°C, mopfep>XMBaIOLIAsd BYX-
IUIACTVHYATBII TEIVIOOOMEHHMK C TacIOpT-
HOI1 éMKOCTBIO 2 X 1,55 MBT. 3atem oTpabo-
TaHHas TEIUIast BOfIa KaCKaZloM HAIPaBJIAeT-
Cs1 B HEOOJIBIIIOI 03[0POBUTE/IbHBIN LIEHTP
U TepMaJIbHBII ClIa-IIeHTP U Jaee cOpachl-
BaeTCA Ha IIOBEPXHOCTb.

VInpuBuayanbHoe OTOIJIEHME ITOMellle-
HUJI B Ka4eCTBE INEPBUYHON YTU/IM3ALIN
[POUCXOANUT Ha peBstu obbekrax. OpHa-
KO B HEKOTODBIX CIy4YasX TeIjIoBas 9Hep-
I'MA pacxofyercA Ha ApyTue Lielu, TaKue
KaK TEeIUIAITbI MU CIa-CajoHbl. [IOBOTBHO
YHMKQ/IbHBINI BUJL MCIIONb30OBaHMA TeoTep-
Ma/IbHBIX BOJ, 3aK/IIOYAaeTCs B HarpeBaHUU
IIAXTHOTO BO3/yXa HapALy C IIofjayeii Tera
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B TEIUINILIBL. YCTAHOBJIEHHAS MOII[HOCTD paB-
Ha 34,6 MBT, uto cocrasiser 14 % ot ob1te-
ro o6béma. B 2017 ropy cpeHsis MOLHOCTD
CKBaXUH coctaBuia 9,56 MBT, mpu BbIpa-
6otke 273 TIx rtemna (14%) m coBokyI-
HOII T0ObIYe reoTepMaIbHBIX Box 22106 M3
B rop. Cenbckoe XO3AMCTBO JVICHONMb3yeT
reoTepMajIbHble BOAbI B OCHOBHOM AsI 060-
TpeBa TEIINL, UCHONb3ysd 13 CKBaXXMH Ha
12 y4acTKax, U3 KOTOPBIX AeCSTh paboTaroT
B KPYIIHBIX TOPOZaX.

B HeKoTOpBIX HOCeNeHNsAX reoTepMasib-
Hasl BOJA CE30HHO MCIO/Ib3YeTCs M/ OTOI-
JIeHVISI TIOMEILEHNIT VI OTKPBITBIX 6aCCETHOB.
Iop, «pexpeanmeri» mofpasymMeBaeTcsa MC-
HOJIb30BaHNe Te0TepMasIbHBIX BOJ, A/ 060-
rpeBa 0acceilHOB U He IPUMEHSAEMBIX I
JledeOHbBIX BO3MIENCTBII WIN peabuinTanm-
OHHBIX nTponefyp. CylecTByeT 47 CKBaKUH,
IUTAIOMX 35 yYaCTKOB, I/ie reoTepMasbHasg
9Heprus MCHONb3yeTcsi s oborpesa Gac-
CEIHOB, KaK OTKPBITBIX, TaK VM 3aKPbITHIX.
Pexpeanmsi obecrieunBaeTcst 3a CYET reo-
TepPMaJIbHBIX BOJ, B OOIIell CTOKHOCTH B 18
u3 22 MeCT, Tfie B HaCTosllee BpeMs TOObI-
BAIOTCS TepMasibHbIe BOABL B Texy1eit 6ase
IAQHHBIX IIEpPedNCIeHbl 13 06BeKTOB, Iye
39 CKBOXMH CHAO>KAIOT TePMaIbHOI BOLOI
nedeOHble yupexpeHus (6anbHeomorns).

TepmanbHbIe KypopTbl B CTIOBaKIy pelaloT
IIMPOKNIL CIIEKTP MPOOIEM CO 3[M0POBbEM,
HOfiepK1Basi IPOLECCHl KaK 3a)KVBJICHUS,
TaK ¥ BOCCTAaHOBJIEHU:A. [IOMMMO BOJIHBIX
IpOLieflyp TeoTepMa/ibHble BOMBI HU3KOI
MIHepaM3alyi ¥ TeMIePaTypbl UCTIONb3Y-
FOTCST I7IST TUThSI U Maccaka. CKBOKMHBI Ha
6a/IbHEOTIOTMIeCKMX KYPOPTaX B COBOKYII-
HOCTM TIOCTABJIAIOT 5 M/IH M3 reoTepMaib-
HBIX BOJI. VICIIONb30BaHMe CKBaKVUH C 3a51B-
JIeHHBIM JIe4eOHBIM 3¢ (HeKTOM BOABI CTPOTO
PerNaMeHTUPYeTCs, U OIepaTopbl 0OsI3aHBI
obecrieunBaTh TOYHBII M PETY/IAPHBIN KOH-
TPOJIb Ka4ecTBa ¥ KOJIMYECTBA MOJ3EMHBIX
BOJ, YTO IPUBOJUT, KaK IPaBWIO, K MEHb-
IeMy 3a60py 10 CPaBHEHMIO C IOKa3aHHBIM
ne6urom. ITo cpaBHEHUIO € APYTYM Lie/IeBbIM
Ha3HaYeHMEeM CKBAXXVHbBI Ha Je4eOHBIX KY-
poprax pabotarot 365 nHeit B rogy. B crpane
JEVICTBYIOT /jBa 0O'BEKTA, Ifie FeoTepMaIbHAs
BOJIa IIPUMEHSIeTCsI IS PhIOOBOJCTRA.

Ce30HHOE NCIIONb30BaHME Te0TepPMasib-
HBIX BOJ, IIPeHA3HAYEHO I Ky/IbTUBAI-
OHHBIX 6ACCEITHOB, OJHAKO TepMaJIbHasI BOJA
Ha 9TUX 0OBEKTaX SKCIUTYyaTUPYeTCs B OC-
HOBHOM [/Ifl OT/[bIXa ¥ MHAMBUJYaTbHOTO
oborpeBa moMeleHnit. BeiToBble M KpyII-
HOMAcIITaOHble YCTAQHOBKY, IO/Ib3YIOLINe-
cA HerMyOOKOII reoTepMasIbHOM SHeprueri,
VIMEIOT OTPaHMYEHHBI PIHOK CObITA 13-32
6OTIBIION CYILIECTBYIOMEN CeTM MOCTABOK
npupopHoro raza. OCHOBHas OLleHKa IIpU-
MEHEHV:I HeITy0OKOl1 Te0TepMaIbHOI 9Hep-
TUM MOXKET OBbITh MOJTyYeHa 13 JTOMHU TeIlIo-
BBIX HACOCOB Ha PBIHKE.

ITo XpyIHBIM YCTaHOBKAaM aBTOPBI Mare-
pyaa IpefIoYNTaOT CChUIATBCA Ha CTaTH-
CTUKY, peficTaBnennyio Ha EGC 2016, uro-
6Bl He [1e/aTh MPENIIONOXKEHMIT O OBITOBBIX
yCTaHOBKax. B 061ieit c1oXHOCTH cO001a-
eTcsi 00 MCIONb30BAaHMM TeOTepMa/bHbIX
TEIIOBBIX HACOCOB B IECATY JIOKALIVAX.

TlogBOmA MTOrM, OTMETHM, YTO 68 0OB-
€KTOB IIPYMEHSIOT Fe0TepMajIbHYI0 SHEPIIIO
IVIA OTOIUIEHWS, U3 HUX 39 0OBEKTOB IS
Kymauus, 11 — 18 CyIKu CenbCKOX03AM-
CTBEHHBIX KY/IBTYp, LIeCTb — /L1 IIPOMBIIII-
JICHHOTO IIpMMEHEeHNs, YeTbIpe — IS IeH-
TPaNM30BaHHOTO TEIJIOCHAOKEHNUS M OfVIH
00BEKT 11 PhIOOBOCTBA.

Wrak, pna CnoBakuy IO KaTeropusaM
VICIIO/Ib30BAHNSA VI3BECTHBI C/ICAYIOLINe ITV-
¢por: 34,6 MBT u 273,2 TIDx/Ton UCONb-
3YI0TCA 1A MHAMBUJYATbHOTO OTOIIEHNS
nomerennis; 21,9 MBt u 159,5 TIx/rog —
Ha YCTyTY LIeHTPaI30BaHHOTO OTOIUICHIIS;
45,02 MBt u 229,3 T/I)x/Trog — 11 OTOII-
nenns e 0,18 MBt u 0,4 TI>x/rom —
mns peiboBopcTBa; 127 MBt u 1325 TIDx/
rofi — ISt KyIajIieH 1 6accerHoB 1 1,6 MBT
n 13,5 TIIx/rox fis reoTepMaIbHBIX TEIIO-
BBIX HACOCOB, YTO B OOILEN CIOXKHOCTU CO-
crasnseT 230,3 MBt 1 2000,9 T/Ix/Tog, [17].

K COAEPHAHUIO



Cna-ueHTp Rimske Terme okosno ropoaa Jlawko (Lasko) B BocTouHow yactu CnoBeHuu

9.17. CnoseHus

VapuBupgyanmbHoe  OTOIUIEHME — ITOMelle-
HUI TopsiYell TepManabHONM BOMON OCYIle-
crBiserca B 20 MecTaX, NpPeUMYILECTBEH-
HO Ha TepPMa/IbHBIX KypOpTaxX, B OCHOBHOM
4epes TemwnoobMeHHnKM. YcraHoBkn GHP,
KaK [IPaBIIO, OOJIBIIOI MOIHOCTI, TEIeph
MOHTUPYIOTCA /ISl TIOBBIIIEHNS TEMIIEPATY-
pbl TepMaibHOI BoAbl B 20 MecTax. Bezymas
KaTeropys IpsAMOTO MCIIO/Ib30BAHUA TeIlIa
reoTepMasIbHOI BOAIBI B CTpaHe — JI7IA IIa-
BaHMA M KymaHuA (BKmodas 6GaabHeoso-
THIO), peanuayeMas B 25 HACeTIEHHbIX ITyHK-
tax. CymectsyeT 15 TepMa/bHbIX KyPOPTOB
U 3[paBHNI], a TaKXe JIeCATb PeKpearyioH-
HBIX LIEHTPOB (CeMb 13 HUX IPU TOCTHMHIU-
11ax), Te 6acceiupl MIoIagbo 51,6 ThiC. M2
1 06béMoM 67 160 M3 HarpeBarTCs reoTep-
MaJIbHOJI BOJOI IIPAMO WV KOCBEHHO Yepe3
TEIUIOOOMEHHMKI WIM TeOTepMabHble Tell-
nosble Hacocol (GHP). Temmeparypa ycrbe-
BOII BOZIBI HA TePMa/IbHBIX KYPOPTax Kojeh-
nercsa ot 21,5 mo 76 °C. EquHcTBeHHas reo-
TepMaJsibHasl CUCTeMa LIeHTPani30BAHHOTO
TEIUIOCHAOXKeHNsT paboTaeT B HAcCTosilIee
Bpemsi B ropope Jlenmase (Lendava), rme
060rpeBaeTcss MHOTO OOLIECTBEHHDBIX 37a-
HU1 (IIKOMA, JeTCKMI Ccafl, ITab-KBapTHUPbI
Petrol Geo u T.j.) ¥ MHOTOKBapTUPHBIX HO-
MOB (BCero 65 TbIC. M2).

B BocTounoit wactu CnoBeHUUM OTOM-
JIeHUe TeIINI] C MCIO/Ib30BaHNEM TeoTep-
MaJIbHOJ BOJIbl Ha4anoch B 1962 rogy. Oun
3aHMMAIT 4,5 ra A BbIpalllViBaHUA LiBe-
TOB, B OCHOBHOM, [I/I1 BHYTPEHHETO PbIHKA.
B npyrom paitoHe s oborpesa 1 ra rem-
JIMLBI IO HMPOM3BOZICTBY TOMATOB JICIOJIb-
3yeTcsi yXe TepMHdYecKu OTpaboTaBIIas
BOJIa, TOCTYTAKIAS M3 CHCTEMBI LIEHTPa-
JIM30BaHHOTO TEIUIOCHAOXeHMsI C TeMIlepa-
typoit 40°C. TIocTpoeHbI TakKe TEIUIMIIbI
IUIOILA/bIO 4 Ta [I/IA BhIPALVIBAHNA OPXIJei
KaK /11 BHYTPEHHETO, TaK U [l BHEIIHe-
TO PBIHKOB. BcTymmmu B cTpoii HOBbIe Tell-
JIMLIBI TUIOA/bI0 9 ra [Jid BbIpalllMBaHUA
TOMATOB, @ TaK)XXe 9K30TUYECKUX (PPYKTOB.

K COOEPXAHUI0
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3aMKHYTbIMM KOHTYpamu u 13% — c Bep-
TUKAa/IbHBIMMA  3aMKHYTBIMM  KOHTYPaMM.
Hmerorcs taxoke ycranosku GHP 6obiiest
MomHocTH (60omee 20 kBT), ycTaHOB/IEHHBIE
IpUMepPHO B 670 crcTeMax B 00111eCTBEHHBIX
u pyrux 3faHuAx. Vs mux 530 eguann —
Pa3sOMKHYTBIE  CHUCTEMbI  BOJOBOZISHOTO
tumna (79 %), 107 eqyHUL — BepTUKaIbHbIE
3aMKHYTbIe crcTeMsl (16 %) u 33 (5%) — ro-
PU3OHTA/IbHBIE 3aMKHYThIe CUCTeMBL. Jachl
PaboTBhI Py IONHOI Harpy3ke OOBIYHO CO-
craBsioT MeHee 2000 y/roj.

B Cnosennn nmeetcst Bcero 31 mokarus,
UCIIONB3YIOIas TeOTePMaIbHYI0 SHEPIUIO
HEINOCPEZICTBEHHO, U3 HUX 25 — M/ KyTa-
HUA ¥ IIaBaHusd, 20 — g MHAVBYIYa/Ib-

MnaBatenbHbIi 6acceiH ¢ TéNNoM TepManbHol Bogoi B cna-ueHtpe Terme Dobrna, Cnosenus

OxstaxeHne Bo3ayxa B TOCTUHNLAX U JPY-
IMX TYPUCTUYECKUX KOMIIEKCAX, UCIIONb3Y-
IOLIMX F€0TEPMaIbHYI0 SHEPIUIO, [/ LEeCTH
M3BECTHBIX HACENEHHDIX ITYHKTOB JOKYMEH-
TMPOBAHO HEIIOTHO.

[InaBnenue cHera — OTHOCUTENIbHO HO-
BbII1 BIJ] IPSIMOTO MCIIO/Ib30BaHMA B CTPaHe,
OHO P€aM30BaHO B TPEX HACETEHHBIX ITyHK-
TaX M JCHOJIb3yeT OTpabOTaHHOe reoTep-
MaJIbHOE TeIUI0 A/l 060orpeBa TPOTYapoB,
ABYX GyTOONbHBIX MOJIE IPK OTenle U TPEX
mozeit B [IpyIrMX MecTaX. leoTepMmarnbHble
TEIUIOBbIe HACOCHI MCIO/MB3YIOTCSA Ha CeMU
6asax OT/BIXa M HA [IBEHA/ATH O3{0POBU-
Te/IbHBIX W/IN CIIa-KypOPTax, a TAKOKe B IBYX
Apyrux nyHkTax. Ycranosku GHP, xak mpa-
BIJI0, 6071b1103 MomHocTH (13,2 MBT B 1LIe-
JIOM), UCIONB3YIOTCA B CUCTEMAX C OTKPBI-
TBIM KOHTYPOM [iI TIOBBILIEHNA TeMIIepa-
TYPbl TEPMaJIbHONM BOJBI IIPK JJa/IbHENIIEM
VCIIONB30BaHUM B b6acceiiHax u ajst oborpe-
Ba MTOMEIEHMII UM ITPOCTO [/ MOATeprKa-
HIIA TeMIIEPATypPbl BOIBI B 6acceilHaxX 1 LieH-
TpanbHOro otorneHns:d. CyllecTByeT OKO/IO
12,1 TBIC. NEMCTBYIOIIMX MaJIbIX YCTAaHOBOK
GHP (o6br4ro mo 12 kBr), n3 KoTOpBIX
46 % AB/IAIOTCA CYICTEMaMY C PA3OMKHYThIM
KOHTypoM, 41% — C TOpM3OHTaIbHBIMU

HOT'O OTOIUIEHVs ITOMEIIEHNIT, TIATh — JJIs
KOH[VILIMOHMPOBAHNA BO3[yXa, 110 TpU —
I7is1 06orpeBa TEeIUINI] ¥ IIAB/EHNsI CHera
u 16 — m1s1 Apyrux meneit (B OCHOBHOM /ISt
HarpeBa ObITOBOII ropsideit Bogbl). YTo Ka-
caeTcsA Te0TepPMaJIbHbIX TEIUIOBBIX HACOCOB,
TO 12,1 TBIC. YCTaHOBOK SABJIAIOTCA MaJIbl-
mu (3-20 kBt) u 670 — 6onpummu (6oree
20 xBr), obecrieunBas or 500 mo 6600 3K-
BUBAJIEHTHBIX YaCOB IIOJIHOV TEIIOBONM Ha-
TPY3KI B TOZ. VICTIONB3YIOTCA CUCTEMBI KaK
C Pa3OMKHYTBIM KOHTYpOM (TPYHTOBbIE),
TaK ¥ C 3aMKHYTBIM KOHTYPOM.

Wraxk, 17,46 MBT u 161,42 T]lx/rop ipen-
Ha3Ha4yeHbl [UIA MHVBMUAYAIbHOIO OTOII-
neHus nomenennis; 2,21 MBt n 18,1 T]x/
TOJf — JUISL LIEHTPATM30BAHHOTO TEIIOCHA0-
sxenust; 3,22 MBr n 32,87 TIx/rom — mist
KOHIMIMOHMPOBAHMA BO3AyXa (oxmaxge-
Hus); 10,79 MBr u 111,57 TIx/rom — mis
teruiy; 1,03 MBt n 14,64 TIx/rom — mis
cHeroraBienust; 23,36 MBt u 197,33 TI>x/
rofi — I BaHH M ITaBaTelbHBIX Oacceil-
HOB; 4,37 MBt u 42,79 TII>x/rog — myis1 Obl-
toBoro I'BC u 203,11 MBTt n 1031,77 TIx/
TOJI U1 FeOTEPMa/IbHBIX TEIIOBBIX HACOCOB.

B o61weit cnoskHoCcTH MeeM: 265,55 MBT
n 1610,49 TIx/ron mpu CF = 0,19 [18].
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10. CoppyectBo HesaBucumbix
Focypapcts

10.1. Pecnybnuka ApmeHus

W3 aToit cTpaHbl He ObIIO IIONTYYeHO HU Ofi-
HOTO JIOK/Iafia ¢ 0OHOBIEHHO MHPOpMAIH-
eit, paBHO Kak 1 Jiyis1 Konrpeccop WGC 2015,
2010 m 2005. IIpuBenénnble 3/1eCh JaHHBIE
ocHOBaHBI Ha oTuéTe [19]. TeoTepmanbHas
BOfIa M3 OJIHOI [EVICTBYIOLIEN CKBa>KMHBI
IIpofaéTcs Kak MUHepaibHask BOJIA, a TAKXXe
VICIIONB3YeTCsI [Ist 060rpeBa Ousiexarero
TOCTEBOTO IoMa. J[Be CKBa)XVMHBI IIPOU3BO-
mAar yraekucneiii ras CO2, offHa — 11714 3aBO-
fa IO PO3/MBY MMHEPATIbHON BOABL, a ApY-
ras — I 3aBOJia 10 IIPOM3BOZCTBY CYXOTO
7bIa. DTU CKBAXKVMHBI TAKXKE CHaGKaIOT ro-
psideit Bogoit caHatopuit «AHKaBaH» (Anka-
van), IpeHa3HAYeHHDII /I JIeUeHIs XKeTy-
IOYHBIX 3a00/IEBAHMIL.

Vcriompsysa umdpsr [20], aBTOpBI Ipeq-
II0JIaTAIOT, YTO HA MHAMBHUyaTbHOE OTOI-
JleHue moMeleHnit norpebasercs 0,5 MBr
u 7,5 TIx/ron, u mia 6a1bHeoIornIecKux
ueneit — 1 MBr u 15 TIx/ron. B o6ueit
CTIOKHOCTY JyIA CTPaHBl 3TO COCTaBJ/IAET
1,5 MBt u 22,5 TII>x/rop.

10.2. Pecnybnuka benapyco

CyuiecTByiolye B CTpaHe HOPMaTHBHBIE
aKThl He TPeOYIOT PerucTpanum reoTep-
MaJ/IbHBIX YCTaHOBOK B MUHMCTEPCTBE MU-
HepaJIbHbIX PeCcypcoB M OXPaHBI OKpy»Ka-
romeli cpeppl. [losaToMy MX TouHOE 4MCIO
HEM3BECTHO U BO3MOXKHBI TOJIBKO NPUOIN-
3uTenbHble OLeHKU. IlepBble Heborbie
TEIUIOHACOCHbIE CUCTEMBI OBUIM YCTAHOB-
7ieHpl B 1997 rony /1A OTOIJIEHMA BOJKOIIPO-
BOJHDIX 11 KaHA/IM3AL[MOHHbBIX COOPY>KEHMI,
IPEUMYIECTBEHHO B MMHCKOM paiioHe.
B nocnenyromue rogpl cuTyanms MocTeneH-
HO MeHsIach. B HacrosIee Bpems oOiee
YJIC/IO T€OTEPMA/IbHBIX YCTAHOBOK B CTPaHe
onenupaeTcs npumepHo B 300. Camas Kpym-
Hasd YCTAHOBKAa CYILECTBYeT B IOTO-3aIlafi-
HOJI 4acTM CTPaHbl B TEIUVIMYHOM KOMILIEK-
ce «bepectbe» B ropope bpecre. Kommiexc
UCIIONb3yeT HPEeCHYI0 TEIIYI0 TPYHTOBYIO
BOJLY, TIO/TyYaeMYyI0 U3 CKBOXIHBI Ty OMHOIT
1000 M. TemmepaTypa BOfibl Ha yCThe JJOCTH-
raet 24°C, a 1e6UT CKBaXVMHBI COCTABIIIET
oko710 42 m3/4. Ha atom o6bekTe paboTator
JIBa TETIOBBIX HacOCa MOITHOCTEIO 505 kBT
Ka)K[Iplii. [Ipyrue TernmoHacocHble yCTaHOB-
KI VICIIOZIb3YIOT OTKPBITBIN LMPKY/IALOH-
HBII KOHTYP 1A IIepeKavKy IPECHOI BOZbI
JWIN 3aMKHYTble CHCTEMbI C TOPM3OHTA/Ib-
HBIMJ VI BEPTUKAIbHBIMM TEIIOOOMeH-
HyKaMy. OCHOBHBIMY OTPEOUTENAMIY HOT-
3eMHOTO0 TeIl/Ia SIBJIAIOTCS TOTPAHNYHBIN TIe-
pexon «Hosas PynHsa» Ha yKpanHCKoIt rpa-
HMILIe, a TAKKe O/M3/Iexallye SXIple JoMa
1 11epKoBb. ECTb OCHOBaHNMA NpeAIonaraTb,
YTO VX BBIXOJHAs MOIIHOCTb HElOOI[eHEeHa.
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¢ TepManbHbIi UCTOYHUK Ha BoaHOM KypopTe [epMyK (B 175 KM oT EpeBaHa), ApMeHus

Heckombko coTeH HeOOMBLINX TEIIOHACOC-
HBIX CHCTeM ObUIN YCTAHOBJIEHBI B YaCTHBIX
KOTTE[PKAX BHYTPU M BOKPYT KPYIIHBIX IO-
POJIOB. BOMbIINMHCTBO YCTAHOBOK M3B/IEKAIOT
TEIUIO 13 IPOXJIAJHBIX ITOI3eMHBIX BOZ, He-
DIyOOKMX CKBXIH, C TEMIIEPATYPOIi TPYHTa
8-10°C B KayecTBe NEPBUYHOTO MCTOYHMKA
SHEpPIUM, VIV UMEIOT 3aMKHYTble TOPU30H-
TaJIbHble LVPKY/LALVOHHbIe KOHTYpbL. OnHa
YCTAHOBKA MCIIOIb3YeT PEYHYIO BOTY.

—
i

-

¢ Topayan ckearuna B Hokanakesw, pysus

:¢ TepManbHble MUCTOYHUKM OKoNO Bauu, Ipysua

B oO6ugeit CMOXXHOCTM B CTpaHe HACUNUTHI-
BaeTca 28 JOKanuii, MCHONb3YIOUIMX OKO-
710 300 reoTepManbHBIX TENIOBBIX HACOCOB
(B OCHOBHOM BOJHBIX) 0OIIIell MOITHOCTBIO
10 MBTt u norpe6bnennem 137 TIx/rox [21].

10.3. Pecnybnuka py3us

B Ipysun reotepmasbHasi S3HEpIuA IPAMOTO
VICTIONIb30BaHNA IPUMEHAETCA B 42 IyHKTaX:
B 22-x jy1s1 oborpesa Termmiy, B 19-u — st
KYIaHVs M B OffHOM JIsI Pa3BeJIeHNs PhIOBL.
OrornieHne oOMelleHuit 1 ObITOBOE ropsidee
BOJOCHAO)KeHIE PACIPOCTPAHEHO B paifoHe
Toumcu. Cool1raerca TakKe O IATH Teo-
TepMaJIbHBIX TEIUIOHACOCHBIX YCTAHOBKAaX
B asponopty Kyrancu.

B wmrore 8,11 MBt u 261,04 TIx/rox
pacxonyeTcsi Ha OTOIUIEHME IIOMeIIeHNIT;
5,46 MBt n 172,2 TIx/rog — Ha ycmyru
LIeHTPa/IM30BaHHOTO OTOIIeHNs; 18,12 MBT
n 571 TIhx/rog — Ha 000TpeB TeIINil;
0,03 MBt u 1,1 TIx/rox — Ha pbI6OBOA-
cTBO; 37,45 MBT 1 1180,72 TI>x/rog — Ha
JiedeOHbIe LIeI U T/IaBaTe/IbHble OacCeiHbl
n 0,03 MBr n 0,16 TI>x/rof, — Ha reorep-
MajIbHbBIE TeIUVIOBble Hacochl. CyMMapHO:
69,2 MBt 1 2186,22 TIIx/rogx [22].

K COAEPHAHUIO



10.4. Poccutickas @edepayus
HenocpencTBeHHOEe  JCIIONb30OBaHME TIeo-
TEPMa/IbHBIX PeCypcoB Hambosee PasBUTO
B Kypuo-KamyaTckom pernone, [larecrane
u Kpacnopapckom kpae. Ha BocToke (mormy-
ocrpos Kamwvarka) n Ha tore Poccun (Kas-
Ka3CKMII PervoH) TeoTepMa/IbHas SHepIIis
NPUMEHSIETCS YIS TEeIUIOCHAOKEHVIST KMIBIX
IOMOB U oborpeBa Termuil. Psp HacenéH-
HBIX ITyHKTOB B Poccym 1cmonb3yror reo-
TePMaJIbHYI0 SHEPIMI0 HEIOCPeNCTBEHHO:
IO CeMM /IS LIeHTPaIM30BAaHHOTO TEIlIO-
CHaO>KeHMA M MHAMBUAYaTbHOTO OTOILIe-
HUSI TIOMEIIeHNIt, 11IeCTh — [yIs1 06orpeBa
TeIVINLI, IATh — i 6acceitHoB 1 GanbHEeO-
Tepanuy, ABa — I CYLIKM CeTbCKOX03sIi-
CTBEHHOII IPOAYKLNM, IO OFHOMY IS PbI-
60BOCTBA ¥ IPOMBIIUTEHHBIX Iiejieit. B mre-
CTV HACENIEHHBIX MYHKTAX 3aIajiHOI U IeH-
TpanbHOi Poccum akcrmyarupyrorca 1000
reoTepMa/IbHbIX TEIJIOHACOCHDBIX YCTaHO-
BOK, OffHAKO TOYHBIX [[JAHHBIX HET, I03TOMY
CelaHa IpUMepHasl OLleHKa. Takum o6pa-
3oM, 110 MBt u 2185 T]lx/rop ucnonbsy-
I0TCA /1A VMHAVBUJYAIbHOTO OTOIUIEHNSA
nomerennis; 110 MBt n 2185 TIIx/rom —
IUISL LIEHTPAIM30BAHHOTO TEIIOCHAOKEHILS;
160 MBt 1 3279 T]I>x/rog — jist TEIIMYHO-
ro xo3sicTsa; 4 MBt u 63 TIx/rog — s
poiboBopcTBa; 4 MBT 1 63 TIDx/ron — mst
HYX]| )KMBOTHOBOAICTBa; 4 MBT 1 69 TIDx/
TOJl — IS CYLIKM CeTbCKOXO3S/ICTBEHHBIX
KynpTyp; 25 MBt n 473 TIx/rog — pns
TEIUIOBBIX IIPOMBIIUIEHHBIX —POL[ECCOB;
4 MBr u 63 TIx/rog — misa 6anbHeoTe-
parmu 1 6acceiiHOB; a TaKXe, 10 IIPUMep-
HbIM olleHKam,12 MBt n 95 TIx/ron mis
reoTepMabHbIX TEIIOBBIX HACOCOB. B 00-
e CIIOYKHOCTU 3TO cocTaBisieT 433 MBT
u 8475 TIx/rop [23].

TepManbHble UcTouHUKK B Pecnybnuke Appires,

K COOEPXAHUI0

[opAune uctouHuku B [lonuHe reisepoB
B KpoHouKoM 3anoBeaHuKe Ha Kamuatke, Poccus

10.5. YkpauHa

B necatyn paitoHax CTpaHbl pa3BUTO PAMOE
JICTIONb30BaHME TeOTEPMa/IbHOM SHEPIUN.
Tpu gpyrux paiioHa orpefe/ieHbl KaK MMeIo-
e «HeGOoMbIIe» 00bEKTHI. [lecsaTh uieH-
TUUIMPOBAHHBIX PajfOHOB HACYMTHIBAIOT
B 001eN CTOKHOCTH 30 MECTOIONOKEHMIT
(ropomoB u okpyroB). Bee oHu mpumenstor
reoTepMalbHOE TEIUIO KaK /I MHAMBUJY-
A7TbHOTO OTOTIIEHVIST TIOMENEHA, TaK U ISt
BaHHBIX KOMITZIEKCOB. 10 o1jeHKaMm, B 1[eTOM
IO CTpaHe HacunMThiBaeTcsA 110 ThIC. TeoTep-
MaJIbHBIX TEIIOBBIX HACOCOB MOITHOCTBIO
oT 5 10 20 KBT KaKzplil 1 001IEell MOIIHO-
creio 1600 MBt n 4990 TIIx/rom. Epnn-
CTBEHHBIM APYTUM UAEHTUPUIMPOBAHHBIM
BIUJIOM VCITONIb30BaHMs SABIAETCA GasbHEO-
tepanua — 6,96 MBt n 95,95 TIx/rop. Ta-
KM 06pa3oM, ob1uit 065EM MCIIONb30Ba-
HUA IO CTpaHe cocrabisfeT 1606,96 MBr
u 5085,95 TIx/rox [24].

Poccuiickan Oepepauus

3HEPFOCBEPEXKEHME UBU3 , ,

11. Aectpanus u Okeanus

11.1. Aecmpanusa

IIate mwratoB — Hosbir HOxubIT Yanbc,
Ksuncneng (Queensland), O>xHas ABcTpa-
s, Buxkropusa u 3anagHas ABcTpanus, —
CcOOOIIAIOT 0 24 JIOKALMAX C NPsAMbBIM YC-
10/1b30BAHNMEM Te0TepMabHOrO Teria. B nx
qycie 21 0ODbeKT IO/Mb3yeTCsl Te0TepMab-
HBIMJ MCTOYHMKAMM J/IA KyHaHMA U IUIa-
BaHI, [1BA /I PbIOOpa3BeleHNs], OfVH /IS
TIPOMBIIIEHHBIX Lie7Iell ¥ OfVH A1 KOHU-
IIIOHMPOBAHM BO3/lyXa.

CaMpIMM HONYIAPHBIMU U KPYIHBIMU
reoTepMa/IbHbIMI VICTOUYHVMKAMI SABJIAIOTCA
Xor-Cnpuarc (Peninsula Hot Springs) Ha
nonyocrpose Mopuuurron (Mornington)
K 10ry oT MembbypHa, Ife Cra-ILeHTp, Jc-
MIO/IB3YIOIVIT Te0TePMAaNIbHYI0 BOLY C TeM-
neparypoit 47°C, npunumaer 540 TbIC.
noceTutenell B rop. Ilo mpuOmmk€éHHBIM
OLIEHKaM, B CeMM IITATaX U Ha OJHON BHY-
TpPeHHelt TeppuTOpun ABCTpanum 060pymo-
BaHO 3348 reoTepMaIbHbIX TEMTIOHACOCHBIX
YCTaHOBOK, B OCHOBHOM 3TO BEPTUKA/IbHbIE
(1 ropy3oHTa/MbHBIE) 3aMKHYTBIE CUCTEMBI,

a TAaKXK€ CMCTEMbBI C BOTHBIM MCTOYHMKOM.

B menoM mo KaTeropusM JVCIOIb30Ba-
Hus 2,5 MBr u 25 TIx/rop noTpe6ms-
eTcs 1A KOHAMIVIOHMPOBAHMsA BO3IYXa;
2,9 MBrt u 47 TII/rox — st pel60BOACTBA;
1,3 MBt un 21 T/I>x/rop, — 114 IpOMBIIIJIEH-
HbIX Ieneitr; 26,7 MBt u 381 TIx/rom —
I/1A Clla-TIpoliefiyp ¥ InaBaHua u 61 MBr
u 379 TIx/ron, — nj1s TeoTepMabHbIX Tel-
JIOBBIX HacocoB. VIToro cymmapno 94,4 MBr
u 853 TIx/ropn [25].

11.2. Hosas 3enandusa

HecaTp mOKaumii B CTpaHe HEIOCPENCTBEH-
HO MCIIO/Ib3YIOT Ie0TePMa/IbHYI0 HEPIUIo,
KaK Ha CEBEPHBIX, TaK ¥ Ha IKHBIX OCTPO-
Bax CTpaHbl. V3 HMX B [IeBATU MeCTax reo-
TepMajIbHble JCTOYHMKM IIPYMEHSIOTCS
I KymaneH 1 6acceitHOB, B TPEX — yIs
VHIVMBUJYaTbHOTO OTOIUIEHVS IOMeIleH NI,
10 /IBa — IS LIEHTPAM30BAaHHOTO TeIlIO-
cHabXeHVs 1 PBIOOBOACTBA, B OHOM — IS
IIPOMBIIIIEHHBIX IIPOLIECCOB U B TPEX A
Ipyrux meneir (opolleHue, 3aluTa OT 3a-
Mep3aHus U B TYPUCTUIECKOM IapKe).
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B Hacrosmee BpeMsA MCIIONb3YeTCA HE Me-
Hee 126 reoTepMabHbIX TEIIOBBIX HACOCOB
C 9KBUMBAJICHTHOJ IIO/IHOJ HAarpysKoi 2628
4acoB paboThl B Tof. BombUIMHCTBO SBISA-
JOTCSI CUCTEMaMM C BOMHBIM MCTOYHMKOM,
HO HEKOTOPBI€E I3 HUX MIPEICTABIAIOT CO601T
/b0 BepTUKA/IbHBIE, MO0 TOPU3OHTANIb-
HbIe CUCTEMBI 3aMKHYTOrO KOHTypa. [IBe
KpYTIHeliIlIe YCTAaHOBKM HAaXOJATCA B a3po-
mopTy u paryue B ropopie Kpaiicruépye
(Christchurch). Takum o6pasom, o pacué-
tam 31 MBt n 300 TIIx/ron ncrnonb3yoTcs
I OTOIUIEHVSI MHVBUIYa/IbHBIX TIOMelIle-
umit; 31 MBt u 278 TIx/rom — mas 1ieH-
TPAIM30BAHHOTO TelmocHabXeHst; 24 MBt
u 366 T]>x/rom — I OTOIIEHUS TETUINL;
17 MBt u 196 TIx/rof — pmns peréopas-
Begenns; 0,1 MBt u 2 TIx/ron — mis sxu-
BOTHOBOJCTBa; 304 MBT 1 6220 T]]>x/rom —
VIS TEIJIOBBIX IPOMBIIUIEHHBIX IIPOLIECCOB
(B OCHOBHOM M3BJICYEHVS ¥ CYIIKM KpeM-
He3éMa 13 reoTepManbHbIX BOX); 58 MBT
u 1375 TIx/rog — mna 6acceitHOB; Gornee
20 MBrt u 391 TII>x/rop, — 14 reoTepMaib-
HBIX TEIUIOBBIX HACOCOB; a Takke 33 MBT
u 992 TIx/rog, — Ans fpyrux ueneit. B 06-
el CJIOKHOCTU 3TO cocTasiseT 519,1 MBt
n 10120 TIIx/rop [26].

Mopt n BynKaH Pabayn (Rabaul) Ha ocTpoBe
HoBas bputanus, lanya — HoBas 'BuHeA

11.3. llanya — Hoeas BuHes
TeorepmanbHble pecypchl Ha ocTpose JIu-
xup (Lihir) ncnonpsytorcs ansa BeIpaboTKM
97IEKTPOSHEPTUM /I HYXKJ 307I0TOTO PYH-
Hyka. Ha ocrpose Hosas Bpuranusa (New
Britain) HM3KOSHTa/NBIMITHOE TEIUIO IIPU-
MeHAeTCA /I BAPKI NI} Meranonos (60mb-
IIEHOTOB), KOTOPbIE MCIIO/Ib3YIOT TOPSYYIO
3eMJII0 /ISl MHKYOAIVI CBOVIX SINLI, A 3aTeM
UX coOMparT MecTHble >Xurenu. lopsame
MICTOYHVKM Ha CeBEPHOI OKOHEUHOCTH OCT-
POBa VICIIONb3YIOTCA MECTHBIMI YKUTEIAMI
s KymaHusa. OCHOBBIBAsACh Ha OIEHKaxX
WGC 2010, mpsiMOe uCIIo/Ib30BaHue JiiA jie-
4ye6HOrO Kymanus oueHmsaerca B 0,1 MBr
u 1 TIx/rog [9].
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IKoHOMMA JHeprum
TeorepmanbHasi SHepPryMss — BHYTPEHHMI
MCTOYHMK YCTOMYMBOI 1 BO30OHOBILSIEMOI
9HePIUM /A KaXKJOil CTPAaHbl — MOXET 3a-
MEeHUTSD Apyrue GopMbI SHEPrumt, 0COOGEHHO
JICKOIIaeMOe TOIUIMBO. JI/isi MHOTHMX CTpaH
reoTepMajIbHasi SHEPIyUsl IPUBOJUT K CHH-
JKEHMIO VX 3aBUCHMOCTM OT MMIIOpPTUpYe-
MOTO TOIUINMBA, & /I BCEX CTPAH 9TO O3Ha-
JaeT I/MMMIHALVIO 3aTPSISHAIOLIVX BEI[eCTB,
TAKVX KaK YaCTHUIBI YI/IEPOJiA U IAPHIKOBbIE
rasbl. B JaHHOM pasferne HpefIpuHATA IO-
IIBITKA KOJITYECTBEHHO OLICHNTb SKOHOMMIO
JICKOIIaeMOT0 TOIUINBA, MICHIONb3Ys K0adu-
1yeHtT 3¢ pextrBHOCTH 0,35, EC/IM KOHKYPH-
pylolias sHepryA UCIONb3YeTCs JUIA BbIpa-
60TKM anekTposneprun, u 0,7, ecu OHa WC-
TIO7Ib3yeTCsA HEeIOCPENiCTBEHHO /I TIPOMU3-
BOJICTBA TeIlIa, HAIIpyMep, B IeYax.
Vcnonbaysa semmuuny 1020 887 TIx/ron
9Hepruu, norpebnéuHoit Kk 2020 rogy (tabmn. 1
u3 [27]), ¥ B TIPERNIONOKEHNUM, ITO Gappeb
HeTy comep>KuUT 6,15 X 10° Ik ¥ TOI/IMBO
UCIIONB3YeTCA A BBIPAOOTKM S/IeKTpPH-
4yeCcTBa, HAlIEM, YTO DKOHOMUS COCTAaBUT
474 mnH 6apperneit Hedprr W 64,4 MIH
TOHH Hedtu B rog (300 ¢yHTOB / 6appens =
136 kr / 6appens = 42 ramnoHa / 6appenb =
159 11/ 6appenp x wioTHOCTD = 0,855 Kr/n).
Ecnu 6561 HeTh UCIIOIB30BAIACH HETIOCPEN-
CTBEHHO JI/Is1 IIPOV3BOJCTBA SHEPIUI Ty TEM
€€ OKUTaHUA I7IA OTOIUICHNUA, TO SKOHOMMA

CBofHble AaHHble 0 NPAMOM ucnosb3oBaHuu I3 B Mupe 3a 2019 rog

PeruoH/KOHTUHEHT (CTpaHbl/pernoubl)
Adpuxa (11)

CeBepHan u l0:xHan Amepuka (17)

— LleHTpanbHas AMepuKa v Kapubekuin bacceiiH (5)
— CeBepHas AmepuKa (4)

— 0Han Amepuka (8)

Asua (18)

CoapyxectBo HezaBucumbix Focynapcte (5)
Espona (34)

— LleHTpaneHas 1 Boctounan Espona (17)

— 3anapHas 1 CeepHan Eapona (17)

Okeanus (3)

Wroro (88)

cocraBmia 6e1 237 6apperneit v 32,2 TOH-
Hpl. PakTyyecKkas KOHOMM:A, CKOpee Bce-
0, HAXOAUTCSA Ie-TO MEXKAY 3TUMMU ABYMS
sHaveHmaAMK. Ot™eTny, 4to 474 MiaH 6ap-
peneit — npumepHo 1,6 JHA MUPOBOIO IIO-
Tpebnerns HedTu.

ITo pannpiM JIMBEpMOPCKOJL HALIMOHA/Ib-
Hoit mabopatopuu nMm. SpHecra JloypeHca,
HOATOTOBIEHHBIM L1 MMHIICTEPCTBA SHEp-
retuku CIITA [28], a Taxoke [29], cnenyromue
BUABL cOepeskeHVsl (3a CY€T MX yMeHblIle-
H1AA) ObIIM OBl pean30BaHbI 1A YITIepofa
CO3, SOx, NOx. Ilo cpaBHeHMIO C UCIIONb-
30BaHNEM 3IeKTPOIHEPIVI SKOHOMUA YITIe-
pona mact cremyomue nudpsr: 20,32 T/TIHx
U3 TIPUPOJTHOTO Ta3a, 86,81 T/TIIx u3 HedTn
w 100,82 1/T]x u3 yryst mpu o61ieit 9Ko-
HOMIY IIPY IPOM3BOJICTBE yI7epoya B 14,81;
63,38 nu 7362 MJIH TOHH, COOTBETCTBEHHO.
AHAJIOTVIYHO, MCIIONb3Ysl HaHHble 193 Kr/
MBr-u (53,6 1/TI), 817 xr/MBt-u (227 1/
TIx) n 953 xr/MBt-u (264,7 1/TIX) mna
BBIOPOCOB YITIEKNC/IOTO Ta3a IPY IIPOU3BOJ-
CTBe 3/1eKTPO3HEPIMY U3 IPUPOJHOTO rasa,
HedTU U YA, cHwkeHue Boibpocos COz
cocTaBuT 54,27; 229,88 u 268,07 M/IIH TOHH,
COOTBETCTBEHHO.

9xonomusa SOx m NOx npu npomssop-
CTBe 9/IeKTPOSHEPINN U3 IPUPOLHOTO rasa,
HedTu n yrst 6yger 0,33; 1,39 u 1,51 miH
ToHH mig SOx, n 14,06; 42,22 u 45,76 ThIC.
ToHH 11 NOx.

Tabn. 1
MBT Thx/rog IBr-y/rop KUYM
198 3730 1036 0,597
23330 180 414 50 115 0,245
9 195 54 0,687
22700 171510 47 642 0,240
621 8709 2419 0,445
49079 545019 151 394 0,352
2121 15 907 4419 0,238
32386 264843 73568 0,259
3439 28098 7805 0,259
28 947 236 745 65762 0,259
613 10 974 3048 0,568
107 727 1020887 283580 0,300

K COAEPHAHUIO



Ecnu 651 Temio BbIpabaTbIBaIoCh MpU CKU-
TaHNMIY STYX BUJIOB TOIUINBA, BEIOPOCHI YyITIe-
pona, CO2, SOx 1 NOx cocraBumy 651 1ojo-
BUHY 5TUX 3HaueHMit. PaKTIyecKas 5KOHO-
MU, pasyMeeTcsl, OKKeTCA IJie-TO MEXIY
3TUMM 3HAYEHUAMM, IIOCKO/IBKY UL OTOII-
JIeHVs1 ¥ BBIPAOOTKM 9/IEKTPOIHEPriu OyfeT
VICTIONIb30BaThCSl CMeCh STUX BUIOB MCKO-
maeMoro Tommsa. Ecin paccmaTpuBaTth co-
KpaueHne BbI6pocos mpu pabore GHP B pe-
JKVIMe OXJIXKJIEHV, KOTOPbIl He ABJAETCs
reoTepMabHbIM, TO 3TO SKBUBAJIEHTHO JI0-
IIOJIHUTEIbHOV €XKETOIHON 3KOHOMMM IIpU-
MepHO 122 myH 6apperneit (18,1 M/IH TOHH)
MasyTa ¥ COKpaIl[eHUIO YITIEPOHOTO 3arpsi3-
HeHMA Ha 15,5 M/IH TOHH OT CKUTaHMA Masy-
Ta [/ IPOU3BOAICTBA 3MeKTPO3HEPINI. ITO
IIpefronaraeT, 4TO TOfOBas SHEPIVsd, JIC-
HOJIb3yeMasi IIPY OXJTXKAEHUY, COCTABILIET
IIPMMEPHO MOJIOBMHY TOM, KOTOpas UCIO/Ib-
3yeTcs B peXxuMe HarpeBa. IIpuBenéHHble
BbILIe LBl 000011IeHbI B TA07. 2.

CKBaMMHbBI

PaccMaTpyBaOTCA CKBKWHBI, NPOOYpeH-
Hbele B TedyeHme 2015-2019 romoB Kak I
1e7Iell Te0TepMaIbHON 3/IEKTPOSHEPTETUKIA,
TaK I [/Is1 IPAMOTO MICIIO/Ib30BAHNA.

B nmepnon 2015-2019 romos B 42 cTpa-
Hax ObUIO IPOOYPEHO OKOIO 2647 CKBOXKMH
KaK [JI1 TIPOM3BOJICTBA 37IEKTPO3HEPINN,
TaK ¥ JyI OPAMOTO UCIIONb30BAHMUSA Te0Tep-
ManpHOrO TelUta. HermyOokue CKBaKMHBI
/IS TEIVIOBBIX HACOCOB HE BK/IIOYEHBI B 3T
1 pBL, HO, BEPOSTHO, COCTAB/ISIIOT IIPYIMep-
HO 20 TBIC. CKBaXIH ITy6uHoI o 100 M. ST
3,6% rogosoro mpupocra 3a nepuop, 2010—
2014 ropoB (takke mis 42 crpan). B cpen-
HEM Ha CTpaHy NPUXOAUTCA 63 CKBa>KMHBIL
CrpaHsl, mpo6ypusiiye 6ojee 100 CKBaXIH:
Kurait, Typums, Kenns, Viunonesus n Ko-

MupoBas 3KOHOMMA 3Hepruy, BbIGPOCOB Yrnepoaa U NapHUKOBbIX razos*

Bupbl akoHOMUK Benuuuna akoHoMUM

Masyr, Masyr,
MJH 6appenb  MJH T.y.T.
Kak anektpuyectBo 596 81,0
Kak Hedtb 298 40,5

* Mpu NpAMOM MCMONb30BaHUM reoTep Vi 3Hepruu, r
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cra-Puka (B mopszke yosiBanus). Ilo tumam
CKBXUH: 43,2% ObUIN IIPOOYPEHBI A1 BbI-
paboTku anexkrposteprun, 40,5% — s He-
HIOCPEICTBEHHOTO MCIONb30BaHus, 8,7% —
KOMOVHMPOBAHHBIX TEIIOHEPTETIIECKIX
n 7,6 % — MCCIENOBATENbCKUX WIM Tpajiy-
enTHbIX. OOmmass miyOuHa NPO6YpPEHHBIX
42 cTpaHaMu CKBOXMH cocTaBuia 4464 KM,
TO €CTb B CpefHEM 110 1,69 KM Ha CKBaOKUHY
1o cpaBHeHMIO ¢ 4,3 kM B 2010-2014 ropax;
OJIHAKO CPeIHsIsI ITyOMHA CKBOKVH YIS TIPsi-
MOT0 MCIIONIb30BaHMA Oy/IeT MEHBIIIE.

Crpansl, npobypusline B 001Ieil CI0X-
Hocti 6ormee 100 KM CKB@XMH 3a 9TOT IIe-
puon;: Kurait, Kerans, Typuusa n VIngonesus
(B mopsapke ybpBaHMA, Kurait mpo6ypun
1624 k). PernonanbHble BKIafbl Mo 6ype-
HMIO CKBaXMH: 15% B Adpuke mo 4eTsl-
péM crpaHaM (396 ckBaxmH); 58 % B A3uu
110 AeBATHU cTpaHaM (1537 ckBaxkun); 10,5 %
B CeBepHoit 1 IO>xHOIT AMepuKe IO IeBATU
crpanam (278 ckBaxknH); 12,2 % B EBpore o
18 crpanam (322 ckBaxuHbl); 4,3% B Okea-
HJU TI0 IBYM cTpaHaM (114 ckBaXX1H).

Tabn. 2
Yronb, Coz, SOy, NOy,
MIHT.Y.T. MAHT.Y.T. MIHT.Y.T. MIHT.Y.T.
78,1 252,6 1,75 0,054
39 126,3 0,89 0,027
p TEMN0BbIE HACOCHI, PaboTaloLLMe B PesMME OXTaHAeHNA

(B MnH), B nepecyéTe Ha HedTb (1 6appensb = 42 rannoHa).

K COOEPXAHUI0

3HEPFOCBEPEXKEHME UBU3 , ,

Mepconan
OLieHNM KONMYECTBO Yel0BEKO-TOIO0B IIPO-
(eccroHaIbHOrO IepCcoHaa, paboTaromero
B T€OTE€PMa/IbHOJ SHEPreTUKe, I MPOM3-
BOJCTBA 3/IEKTPOSHEPIUM U HPAMOTO JC-
nonb3oBaHus, B Tedenne 2015-2019 ronos.
Ha nepnon 2015-2019 ropp1 1 59 ctpan
6bIIO JIOTTOXKEHO O 34,5 TBIC. YelOBEKO-TIeT
npodecCHOHANbHBIX YCUINI, HaIpaB/ieH-
HBIX Ha Pa3pabOTKy re0TepMabHON 9Hep-
MY, KaK IjIs 97IeKTPOIHEPTUy, TaK M I
HPAMOTO VICIIONb30BaHKA (HUMKAKOTO pas-
JIMYUA MeX/Y HUMU He IIPOBOAMIOCH). [JaH-
Hble OTPAaHMYEHbI NEPCOHATIOM C BBICIINM
obpasoBanneM. CpegHil [IOKa3aTe/Ib COCTa-
BI/I 585 4€NIOBEKO-TIET Ha CTPaHy 3a IATH-
neTHuit nepuox (117 yemoBeKo-yeT B TOR Anis
CTpaHBbI). ITO MOYTH TAKOE XKe 0bIee KO-
YeCTBO IO cpaBHeHMIo ¢ 2010-2015 rogamu,
HO /11 52 CTpaH OTMEYAETCA CHIDKEHME Ha
12 % 1o crpane. Crpanbl ¢ 6omee yem 100 ye-
noBeko-neT B rof: @pannns, CIIIA, Poccns,
Vicnanpus, benbrus, Ykpamna, Hopsernus,
Ipysust m Vramms (B mopsigke yObIBaHsL);
OffHaKO IMPBI ABIAITCA IPUOTUBUTEND-
HBIMM, TIOCKO/IbKY laHHbIE J/1 HECKONbKUX
JIeT B TeUeHNe IATUIeTHETO IIepUofia OTCYT-
CTBOBAJIVL VI OLIEHUBAIICH TIPUOIVDKEHHO.
PacnipesieneHne mpocdeccroHanbHON 3aH:A-
TOCTM 1O Kareropuam: 13,5% — B mpaBu-
TENbCTBE, 23,5 % — B KOMMYHA/IbHBIX CITYK-
6ax, 10,9 % — B yHuBepcurerax, 1,8 % rar-
HBIX MHOCTPaHHbIX KOHCY/IbTAHTOB, 0,7 % —
B IporpaMMax MHOCTPAaHHO} IOMOIIM
n 49,6 % — yacTHble TpefupuATUA. B sTOM
ClTy4ae mapaMeTp 4elTOBEKO-JIET JIA IPOeK-
TOB IPAMOTO UCIIONb30BaHMsA MEHbLIE.

Pernonasnbuble fanHble 01 59 cTpan: 5,1 %
B A¢puke 1o meBsatu crpaHaM (350 der.-met
B rof); 11,4% B Cesepnoit un IOxxHoit AMme-
puke mo 11 crpanam (787 den.-7eT B TOX);
33,1% B EBpomne 1o 27 crpaHam (2288 derr.-
neT B rof); 44,0% B A3uu 1o mecsATH CTpa-
HaMm (3037 yen.-net B rop); 6,4 % B OxeaHun
110 IBYM CTpaHaM (445 4esL.-7eT B rof).
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WuBecTULMK
Ouennm o061yt 065EM MHBECTULINI B pas-
PabOTKy reoTepMasIbHOI SHEPTUM IS TIPO-
U3BOJICTBA 3TIEKTPOIHEPTUN I IIPSMOTO JIC-
nob30oBaHusA B TedeHne 2015-2019 rogos.
ITpumepro $22,262 Mipn ObUtM MHBe-
CTHPOBAaHBl B TEOTEPMAIBHYI0 SHEPTUIO
53 cTpanamnu 3a nepuop 2015-2019 ropos,
KaK JyIi TeHepUpOBAHVS 9/IEKTPOSHEPIUU
(64%), Tak M A OPSIMOTO MCIIONB30BA-
HuA (36 %), 4To mpuMepHo Ha 11,1% 6onb-
me, 9eM B 2010-2014 ropgax mna 49 crpas.
Cpepunii mokasaTenb cocTaBwi $420 MIH
Ha CTpaHy, IpU4YEM CTPaHbl, MHBECTUPYIO-
mye 6omee $500 mnu: Vingonesus, Typuus,
Kurait, TaitBanb, Kenws, Pecrry6rmka Ko-
pes, Mekcuka, Y n Vtamma (B ops1J -
Ke yObiBaHM:A). Ilo KaTeropymsaM HHBECTH-
unmit: 27,9% HpUXOAMIOCh HAa MCIONb30Ba-

Bknap B 3KOHOMUKY reoTepManbHOM SHEPruK NPAMOro UCMONb30BaHUA

|

Tabn. 3

2000 «oHceHoB» (TOpA4MIA UCTOYHNK C MHGPACTPyKTypoi), 5000 obluyectseHHbix 6akb, 1500 otenei,

CrpaHa OcobeHHOCTH BKNaga
WUcnanpgua 90 % 3naHui oTanaMBaeTcA
finonua

o6cnyruBatoLmx 15 MAH rocTei B rog
Liseuus 40 % 30aHMI 0TaNNIMBAETCA C NMOMOLLbIO reoTepMaribHbIX TensoBbIX HACOCOB
Liseiiuapus 110 TbiC. reoTepMasnbHbIX TEMMOBbIX HACOCOB (0KOMO 3,7 eANHML Ha 1 KM2)
Tynuc 244 ra oTannMBaeMbIx TENNL,
Typuma 116 ThiC. KuUnbix 06bEKTOB 0TannMBaloTcA B 17 ropofax — oKono 40 % unba
CLIA MpuMepHo 1,685 MNH reoTepManbHbIX TEMNOBLIX HACOCOB (pocT Ha 4% B rom)

Pacnpep.eneHMe Nno KOHTUHeHTaM reOTepMaanoﬁ 3Hepruu npAMoOro UCnosb3oBaHuA

KoHTUHeHTbI CrpaHbl

Adpuka n 0,2
AMepuka 17 21,7
Asua 19 45,6
Espona* 38 31,9
Okeanus 3 0,6

* Brnioyan pysmio, Poccuio u YkpauHy.
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Lonsa no MowHocTH, % MBT

Tabn. 4

[ona no Boipabotke, % THx/rop
0,4

17,7

53,4

274

1,1

HUe 37IeKTPO3Hepruy B 16 crpanax; 15,4%
IPUXOAWIOCh HA IIPSMOE MCIOTb30BaHNE
B 30 cTpaHax, 32,4% — Ha pa3paboTKy Me-
CTOPOX[IEHUIT, BKTIOYasA SKCIUTyaTallOH-
Hoe OypeHue U HaseMHOe 0OOpyHOBaHUe,
B 33 crpaHnax; 24,3 % — na HMOKP, Bkmo-
Jast pa3BefKy Ha IIOBEPXHOCTH U Pa3Beod-
Hoe OypeHMe, B 47 CTpaHaX Ha OOIIYIO CyM-
My $22,262 mipp. B Tabn. 3 mepeuncienst
HEKOTOpbIE CYI|eCTBEHHbIE BK/IA/bl IIPSIMO-
TO TeOTEPMA/IbHOTO VICIIO/NIB30BAHNS B 9KO-
HOMIIKY CTpaH. VI CHOBa MHBECTULINY B IIPO-
eKTBI IIPSAMOTO UCIIONb30BAH MEHbIIIE.

ITepeunciuM pernoHanbHble MHBECTULINI
HEIIOCPEICTBEHHO II0 KOHTMHEHTAM Halllei
IUTAHETHL: 6,3 % B AQpuKe II0 ceMy CTpaHaM
($1,412 mpm); 10,2% B CeBepHoit Ame-
puxe n IOxnoit Amepuke no 11 cTpaHam
($2,275 mnpn); 8,7% B EBpome mo 22 crpa-
HaMm ($1,926 mnpn); 0,6% B OxeaHun Io
nByM crpaHaMm ($ 0,143 mpx).

Mpumeyanus

Kak n B mpeppipymmx oruérax WGC, ne-
CKOJIbKO CTPaH BBIIEIAIOTCA B KadecTBe OC-
HOBHBIX TIPOM3BOJUTENEI 11 TIOTpebuTenei
reoTepMa/IbHBIX BOJ JI/IA MPAMOTO MCIO/b-
soBanus (Kwurait, CIIIA, IIBeuns, Typuns,
Anonnsa, lepmanmsa, Vicmanpmsa, PunnAH-
mmst, Opanuns u Kanaga), ogHako B 607b-
IIMHCTBE CTPAH pasBUTHE UAET MeJJIEHHO.
STO HeYAMBUTENIBHO, IOCKO/IbKY OCHOBHBIM
KOHKYPEHTOM sBJIIeTCSI MCKOIlaeMoe TOII-
mmBo. Emé ogHO mpenATcTBrMe — BBICOKNE
IlepBOHaYa/IbHble MHBECTULIMOHHbIE 3aTpa-
TBI Ha TeoTepMasibHble NPOeKTbl. OpHAKO
MHOTVe CTPaHBl IIPOBOJAT HEOOXONUMYIO
HOATOTOBUTEIbHYI0 PabOTy, MHBEHTAPU-
3aLMI0 U KOJIMYECTBEHHYIO OLIEHKY CBOMX
PeCypcoB B paMKax IOATOTOBKY K ITOC/IETY-
IOIeMY PasBUTHIO TIPK YIy4LIEHUN SKOHO-
MIYECKOJ CUTYAIVH, KOI/a IPaBUTEIbCTBA
U 9aCTHbIE IHBECTOPBI CMOTYT YBUAETD IIpe-
VIMYIECTBA COOCTBEHHDIX, OT€YECTBEHHBIX
BO30OHOB/IIEMBIX ~VICTOYHUKOB ~SHEPIIL
IT0 BepHO A MHOrMX Boctouno-Adpu-
KaHCKIUX CTpaH, Takux Kak JDxnbyrn, dpu-
Tpes, Marnasuy, MosambuK, Pyanpa, Tansa-
HY, YraHza, 3amM6us u 3umbabBe, KOTOpble
0071a/]aloT TIOTEHIMATbHbIMI Te0TepMajlb-
HBIMU PecypcaMit, CBA3aHHbIMU ¢ BocTouHO-
AdprikaHckoit prdTOBOI TOMIHOIL.

B Tabn. 3 ykasaHBI CTpaHbI, B KOTOPBIX
IpsIMOe  VICTIONIb30BaHMe Te0TePMAIbHOI
sHeprum obecednBaeT  3HAYUTETHHBII
BK/IAJl B WX O3HepreTuyeckyue MOTpeOHO-
cru. Pacripenenenne morpebneHnst reorep-
MajIbHOV SHepruy 10 KOHTMHEHTaM IIOKa-
3aHO B TaO/. 4, U3 KOTOPOIl CIEHyeT, YTO
Asua u EBpona ABIA0TCA /upepamu, Ipy-
4yém 57 u3 88 crpan coobum o 77 % ycra-
HOBJIEHHOIT MowHocTy [MBT] 11 80,6 % mpsi-
moro npumenenns [TIx/rox].
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= [op0B0e notpebnenue aHeprum

TopoBoe notpe6nexue aneprum, Mnu Tw/rog

1995

2000

2005 2010

Puc. 1. YcTaHoBNeHHasA MOLUHOCTb NPAMOrO
MasnbHOM 3Hepruum u exerogHoe notpebnexue B 1

C pocroM mHTEpeca K TIeOoTepMaTbHBIM
(TPYHTOBBIM) TEIUIOBBIM HAcocaM CTaJo
OYEBI/IHBIM, YTO TeOTepMajIbHAsA IHEPTUA
MOXeT 3KCIUTYaTMpOBAaThCs B IOOOM Me-
CcTe, IPMYEM KaK JJIS1 OTOIVIEHNS, TaK U JIA
oxtaxjenus. B Hacrosmee spemsa GHP co-
CTaB/IAI0T 72 % 110 YCTaHOB/IEHHOJ MOILHO-
ctu [MBr] n 58,8 % o rogoBoMy motpebie-
Huto sHeprut (TIDK/Tof), KaK 9TO IOKA3aHO
Ha puc.1 u 2 [27]. DTOT BUJ TeOTepMaIbHO-
ro 3HepromnorpedmeHus Bo3poc ¢ 2015 ropa.
TeoTepMasibHBIe pecypchbl C HU3KOM U yMe-
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YcTaHOBMIeHHasA TeN0Bas MOWHOCTb, Thic. MBT

TopoBoe noTpe6nexue 3Heprum, T

2015 2020 1995

UCMONb30BaHMA reoTep-
995-2020 ropgax

PEHHOJ TEMIIEPATYPOIl TAKXKE UCIIONb3YIOT-
Cd Ha KOMOMHMPOBAHHBIX TeEI/IO/EKTPO-
cranuax (TOC), rae ropAdas Boja, 4acTo
¢ temnepatypoit Hike 100 °C, cHavama 1npo-
XO[NT depe3 OMHAPHYIO 9/EKTPOCTAHLIMIO
(opranmyecknit nukn PenkuHa), 3aTeM pac-
npefensaercsa il OTOIUIEHMS IOMElLeHMI,
I/TaBaTe/IbHBIX 0acceifHOB, TEIVINL, Mpo-
MBIIL/ICHHOTO IIPMMEHeHs 1/ phI6OBOJ-
HBIX IIPY/IOB, IPEX/ie YeM OHA 3aKauMBaeTCs
06paTHO B BOJOHOCHBII rOpy30HT. [IpoeKThI
T3C, 6e3ycnOBHO, MAKCHMU3UPYIOT UCIIOMb-

CBopHan MHpOpMaLMA N0 MOLLHOCTM MO Pas/IM4HbIM KaTeropuaM UCMOJb30BaHUA™® 1abn. 5

Cdepa npuMeHeHus MowHocTb no rogam, MBT

1995 2000 2005 2010 2015 2020
leoTepManbHble TennoBble HACOChI 1854 5275 15384 33134 50 258 77 547
OTonnexue nomewyeHuit 2579 3263 4366 5394 7602 12768
Tennuubl 1085 1246 1404 1544 1972 2459
CyLwiKa ceNbXo3KynbTyp 67 74 157 125 161 257
NpombiwneHHocTb 544 474 484 533 614 852
BacceiiHbl 1085 3957 5401 6700 9143 12 253
OxnaxkaeHue/nnaBneHue cHera 115 N4 37 368 360 435
Mpoyee 238 137 86 42 79 106
Wroro 8664 15 145 28269 48493 70 885 107 727
MpouexTa npupocra 3a naTh net +74,8 +86,7 +71,5 +46,2 +52,0

CBOﬂHaﬂ Taﬁnuu.a M0 MOLLHOCTU NO pa3jinvyHbIM KaTeropuaMm ucnonb3oBaHua* Tabn. 6

Cdepa ucnonbsoBanua MowHocTtb no roaam, Tx/rog

1995 2000 2005 2010 2015 2020
leoTepManbHble TenoBble HACOChI 14 617 23275 87503 200149 326848 599981
Otonnexue 38230 42926 55 256 63025 88668 162 979
Tennuubl 15742 17 864 20 661 23264 29038 35826
AkBaKynbTypa 13493 11733 10976 11521 11953 13573
CywkKa arponpoayKToB 1124 1038 2013 1635 2030 3529
MpoMbiwnenHoe 10120 10220 10868 11 745 10 454 16 390
BacceiiHbl 15742 79 546 83018 109 410 119 611 184070
Oxnax<aeHue/nnaBnesue cHera 124 1063 2032 2126 2596 2589
Mpoyee 2249 3034 1045 955 1440 1950
Wroro 112441 190699 273372 423830 592638 1020887
MpoueHT NpupocTa 3a NATbL net +69,6 +43,4 +55,0 +39,8 +72,3

* [laHHble TabnuLibl ABNAIOTCA NOBTOPOM Tab. 8 1 9, cooTBETCTBEHHO

K COAEPH{AHUIO

, U3 BTOPOI YacTu [iaHHoW cTaTbu [27].

R — —

2000

B Pa3sesieHue akBaKkynbTyp
M MpoMmbiwneHHoe NpUMeHeHne

I_-l _.l].-l

2005 2010 2015 2020

Puc. 2. MupoBoe notpebneHue reotepManbHoOi 3HEpruM MpsAMOro mc-
nonb3oBaHua B 1995-2020 ropax

30BaHIE PECypcoB IIPU OFHOBPEMEHHOM
TIOBBIIICHUU peHTa6eanoc1‘M I/[HBGCT]/IL[I/IIZ.
9To 6bIT0 TTOKa3aHO B Vicnanpum, ABCTpyn
u lepmanny, a Tarxoke B KamIryce Texnomnoru-
yeckoro nHctutyTa Operona B ropoge Kia-
mar-®orc (wrar Operon, CIIIA).

KioueBble mapameTpbl M IIOSCHEHUA
4acTO OTCYTCTBOBAIM B JOK/Iafax ¢ OOHOB-
NEHHBIMM JJAHHBIMU 110 cTpaHaM a1 WGC
2020, 1Crionb3yeMbIX B 3TOM BCEMUPHOM pe-
3toMe. HekoTopple JaHHBIE OKa3a/MCh OILIN-
6OYHBIMU M/IV HEBEPHO NIPEfCTABICHHBIMIA,
HampuMep, ¢ K03 UIMeHTaMy MOITHOCTI
6ormee 1,0. Bbuty IpeANpPUHATEL YCUINA IS
UCIIPAB/IeHNsI 3TUX OMIMOOK, B TOM YMCIIE
ClleTIaHbl JJONOTHNUTENbHbBIE OLIEHKM Ha OC-
HOBe JOCTYIIHOI MH(OpMALVIN.

HecMmoTps Ha 3TH pacxoXXfieHns, paboTa
HaJl JaHHBIM 0630pOM OKa3a/1ach MOJIE3HOI,
IIOCKO/IbKY OHA IO3BO/N/IA IIPOJEMOHCTPU-
poBaTh, YTO NpsAMOE NPUMEHEHUE TeoTep-
MaJIbHBIX PEeCypcoB C HM3KOM M YMepeH-
HOJI TeMIIEPATYPOII IIPU COOTBETCTBYIOLIX
YCNIOBUAX ABAETCA SKOHOMIIECKN IIeIeCO-
00pasHbIM ¥ MO>KET BHECTY 3HAYMTE/TbHBbII
BK/IaJ, B 3HEPreTHYecKuii OalaHC CTpaHbI
win pernona. ITo mepe ucTomeHNsA MCKO-
I1aeMOTO CBIPBSI M POCTA LieH Ha He(Th 1 ra3
reoTepMajibHasl HEPIVA CTAHET SKOHOMMU-
YECKM BBITOIHBIM a/IbT€PHATUBHBIM MCTOY-
HVIKOM 3HEepIUM.
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Hecmotps Ha To, 4TO IepBOHAYAJIbHBIE 3a-
Tparhl Ha PaspabOTKy re0TepMaIbHOIO pe-
cypca BBICOKU (pa3Benka, OypeHue CKBaXXIH,
CTPOUTENLCTBO TPYOOIPOBOZIOB M YCTaHO-
BOK), [IOJITOCPOYHbIE 3aTPAThI B TAHHOM CITy-
yae BecbMa Heenukiu. [To cpaBrenmo ¢ 2015
TOJIOM IIPsIMOE MCIIO/Ib30BaHNE Te0TepMaib-
HOJI 9HEPTUY YBEIMYM/IO CBOM BKJIAJ B M-
POBOJI TOLOBOJ 3HEpPreTUHYecKMii OamaHC
IIPYIMEPHO C IOJIOBVMHBI JO OFHOTO THA B TOf,.

Ha MoMeHT HammcaHWA JJaHHOTO MaTe-
puana (nexabpp 2019 roga) CTOMMOCTD ChI-
poit HedTH cocTaBsia $63 3a Gappenb, HO
B IIOCTIEAHME TONbI MEHSA/MACh B IIpefenax
or $40 mo $80 3a 6appens. OnHako, Korma
reoTepMajIbHasi SHEpIusl CTAHOBUTCS Ooree
KOHKYPEHTOCIIOCOOHOI! C MCKOITaeMbIM TOII-
JIMBOM, OCOOEHHO eC/I K 1IeHaM Ha HOC/Ief-
Hee IIPVMEHSIOTCS YIZIepOfHble mrrpadsr,
V1 JTy4Ille IOHMMAIOTCS Y IPUHYMAIOTCS 9KO-
JIOTMYeCKNe BBITOADI, PasBUTHE IOTpebie-
HUA «eCTECTBEHHOTO Tellla 3eMIn» I0TKHO
YCKOPUTBCA. DTOT POCT XOPOIIO IPONTIIIO-
CTpupoBaH B TabL. 5 11 6 (Tabn. 8 m 9 3 [27])
mHa puc.1u 2 [27].

BaxHolt 3amauell B reoTepMaJbHOM CO-
ob1ecTBe SIBISIETCS PACIPOCTPAHEHNE UH-
opmaru 0 reoTepManbHON 3Hepruy, eé
Pa3IMYHBIX ITPUMEHEHUAX I MHOTOUNC/IEH-
HBIX S5KOHOMMYECKUX U SKOTIOIMYECKUX BbI-
TOf§aX, KOTOPBIE MOTYT OBITh IIO/TYY€HBI OT e€
UCTIONb30BaHMA.

[leknapauus KOHKypUpYIOLUX
UHTepecoB

ABTOpBI He COOOIIAIT O KaKUX-TUOO0 3asB-
JIEHVAX O 3aTHTEPECOBAHHOCTI. ®

BnarogapHoctu

LxxoH Nlyna (John W. Lund) v AHuko Tot (Aniko N. Toth), aBTopbl opUrHansHoro Matepuana
Direct Utilization of Geothermal Energy: 2020 Worldwide Review, xoTenu 6bl nobnarogaputs
MHOMMX CMeLManmCToB, NPeaoCTaBMBLLMX 0OHOBMNEHHbIE [OKYMEHTbI MO CTPaHaM C AaHHbIMMU,
KOTOpble BbIN0 TPYAHO HANTU UM BBIYUCITL. 3TW LGP SOMHKHbI ObITb paccumTaHbl IMBO He-
MOCPEACTBEHHO aBTOPaMM U3 CTPaH, AaHHble Mo KOTOPbIM MpeaocTaBANnCh, OO aBTopaMm
opuUrMHanbHoro Matepuana. JroH JlyHa 1 AHrKo TOT HadetoTCA, YTO X OLEHKM reoTepMarb-
HOM MOLLIHOCTM M UCMOMb30BaHWA JOCTaTO4HO TOUHbI, OAHAKO OHM MPUBETCTBYIOT Mtobble Npea-
JIOKEHWA MO U3MEHEHWAM UM KOPPEKTUPOBKAM.

ABTOpLI XOTENN Bbl TaKHKe MOCBATUTL 3Ty CTa-
Thi0 ABYM BedyLLMM CreLpmanicraM, npodeccuo-
Hanam B cdepe MPAMOro MCMOMb30BaHWA reo-
TepMarnbHoM 3Hepruu: Bo-MepBblX, MuKknowy
Apnawm (Miklos Arpasi, 1945-2018), BeHrep-
CKOMY [eosiory, KoTopbi pabotan B BeHrepcKol
HedTerazoBo KoMnaHum (MOL), 3aHMMaBLLIeNcA
NPOEKTaMW HENOCPEACTBEHHOMO MCMONL30BaHNA
reoTepMarbHoM aHeprim B BeHrpum. OH 6bin aB-
TOPOM MHOIVIX UCCIe[0BaHUI W NMyBAKaLWMA.

B Anbarunn Anbdpep @patuepu (Alfred Frasheri, 1935-2018) 6611 13BECTHBIM MHHKEHEPHLIM
reosioroM 1 reodU3nKOM Ha Freosoro-MUHepanorMieckoM darynsteTe [ocydapCcTBEHHO0 YHM-
BepcuTeTa TupaHbl (Universiteti i Tiranés, AnbaHuA) n MHoroe caenan And conencTsua npsaMoMy
MPUMEHEeHWI0 Fre0TePMasbHOM 3HEPIW B AAHHOM CTPaHe.

TaKKe, XOTA OH He 6bl1 BoBNEYEH B paboTy Mo HemocpeaCcTBEHHOMY WCMOMb30BaHMIO reo-
TepMasibHbIX UCTOYHMKOB, He06X0AMMO BCroMHWUTL Pyaskepo Beptanu (Ruggero Bertani, 1956—
2018). OH 6bIn1 13BECTEH CBOEI PaboTOM C MerKayHapoaHbIM KoHLepHoM ENEL (Ente Nazionale
per ['Energia Elettrica) B PuMe B kadyecTtBe avpeKTopa [enaptameHTa nHHosauwmin ENEL Green
Power u B KadecTBe MeHedKepa Mo PasBUTUIO reoTepMalibHOM HB13Heca B MerayHapoaHOM
otaene komnaHum ENEL, 6611 aBTopom goknanos Ha World Geothermal Congress 2010 1 2005,
NPeaCTaBMB BarkHbIe 0OHOBNEHHBIE AaHHbIE MO MUPOBOMY MPOU3BOACTBY U UCMOSL30BaHMIO
reoTepMarbHOM 3HEprK, a TakMe ABNACA Mpe3naeHToM EBponelickoro coseTa no reotep-

[:xoH Jlyna v Auuko Tot

MarbHoM aHepreTuKe (European Geothermal Energy Council, EGEC).
HakroHeu, [I#oH JTyHa xoTen 6bl nobnaronaputs ceoio cyrpyry EBy 3a moMoLLb B pefaKkt-

POBaHMM [aHHOro (OPUrMHAIBHOr0) MaTepuana.

—

. Kodhelaj N., Bushati S., Cela B. et al. Albanian progress
on geothermal usage (2015-2019). Proc. of 2020 World
Geothermal Congress. Reykjavik, Iceland. 2020. 10 p.

2. Frasheri A. Geothermal energy resources of Albania:
Country Update. Proc. of 2015 World Geothermal Con-
gress. Melbourne, Australia. 2015. 11 p.

. Miosi¢ N., Samardzi¢ N., Hrvatovi¢ H. The current sta-
tus of geothermal energy research and use in Bosnia and
Herzegovina. Proc. of 2020 World Geothermal Congress.
Reykjavik, Iceland. 16 p.

4. Hristov V,, Benderev A., Stoyanov N. et al. Geothermal
Update for Bulgaria (2014-2018). Proc. of 2020 World
Geothermal Congress. Reykjavik, Iceland. 2020. 11 p.

. Kolbah S. Zivkovi¢ S., Skrlec M., Tumara D. Finaly the
start of power production: Country Update for Croa-
tia (2020). Proc. of 2020 World Geothermal Congress.
Reykjavik, Iceland. 2020. 14 p.

6. Michopoulos A. Geothermal development in Cyprus:
Country Update 2019. Proc. of 2020 World Geothermal
Congress. Reykjavik, Iceland. 2020. 5 p.

. Jiracova H., Stibitz M., Frydrych V., Durjova M. Geo-
thermal Country Update for the Czech Republic. Proc. of
2015 World Geothermal Congress. Melbourne, Australia.
2015.7p.

8. Dédecek. P, Safand J., Tym A., Holecek J. Czech Repub-
lic Country Update (2018). Proc. of 2020 World Geother-
mal Congress. Reykjavik, Iceland. 2020. 6 p.

. Lund J.W,, Freeston D.H., Boyd T.J. Direct utilization of
geothermal energy: 2010 Worldwide Review. Geother-
mics 40. Elsevier. 2011. Pp. 159-180.

. Papachristou M., Dalampakis P, Arvanitis A. et al. Geo-
thermal developments in Greece: Country Update

w

[

~

o

78

8/2021

11.

—_

12.

19.

(2015-2020). Proc. of 2020 World Geothermal Congress.
Reykjavik, Iceland. 2020. 14 p.

Toth A.N. Country Update for Hungary. Proc. of 2020
World Geothermal Congress. Reykjavik, Iceland. 2020.
10 p.

Zinevicius E, Sliaupa S., Mazintas A., Nika N. Geother-
mal energy in Lithuania: Country Update. Proc. of 2020
World Geothermal Congress. Reykjavik, Iceland. 2020.
2p.

. Popovska-Vasilevska S., Armenski S. Macedonia: Coun-

try Update (2020). Proc. of 2020 World Geothermal
Congress. Reykjavik, Iceland. 2020. 6 p.

. Kepinska B. Geothermal energy: Country Update Report

from Poland (2015-2019). Proc. of 2020 World Geother-
mal Congress. Reykjavik, Iceland. 2020. 13 p.

. Gavriliuc R, Rosca M., Bendea C. et al. Geothermal en-

ergy in Romania: Country Update (2015-2019). Proc. of
2020 World Geothermal Congress. Reykjavik, Iceland.
2020. 12 p.

. Oudech S., Djokic I. Geothermal energy use: Country

Update for Serbia. Proc. of 2020 World Geothermal Con-
gress. Reykjavik, Iceland. 2020. 11 p.

Fri¢ovsky B., Cerndk R., Marcin D. et al. Geothermal
energy use: Country Update for Slovakia. Proc. of 2020
World Geothermal Congress. Reykjavik, Iceland. 2020.
19p.

. Rajver D., Rman N., Lapanje L., Prestor J. Geothermal

Country Update Report for Slovenia (2015-2019). Proc.
of 2020 World Geothermal Congress. Reykjavik, Iceland.
2020. 16 p.

Henneberger R. Personal communication by email (May
15, 2009). Geothermics. Richmond, California (US).
2009.

20.

2

—

22.

23.

24.

25.

26.

2

28.

29.

N

Lund J.W,, Freeston D.H., Boyd T.J. Direct applications of
geothermal energy: 2005 Worldwide Review. Geother-
mics 34. Elsevier. 2006. Pp. 691-727.

. Zui V1. Geothermal atlas and resources of Belarus:

Country Update. Proc. of 2020 World Geothermal Con-
gress. Reykjavik, Iceland. 2020. 12 p.

Melikadze G., Tsertsvadze N., Vardigoreli O., Kapanadze
N. Geothermal resource of Georgia. Proc. of 2020 World
Geothermal Congress. Reykjavik, Iceland. 2020. 7 p.
Svalova V., Povarov K. Geothermal resources and ener-
gy use in Russia. Proc. of 2020 World Geothermal Con-
gress. Reykjavik, Iceland. 2020. 9 p.

Morozov Y., Barylo A., Lysak O. Geothermal energy
Country Update Report from Ukraine (2020). Proc. of
2020 World Geothermal Congress. Reykjavik, Iceland.
2020.6p.

Beardsmore G., Davidson C., Payne D. et al. Australia:
Country Update. Proc. of 2020 World Geothermal Con-
gress. Reykjavik, Iceland. 2020. 16 p.

Daysh S., Carey B., Doorman P. et al. New Zealand Coun-
try Update (2015-2020). Proc. of 2020 World Geother-
mal Congress. Reykjavik, Iceland. 2020. 17 p.

bagasos I'b. Ilpamoe mcnonbsoBaHue reoTepmarnb-
HOIT 9Hepruu: BceMupHbiit 063op 2020. Yacrs 1 / Iep.
canrn. // Kypnan COK, 2021. Ne6. C. 64-79.

Kasameyer B. Working draft: Brief guidelines for devel-
opment of inputs to CCTS from the Technology Work-
ing Group. Lawrence Livermore Laboratory, California
(US). 1997. 10 p.

Goddard W.B., Goddard C.B. Energy fuel sources and
their contribution to recent global air pollution trends.
Trans. of Geothermal Resources Council 14(1). Davis,
California (US). 1990. Pp. 643-649.

K COAEPHAHUIO


https://www.c-o-k.ru/archive-cok?num=6&year=2021
https://www.c-o-k.ru/archive-cok?num=6&year=2021
https://www.britannica.com/contributor/John-W-Lund/8592885
https://www.researchgate.net/profile/Aniko-Toth-9

ENERGY EFFICIENCY AND ENERGY SAVING

Energy conservation measures when providing natural gas-supply to remote
areas of Russia. Pp. 42-46.

Stanislav V. Chicherin, postgraduate student, the “Thermal Engineering” Department,
Omsk State Transport University (OmSTU, Omsk city); Sergey V. Glukhov, PhD, Asso-
ciate Professor, the “Thermal Engineering” Department, OmSTU (Omsk city); Andrey
V. Zhuikov, PhD, Head of the Educational and Scientific Laboratory of the Department of
Thermal Engineering and Hydrogas Dynamics, the Polytechnic Institute of the Siberian
Federal University (Pl SFU, Krasnoyarsk city); Anatoly Iv. Matyushenko, PhD, Head of
the Department Engineering systems of buildings and structures, the Civil Engineer-
ing Institute of the Siberian Federal University (CEl SFU, Krasnoyarsk city); Vladimir
Al Kulagin, Doctor of Technical Sciences, Head of the Department of Heat Engineering
and Hydro-Gas Dynamics, PI SFU (Krasnoyarsk city); Lilia V. Priymak, PhD, Associate
Professor, the Department of Engineering Systems of Buildings and Structures, ISI SFU
(Krasnoyarsk city)

1. A. Ivanter, S. Kudijarov. Hvatit li regionam Rossii gaza? [Will the regions of Russia have
enough gas?]. “Novosti sibirskoj nauki” ot 23.11.2020 [The “News of Siberian Science”
dated November 23, 2020]. Web-source: sib-science. info. Access data: Mart 20, 2021.
[In Russian]

. Jenergojeffektivnaja blochno-modul'naja kotel'naja proshla opytno-promyshlennuju jeksplu-
ataciju v Permskom RNU [The energy-efficient block-modular boiler house has passed pi-
lot operation at the Perm Regional Oil Pipeline Department]. Press-reliz AO “Transneft’ —
Prikame” ot 31.01.2020 [Press release of “Transneft-Prikamye’, JSC, dated January 31,
2020]. Web-source: kama.transneft.ru. Access data: May 10, 2021. [In Russian]

. Ob utverzhdenii Strategii social'no-jekonomicheskogo razvitija Dal'nego Vostoka i Bajkal-
skogo regiona na period do 2025 goda [On the approval of the Strategy for the socio-eco-
nomic development of the Far East and the Baikal region for the period up to 2025]. Ra-
sporjazhenie Pravitel’stva RF ot 28.12.2009 Ne2094-r [Order of the Government of the Rus-
sian Federation of December 28, 2009 No. 2094-0]. [In Russian]

4. V.A. Butuzov. Geotermal'noe teplosnabzhenie: stoletnij opyt raboty rossijskih nauchnyh
shkol [Geothermal heat supply: A century of experience in the work of Russian scientific
schools]. Jenergija: jekonomika, tehnika, jekologija [“Energy: economics, technology, ecol-
ogy” Magazine]. 2019. No. 5. Pp. 16-32. [In Russian]

. V.T. Fjodorov, M.N. Kokoev. Al'ternativnoe teplosnabzhenie severnyh poselkov gorodskogo
tipa [Alternative heat supply to northern urban-type settlements]. Promyshlennoe i grazh-
danskoe stroitel’stvo [“Industrial and civil construction” Magazine]. 2020. No. 8. Pp. 65—
73. [In Russian]

. Ju.L. Lipovka, A.S. Venin, A.S. Mihajlova. Gidravlicheskij rezhim teplovoj seti pri perehode

s otkrytoj na zakrytuju sistemu teplosnabzhenija [Hydraulic regime of the heating network

during the transition from an open to a closed heat supply system]. Jenergosberezhenie

i vodopodgotovka [“Energy saving and water treatment” Magazine]. 2019. No. 6. Pp. 53-56.

[In Russian]

E.A. Kikot, EN. Gazizov. Vybor struktury teplovoj generacii v gorodah RF pri aktualiza-

cii shem teplosnabzhenija [The choice of the structure of thermal generation in the cities

of the Russian Federation when updating heat supply schemes]. Izvestija vuzov. Problemy

jenergetiki [Proc. of the Higher Educational Institutions. Energy Sector Problems]. 2020.

No. 5. Pp. 71-82. [In Russian]

. G.N. Bajdjusenov, S.K. Abildinova, A.A. Elemanova, R.A. Sadykov. Jeffektivnost’ peno-
poliuretanovyh trub pri modernizacii teplosetej [The effectiveness of polyurethane foam
pipes in the modernization of heating systems]. Izvestija KGASU [Bulletin of the Kazan
State University of Architecture and Civil Engineering (“Izvestiya KGASU”)]. 2020. No. 1.
Pp. 109-117. [In Russian]

9. S.V. Chicherin. Rezervy snizhenija teplovyh poter’ setej i povyshenija nadezhnosti
teplosnabzhenija: analiz proektnoj i ispolnitel'noj dokumentacii [Reserves for reducing heat
losses of networks and increasing the reliability of heat supply: analysis of design and as-
built documentation]. Vestnik VolgGASU. Serija: Stroitel’stvo i arhitektura [Bulletin of the
Volgograd State University of Architecture and Civil Engineering (“Vestnik VolgGASU”).
Series: Building and architecture]. 2020. No. 1. Pp. 204-215. [In Russian]

10. S.A. Bannikova, V.M. Zaharov, M.V. Kozlova. Jeksperimentalnoe opredelenie teplovyh po-
ter’ seti teplosnabzhenija dlja ih ispol’zovanija v ustrojstve utilizacii [Experimental deter-
mination of heat losses of the heat supply network for their use in the utilization device].
Vestnik IGJeU [Bulletin of the Ivanovo State Power Engineering University (“Vestnik of
ISPEU”)]. 2019. No. 1. Pp. 5-11. [In Russian]

. E.A. Birjuzova, A.S. Gluhanov. Vlijanie sposoba prokladki truboprovodov na jenergojeffek-
tivnost’ teplovoj seti [Influence of the method of laying pipelines on the energy efficiency
of the heating network]. Vestnik PNIPU. Stroitel’tvo i arhitektura [Bulletin of the Perm Na-
tional Research Polytechnic University (“Vestnik of PNRPU”). Series: Construction and
architecture]. 2019. No. 4. Pp. 59-66. [In Russian]

12. D. Wolfrum, T. Neidhart. District heating pipes buried in temporarily flowable backfill

materials. Energy Procedia. 2008. Vol. 149. Pp. 170-178.

13. Y. Shi, J. Du, D.A. Worthy. The impact of engineering information formats on learning and
execution of construction operations: A virtual reality pipe maintenance experiment. Au-
tomation in Construction. 2020. Vol. 119. No. 103367.

14. S.V. Chicherin, A.V. Zhujkov. Proverka sostava oborudovanija ITP na sootvetstvie
trebovanij zakazchika, normativno-tehnicheskogo regulirovanija i celesoobraznosti [Check-
ing the composition of the individual heating point equipment for compliance with cus-
tomer requirements, regulatory and technical regulation and feasibility]. Zhurnal San-
tehnika, otoplenie, kondicionirovanie (SOK) [Journal of Plumbing. Heating. Ventilation].
2020. No. 6. Pp. 30-34. [In Russian]

[

w

5

(=2}

N

=3

—
—_

K COOEPXAHUI0

REFERENCES

ENERGY EFFICIENCY AND ENERGY SAVING

15. S.V. Chicherin. Specifika sostavlenija zadanija na proektirovanie razdela OViK ob#ektov
detskih i sportivnyh uchrezhdenij [Specificity of drawing up a task for the design of the
HVAC section of facilities for children’s and sports institutions]. Zhurnal Santehnika, oto-
plenie, kondicionirovanie (SOK) [Journal of Plumbing. Heating. Ventilation]. 2020. No. 3.
Pp. 34-37. [In Russian]

16. K.M. Lug, R. Li, L. Xu et al. Energy flexibility potential of a small district connected to
a district heating system. Energy and Building. 2020. Vol. 225. No. 110074.

17. O sostave razdelov proektnoj dokumentacii i trebovanijah k ih soderzhaniju [On the com-
position of the sections of the project documentation and the requirements for their con-
tent]. Postanovlenie Pravitel'stva RF ot 16.02.2008 Ne87-PP (red. ot 27.10.2015) [The De-
cree of the Government of the Russian Federation dated February 16,2008 No. 87-DG (as
Amended on October 27, 2015)]. [In Russian]

18. GOST R 21.101-2020 [State Industry Standard of Russia No. 21.101-2020]. Sistema proekt-
noj dokumentacii dlja stroitel’stva. Osnovnye trebovanija k proektnoj i rabochej dokumenta-
cii [System of design documentation for construction. Basic requirements for design and
working documentation]. Moscow. Standartinform [Russian Scientific-Technical Infor-
mation Centre for Standardization, Metrology and Conformity Assessment (“Standartin-
form” Publishers)]. 2021. [In Russian]

Nonstationary thermal conductivity in a multilayer wall under abnormal winter
weather conditions. Pp. 48-51.

Alexander V. Fomin, PhD, Associate Professor; Oleg V. Mkrtychev, PhD of Physical
and Mathematical Sciences, Associate Professor, Novorossiisk Branch of Belgorod
Shukhov State Technology University (Novorossiysk city)

1. A.V. Gavrikov, A.Ju. Ivanov. Anomalno silnaja bora na Chernom more: nabljudenie iz kos-
mosa i chislennoe modelirovanie [ Abnormally strong bora in the Black Sea: observation
from space and numerical modeling]. Izvestija RAN. Fizika atmosfery i okeana [Bulletin
of the Russian Academy of Sciences. Physics of the atmosphere and ocean]. 2015. Vol. 51.
No. 5. Pp. 1-12. [In Russian]

2. Bora (veter) [The bora (wind)]. Wikipedia. Web-source: ru.wikipedia.org. Access data:
May 17, 2016. [In Russian]

3. SP 50.13330.2012 [Building Norms & Regulations (National Codes and Standards of Rus-
sia) No. 50.13330.2012]. Teplovaja zashhita zdanij. Aktualiz. redakcija SNiP 23-02-2003
[Thermal protection of buildings. Updated edition of Sanitary Norms and Regulations
of Russia (Russian Public Health Regulations) No. 23-02-2003]. Moscow. 2012. 100 p.
[In Russian]

4. Tehnicheskij reglament o bezopasnosti zdanij i sooruzhenij [Technical regulations on the
safety of buildings and structures]. Fed. zakon ot 30.12.2009 Ne384-FZ (posl. red.) [Feder-
al Law of Russia of December 30, 2009 No. 384-FL (last edition)]. [In Russian]

5. VI Ledenev, L.V. Matveeva. Fiziko-tehnicheskie osnovy jekspluatacii naruzhnyh kirpichnyh
sten grazhdanskih zdanij: ucheb. posobie [Physical and technical basis for the operation
of external brick walls of civil buildings: A textbook]. Tambov. Izd-vo TGTU [Publishing
House of the Tambov State Technical University]. 2005. 160 p. [In Russian]

6. A.P. Solodov. Teplomassoobmen v jenergeticheskih ustanovkah: jelektronnaja kniga [Heat
and mass transfer in power plants: e-book]. NIU “MJel” [Moscow Power Engineering In-
stitute]. Web-source: twt.mpei.ac.ru. Access data: February 12, 2017. [In Russian]

. A.V. Fomin. Chislennoe reshenie zadachi Stefana metodom prjamyh [Numerical solution
of the Stefan problem by the method of straight lines]. Promyshlennaja teplotehnika [“In-
dustrial heating technology” Magazine]. 1986. Vol. 8. No. 5. Pp. 10-13. [In Russian]

8. E.A. Volkov. Chislennye metody [Numerical methods]. Moscow. Nauka [“The science”

Publishers]. 1987. 248 p. [In Russian]

~

79

CanTtexHuka OTtonnenne KoHavuvoHWpoBaHWe



15-9 MEXKAYHAPOHAA BbICTABKA «<BO[A: 9KOJIOI A U TEXHONOIrna»

7-9 CEHTSBPA 2021

MOCKBA, KPOKYC 3KCINO

NMPEACTABBTE JTIYHLUME TEXHOTOIMNA
Onsd BOAOCHABXXEHWA U BOOOOTBEAEHUSH

HA BEQYLLEW HPDG:ECCHOHAHI:HOH i
BbICTABKE  * §

"

“,f"‘ s .;l'i‘ ~F

ik .43
_ \ ’_n&i =
e ”»
'Ggﬁg;_a .&...-._w...;? " YL |
- 2 s S g
s 4

-

-

: '""-v . L

- 33

N -
’ L]
L]
LY

TTLL Lo ?.ni:'“

3ABPOHWPYWTE
CTEHA

WWW.ECWATECH.RU |

OpraHn3aTtop: G_ Reed Exhibitions’

000 PENKC. PEKAAMA


https://www.ecwatech.ru/

_RAWI MEXIYHAPORHbI G0PYM [
_FORUM | ’

- 1-2 pekabps / Mova 2021
FnaBHOe C06bITVIe, KOTOpOe exerogHo

cobupaeT Ha ogHOM NoLWAfKe NNAEpPoB
N NPAKTUKOB BETPOUHAYCTPUN

o, T

Mpurnawaem Ha ®opym 2021
we [lOCTABLLMKOB KOMMNOHEHTOB ¥ NMPOuN3BoaAMTENEN 060pYya0BaHUS
Ans B3Y, rotoBbIX K OKann3aumum

KoMnaHum, 3aHMMaroLLyecsi KOHCTPYMPOBAHMEM 1 MPOU3BOACTBOM
BETPOreHepaTopoB

MpoeKTHble N CTPOUTENbHbIE KOMMAHMW, FOTOBbIE Pa3BUBATLCS
B KoMneTeHuuax B3C

Hed)TeraaoBble n aHepreTnvyeckme KomnaHmm, KOTopble rotoBbl
pa3BnBaTb BETPO3IHEPIETUKY KaK OTAENbHOE HalpaB/ieHNE

XvMMYecKne 1 MeTannyprmuyeckre KOMnaHum, 4em nHTepec —
CHVDKEHWE YINepOAHOro cnepa ux NpegnpusTuii

KoMnaHuu, 3aHnMatowmecst obcnyxmeaHnem n cepsmcom B3C
Jlornctnyeckme 1 KpaHoBble KOMMaHUN

KomnaHun nHmumatnebl Rel00 — 3anHTepecoBaHHbIE B MOKYMKe
N nepexoae Ha 3eN1eHY0 SHepPruo

MonHas nHhopMaLms U peructTpaums | POCCICKAS ACCOLIMALLMA

WWW.RAWI.RU/FORUM Opranusatop | i perpOUMHAYCTPUM


https://rawi.ru/forum

LU N D A 44 dpunnana

Ansa I'IpO(I)ECCI/IOHanOB
L 35 ¢mnnanos
MYJIbTUCEPBUCHbBI ANCTPUBBIOTOP
NMH)XXEHEPHbIX CUCTEM

17 dovunnanos

4 covnnana

2 domvnuana

1 omnuan 2016 .

B 2020 rogy o60poT KOMMNaHUK
2013 r coctrasun 7,4 munnuappos py6nen 6es HAOC

dunHaHcoBylo 6naroHagéxHocTb KomrnaHmm LUNDA
2010 r. exxerogHo ygocrtoeepsiet cuctema KoHtyp Dokyc,
npuceanBas ¢ 2017 roga KpeanTHbIN PENRTUHT «A»

2007 r.

STANbI MPON3BOACTBA EPOE H
CTASIbHBIX LLIAPOBBIX KPAHOB BPOEH BASITIOMAKC
HA 3ABOD‘E BPOEH CHEJNIAHO B POCCUM

r. KonnomHa

WHXEHEPHOE M3roTOBJIEHUE CBOPKA, M301ALMOHHOE BbIXOAHON MOArOTOBKA
MPOEKTUPOBAHME  KOMMNEKTYIOLLNX CBAPKA MOKPbITUE KOHTPOJ1b K OTIPY3KE

www.broen.ru 14 JIET YCMNEWHOIO COTPYAHNYECTBA www.lunda.ru



https://lunda.ru/

