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AHHOTALIUSA

Mownorpadust MOCBSIIEHA paspaboTke, TEOPETUYECKOMY "
KCIIEPHMEHTATLHOMY HCCIEJOBAHHIO H CO3/IAHUIO MHKCHEPHBIX OCHOB B 00nacTu
KOMMAKTHOH  TErIoMaccooOMEHHOH — ammapaTypel Ul TPAJHIHOHHBIX — H
aMHTEPHATHBHEIX  (COJHEUHBIX) OHEPTETHYECKHX CHCTEM. OCHOBHOH MaTepHal
4BJISETCS HOBBIM H MOJTyYeH aBTOPaMH B Mporecce pa3paboTKK M CO3/1aHKsi HOBOTO
[IOKONEHNs TEIIOMacCOOOMEHHBIX amapaToB, Kak B aBTOHOMHOM BapHaHTC HX
MPaKTHYECKOTO HCIIONB30BAHMS (BEHTHJITOPHBIE TPAJMPHH M BO3AyXOOXJIAJUTEM
JUISi SHEPreTHKH, XOJOMWILHOH H KPHOTE€HHOH TEXHMKHM), a TaKXKe NMPH CO3JaHHH
COMHEYHBIX CHCTEM >KH3HeoOecreueHusi (TErio- XJMafocHaOKEHHe, OCYLICHHE H
KOHMIIMOHUPOBAHNE BO3YXa M JIP.).

Ha ocHoBe COATaHCHPOBAHHOTO  COBMEIICHHS  TPAAMIMOHHBIX |
aNbTEPHATHBHBIX WCTOYHWKOB OJHEPrMM paspabOTaHbl ~CHCTEMBI ~COJNHEYHOIO
TemiocHabKerns (ropAuero BOJOCHAGXKEHHS M OTOIVIEHMS) C HCIOJb30BAHHEM
IUIOCKAX COJIHEYHBIX KOJUIEKTOPOB Ha METAUIMYECKOH M MOIMMEPHOH OCHOBE.
Paspaboransl  HayuHble M MHKEHEPHBIE ~ OCHOBbl ~ KOHCTPYMPOBaHHA
METAIIONONMMEPHBIX ~ CONHEYHBIX  KOJUIEKTOPOB HA  OCHOBE MHOT'OCJIOHHBIX
MHOTOKAHAJIBHBIX CTPYKTYp. MeTalLIononMMepHbIii CONHEYHBIH KOJIIEKTOP HMEEeT
BBICOKHE 3KCIUTyaTallMOHHBIE XapAKTEPHCTHKH, HH3KYI0 CTOHMMOCTh, MAJlylo Maccy,
TIPH TOJIHOM OTCYTCTBHH B €r0 KOHCTPYKIMH LBETHBIX METALIOB H JUTHTETbHOU
OKW3HW» Ha conmne. CONHEUHBIE KOJUIEKTOPHI pa3paboTaHbl M MPEICTABICHBI B
MOHOTpadun 0T MOCTAHOBKH 3a/1a4M /10 PE3YJITATOB HATYPHBIX HCIIBITAHMIA.

PaspaGorana cGanaHcupoBaHHAsi CTPATETHsl YHEPreTHYECKOro COBMEIICHHS
AIBTEPHATHBHEIX (COJNHEYHBIX) M TPAJUIMOHHBIX HCTOYHHKOB JHEPTHH C yYETOM
OCOGeHHOCTeli pervoHANBHOrO —KiMMara, —reorpaduueckux — (HaLHOHATHHBIX)
MCTOYHNKOB SHepruu M OOWIEro COCTOSHHS TPAIMIIMOHHOH SHEPreTHKH. IMonoGHbIe
KOMOHHUpOBaHHEIE CONHEYHBIE CHCTEMBI TOPSYEr0 BOAOCHAOKEHHS M OTOIUICHHS
CIOCOOHEI  0GecneynTh aBTOHOMHOE TEIUIOCHAOXEHHE, Npu OOmeH SKOHOMHH

k) 4
HEprum 10 70 % (B mpeaenax KpyTJIOTOAMYHON JKCIUTYaTallMd) M MHHHMAJIbHOM
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IKOJIOTHYCCKOM  BO3JICHCTBHM  HAa  OKDYKAIOLLYIO cpeny. Onm  obGnagaror
HMHBAPHAHTHOCTBIO KOH(YHUIYPALMH U CIIOCOOHOCTBIO K ONEepaTHBHON mepecTpoiike ¢
YUETOM KIHMaTa, BPEMCHH IoJa M peliaeMblX 3a7ad. DTo OHO M3 BaXHEHIINX
HAMPABIEHHH B PELICHHH 3312491 TI00AIBHOTO MOTEILICH L,

IIpencrasneno HOBOE MOKOJIEHHE

OCYLIHTENbHO-HCIIAPHTENBHBIX
XOIOMIIBHBIX M KOHIMUHOHHDYIOUIMX CHCTEM (CXEMHBIE PCLICHUS] M OCHOBBI
KOHCTPYMPOBaHMs) HA OCHOBE OTKPHITOIO abcopOLMOHHOrO 1HKIA aTMoc(epHoro
WJIH HU3KOr0 JaBneHus (abcopOuuoHHbIE IUKIb] OTKPBITOr0 H CMELIAHHOTO THIIOB) C
00s3aTeBbHBIM (YacTHYHBIM)  MCHOJIB30BaHHEM COJIHEYHOH  3Hepruum s
perenepanun  abcopbenra. Takue cucTembl B HOCNETHHE TOIbl  BBI3BIBAIOT
3HAYATENIbHBIH HMHTEPEC B MMPOBOIL Hayke€ W MpPAKTHKE, MHOCKOJBKY SBIISIOTCS
Haubosee nepcrneKTUBHOI AIIbTEPHATHBOW TPAJMLIMOHHBIM [1aPOKOMIPECCHOHHBIM
XOJIOAHNIbHBIM - cucteMaM.  [IpeBapuTenbhoe OCyLIEHHE BO3/YIIHON0 MOTOKA
TO3BOJIACT HCHONBL30BATD VISl OXJAKACHUS Cpej HCIApUTENIbHBIH  TIpoLece |
AOOMTBCA T11y6OKOro OXIasKIeHHs.. PaspaGoransr ocHoBHBIE cxeMHBIe peLIeHus st
OCYIIHTEIbHO-HCIIAPUTENbHBIX XOIOJAIBHBIX U KOHIHIIMOHHUPYIOIUX CHCTEM KakK C
IPAMO (HENOCPEACTBEHHOI), TaK U HENpsAMO¥i perenepanueii abcopbenra.

B pamkax stoif Temmb paspaborana coBpemeHHast TerioMaccooOMeHHas
allnaparypa 1S aTbTEPHATHBHBIX CHCTEM (KHAKOCTHBIE CONHEYHBIC KOJLIEKTOPEI,
abcopbep, necopbep, HenaputenbHbIe OXJIAUTEIH NPSAMOIO M HENPAMOrO THIIOB).
Paspaborassl HayuHbie 0CHOBBI (TepmonuHamuYeckuii anamms, TermioMaccoobMeH B
lipoueccax  abcopbumm,  gecopOuuu  u

HCIIapUTEIBHOIO OXJIaXKICeHus,

THIPOAdPOSMHAMHKA  TEYEHHMS  CPel) M OCHOBBI KOHCTPYHPOBaHUS

TCIIOMAacCOOOMEHHOM annapaTypbl Ha OCHOBE TEIIIOMACCOOOMEHHBIX annapaTos ¢
TIO/IBHKHDBIM TICEB/IO0KHIKEHHBIM CIIOEM HACAIKH («ras-xuaKocTh-TBEpIOE TENOY),
obecneunBaonmx YCTOHYHBYIO JKCILTyaTALHIO 000pYNIOBAHHS B YCIIOBHSX JHOGBIX
BOSMOXHBIX  3arpsi3HeHHii paboumx TNIOBEPXHOCTEH, a TakKe mpH pabote ¢
HCIIO/Ib30BAHUEM BOJHBIX PAcTBOPOB abCoOpGEeHTOB TIPH BBICOKHX KOHLICHTPALIHAX.
D10 ammapartsl ;. ocymmrensHOro KOHTYpa conmueunbix cucrem (abeopGepsi-
OCYIIHTEIH, AecopGephi-pereHepatopsi) u

OXJIaINTEJIbHOIO KOHTYypa
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jTebHbIE OXJIAIMTENH ra30B U JKUIKOCTEH NPAMOrO W HENPSMOrO THIIOB).
(ucmap

[poBesieH BpIOOp ¥ AHAIM3 TErIO(H3MYECKHX CBOKCTB paboymx BCU_ICCTBHi;;
KOMITO3HTOB, C Y4eTOM TpeOyeMOiH IilyOMHBI OXIaX/CHHS, HArPY3KH Ha TPEFOL
HCTOUHMK ¥ BIMSHHS HA KOHCTPYKTHBHBIC MaTepHalIbl; BLII'IOJ'IH(iH aHaJm:"»
KOH(Urypalui H COCTaBa TPEIOIIET0 HCTOYHHKA (mpu  0Os3aTeNBbHON /1071€BOI
COCTABJISIONIEH CONHEUHOH SHEPTUN).

BeInoOaHEH TEOPETHUECKHH M OKCIIEPUMEHTAIBHBIH aHAIM3 BO3MOXHOCTEH
pa3paGOTAHHBIX COJHEUHBIX XOJNOJMIBHBIX M KOHIHUHOHMPYIOUMX CHCTEM M
[OKa3aHO, 4TO, B IOCTATOYHO IMMPOKOM JHAaNa30He HadalbHBIX TapaMeTpoB BO3IyXa,
anbTepHATHBHAA CHMCTeMa BHONHE OOecreuyMBaeT MOJyYeHHE KOM(OPTHBIX
napamMeTpoB BO3JyXa TONBKO MCIAPUTENbHBIMH METONaMH, He mnpuberas K
NapoOKOMIIPECCHOHHOMY ~ OXNIaKJIeHHI0. M Moxer, mpH O5TOM, ONMpAThCA Ha
COJHEYHYIO OSHEprui0, KaK OCHOBHOM TpEIONMH HWCTOYHHK, O0OecTeurBarOIIHiA
perenepanuio abcopbeHTa U MoANepHKaHUE HEMPEPHIBHOCTH IUKIIA.

AnbTEpHATHBHBIC TEMJIOBBIE M  XOJOJHWIBHBIE CHCTEMBl 00ECIIeUHBAIOT
CHIDKEHHE SHEpro3aTpaT W MHUHHUMHU3AIMIO BPEIHBIX SKOJOTMYECKHX MOCIEACTBHIA
(mpoGnemer roGanbHOro moOTEIUNIEHHs M 030HOOe3omacHocTH). IlpencraBinena
HayuyHass Mmeroponorust pacuera («[lommsii JKusuennwsii Lluxmy, «Life Cycle
Assessment», LCA) W pe3ynbTaThl CpaBHHTEIBHOTO JKOJIOTO-DHEPreTHYECKOTo
aHAIN3a TIpeUlaraéMbIX M TPAJUIHOHHBIX XOJNOAWIBHBIX W KOHAMIHOHHUPYIOLIUX
CHCTEM C yyeToM npobnemsl riaobanbHoro moterienus. LCA mo onpeneneHuio
SETAC - 510 «niponiecc oueHKn IK0IOrH4ecKoro BO3eHCTBHS NPOJYKIIMH, IyTeEM
YCTaHOBJICHH W KOJNHMYECTBEHHOTO OMNpENIEJCHHs, HCIONb3yEMbIX 3a MOJHBI
’KU3HEHHbIH LMK SHEPrUM U MATEPHAIIOB, H COOTBETCTBYIOIIMX BPEIHBIX BHIOPOCOB
B OKpyskaioutyio cpey, a Tak ke OLEHKA BO3MOXKHOCTH CHIDKEHHS KOJIOTHYECKOTO
BO3IeHcTBIS aHanusupyemoi npoxykuuu». Merogonorusi LCA paspaborana B

COOTBETCTBHH CO crangapramu [SO 14040 (ISO 14040, 14041, 14042 u 14043).

Paccunranmpie s pamMkax LCA kputepdu_ MOXHO I/ICHOJ‘IL3OBaTLI[,)'Iﬂ_ BBUIBIICHHUSI

HOTCHI.[I/I&JILHLIX BO3MOXHOCTEH C o

Paspabarriaemoro o6opynosanus. Beindianenne OB[E Enﬂ)}i Weroua LCA
F o N | At s
i xononn

HasTutyy
§ DHAXT {
2 - ¥ |

e B0 A AR
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TO3BOJIACT  NPOAHANM3MPOBATh  AHTPONOTEHHOE  BO3ACHCTBHE Ha  cTaausx
TIPOM3BO/ICTBA, HCIIOJIb30BAHKS M YTHJIH3AIHH paccMaTpuBaeMoro 00beKTa (Kaxaoro
OTACILHOTO 5JIEMEHTA H CHCTEMBI B LEJIOM).

Js ouenku nepcnextusHOCTH TIPUMCHEHHS pa3pabatbiBacMoro obnbekra (B
AAHHOH paboTe 5T0 06OPYIOBAHME H CHCTEMEI KusHeobecneyenus) ObuH BbIOpaHsI
KPUTEPHH, KOTOpHIE NPH HBIHEIIHEM COCTOSHUH IPOMBIIICHHOCTH OIpPEAEISIOT
HANpABJICHAA €€ NaNbHEHIIEro pasBUTHSA: BIMSHHE MOJHOIO HKHU3HEHHOTO I[MKJIA
CPaBHHBACMBIX CHCTEM Ha I7100aILHOE H3MEHEHHE KIMMAaTa (cootBeTcTBYET MONHOI
OMHCCHH TNapHUKOBBIX Ta30B); MCTOLIEHHE NPHPOIHBIX PECYPCOB IIpH cO3/1aHuH,
OKCIUIyaTallHH M YTHIM3aLHA CHCTEM (cootBetcTBYeT mOMHOMY noTpebieHno
OPTaHHYECKOro TOMIMBA W MMHEDAILHBIX PECYpPCOB 3a MOJIHBI JKU3HEHHBIH LMK
CHCTEeMBI);  yuiep0, HAHOCHMBII OKpYXaloWied  NpHpOXHOl  cpexme, Te.
COOTBETCTBYIOIIHE JlaHHOMY  yuiepGy SKOHHIHKATOPBI (YYHMTBIBAETCS OTHEIBHO
YIIEPO YeNOBEYECKOMY 3/10POBBIO, SKOCHCTEME 1 HCTOLLEHHUE NPHPOAHBIX PECYPCOB).
Pacuer BoiGpannbIx KpHTEpHEB 0CHOBaH Ha MeTononornn «KECO-INDICATOR 99y u

aHAJIN3 BBITIOJIHAJICS C HCTIONB30BAHHEM 0a3bl AAHHBIX nporpammel «SimaPro-6y).
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ANNOTATION

The monograph is devoted to the development, theoretical and experimental
research and creation of engineering principles in the field of compact heat-mass
exchange devices for traditional and alternative (solar) energy systems. The main
material is new and obtained by the authors in the development of a new generation
of heat-mass exchangers as an autonomous version of their application (cooling
towers and air coolers for power, refrigeration and cryogenic engineering), as well as
to create solar systems of life support (heat-cold supply, dehumidifying and
conditioning of air, etc.).

Solar heating systems (hot water and heating) with flat solar collectors on metal
and polymer base have been developed based on a balanced combination of
traditional and alternative energy sources. The scientific and engineering principles
were developed in terms of  design of metal-polymer solar collectors based on
multilayer multichannel structure. Metal-polymer solar collector has a high
performance, low cost, low weight, as well as complete absence of nonferrous metals
in its design and long "life" in the sun. Solar collectors are designed and presented in
a monograph starting form initial task till the results of field tests.

A balanced strategy of combining alternative energy (solar) and traditional
sources of energy has been developed considering the local climate features,
available (national) energy sources and the general state of traditional energy sector.
Such combined solar hot water and heating systems are able to provide independent
heating with total energy savings of up to 70% (within a year-round operation) and
minimal ecological impact on the environment. They have the invariance and the
ability of the operational readjustment including climate, season, and tasks. This is
one of the most important areas in the solving of global warming problem.

A new generation of drainage-evaporative cooling and air conditioning systems
(schematics and design principles) has been introduced based on open cycle
absorption of atmospheric or low pressure (open and mixed types of absorption
cyeles) with optional (partial) usage of solar energy for regeneration of the absorbent.

In recent years such systems attract considerable interest in the world of science and
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practice, because they are the most promising alternative to conventional vapor
compression refrigeration systems. Preliminary drying of air allows using evaporative
process for cooling of media, achieving deep cooling as well. Basic schematics have
been developed for drainage-evaporative cooling and air conditioning systems, both
with direct (immediate) and with indirect regeneration of the absorbent.

A range of modern heat-mass exchange devices for alternative systems (liquid
solar collectors, absorber and stripper, evaporative coolers of direct and indirect
types) has been developed within this topic. The scientific bases (thermodynamic
analysis, heat-mass exchange in absorption, desorption, and evaporative cooling
processes, hydro-aerodynamics of medium flow) have been laid down; principles
have been developed regarding design of heat-mass exchange devices based on heat-
mass exchangers with movable fluidized bed of nozzle ("gas-liquid-solid") that
provide a steady operation of equipment in any possible contamination of the
surfaces, as well as when working with aqueous absorbent solution at high
concentrations. These are devices of drying circuit of solar systems (absorbers, driers,
strippers, regenerators) and of the cooling circuit (evaporative coolers of gases and
liquids of direct and indirect types). Selection and analysis of thermal properties of
working materials — composites was performed, taking into account required depth of
cooling, load on the heating source and effect on structural materials; the analysis of
configuration and composition of the heating source (considering the mandatory part
of solar energy) was performed as well.

There was performed a theoretical and experimental analysis of the opportunities
developed solar systems of refrigeration and air conditioning; as result it was shown
that, within a wide range of initial air parameters, alternative system provides quite
comfortable air conditions only by means of evaporation methods, without the vapor
compression refrigeration, and can, thus, be based on solar energy as the main
heating source, ensuring regeneration of the absorbent and maintain a continuous
loop.

Alternative heating and refrigerating systems reduce energy consumption and

harmful environmental impact (global warming effect and ozone depletion). A
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‘entific assessment methodology (Life Cycle Assessment, LCA) and results of
scie

arative environmental and energy efficiency assessment of suggested alternative
comp T
d traditional refrigerating and air conditioning systems taking into account the
an . . .
lobal warming effect are represented. LCA, as defined by SETAC, is an estimation
g

f environmental impact of a product through identification and quantitative
0

assessment of energy and materials used along its life cycle, and related harmful

emissions into the environment, as well as an estimation of possibility to reduce the
harmful environmental impact of the given product”. The LCA methodology was
developed in compliance with ISO 14040 (ISO 14040, 14041, 14042, and 14043).
Criteria estimated with LCA can be used for identification of possibilities to reduce
the anthropogenic load produced by the equipment developed. The assessment with
LCA method allows analyzing the anthropogenic effect at the various stages of
production, usage and reclaim of a given object.

To assess the prospects of application of the developed object (in this work,
these are energy supply systems and equipment), the criteria were used, which define
the ways of future development of the industry as it is now: the impact of a complete
life cycle of compared systems on the global climate change (corresponds to the total
emission of greenhouse gases); depletion of natural resources in process of creation,
usage and reclaim of the systems (corresponds to the total consumption of organic
fuel and mineral resources along the life cycle of the system); damage caused to the
environment, i.e. the eco-indicators corresponding to this damage (damage to the
human health, to the ecosystem and depletion of natural resources are considered
separately). The assessment of chosen criteria was based on ECO-INDICATOR 99
methodology, and the analysis was performed using the database of SIMAPRO-6

software.
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BBEJIEHME

Conpemennoe COCTOSIHHE H JMHAMHKA NPAKTHYECKOI0 HCIO0Jb30BAHHA

AJIbTEPHATHBHBIX HCTOYHUKOB JHEPrun

[lpy coxpanenun cymiecTByIOIHMX TEMNOB PocTa mOTpe6eHUs 9HEPIUHU yepes
HCECKOIILKO MOKOJICHUH YENOBEYECTBO CTONKHETCS C KPH3UCOM TaKOro Maciitaba,
KOTOphIH Oyzner uMeTh KaTacTpoduuecKHe MOCIEACTBHS U BCEro HACEJCHHMS
3emun, cuntaer akazemuk JK. Andepor [63]. Tlo NpOr€o3aMm MesxayHapogHOro
OHEPIETUICCKOro areHTCTBA, B mephie Tpuauate et XXI Beka norpeGienue
SHEPrUM NPAaKTHYECKH YIBOMTCSA H €r0 €KErOAHblii MPHPOCT cocTaBuT 1,5 %. Hns
YNOBJICTBOPCHUS TAKMX pPacTylIMX MOTPEOHOCTEH OKHIAeMble HHBECTHIMH B
HCPTeTHKY  NOIUKHBI  COCTABHTh  NPUMEPHO 4,6 TPWLIMOHA  JIOJIAPOB.
OHepreTHYECKHE OTPEGHOCTH YeIOBEYeCTBA OIpaHUYeHBI IPUPOHBIMH PECYPCAMH,
KOTOpBIE CTpeMHTeNbHO HcTomaores. Ilo ouenkam cneumamuctos, nedts Gyaer
Ommska k mcuepnanmuio yepes 40...50 ner, ras - uepe3 60...70, yromp - uepes
300...400 ner. 3anacoB jeweBoro ypana s NPOU3BO/ACTBA DHEPTHUH HA TEIJIOBBIX
HeHTpoHax xsatut emie Ha 120 ner. ONTUMHCTHYHEE BCErO BHITJISIUT CUTyalus ¢
SJIEPHOI  SHEPreTHKoil Ha ObICTPHIX HelTpoHax. 3xech pecypc oueHHBaeTCs B
IHOJITOPBI THICSAYH JIET.

UMenHo no 3T0H npuuMHE YeNOBEYECTBO CeroHs yzenser Bcé Gounbluee
BHHMaHue NpobieMe albTepHATHBHOM SHEPreTHKH. AKTYalbHOCTh 3TOH 3a1auu
06ycnaBuBaeTcs M HEOOXOMMMOCTBIO W3BATHS YACTH HocTynawomei Ha 3emmo
COIIHEYHOH SHEpruH, 4ToObl He JONYCTHTH TeperpeBa IUIaHeTH. P YYEHBIX
TI0JIaraloT, 4TO pacTymiee yBenuyeHne cOpoca TeIUia 3/eKTPOCTAHLWAMH, BCEMH
BH/IMH TPaHCIOPTHBIX CPE/ICTB, NPOMBIILICHHBIMH 0OBEKTAMH, BE/IET K [IEpErpeBy
3EMHO¥i [IOBEPXHOCTH. DTa yrpo3a TpebyeT a/leKBaTHBIX MED 110 H3BATHIO U3JTUILHETO
TeIUIa TOCPEACTBOM IIHPOKOTO BHEAPEHUs renuocucteM. Tak, HANPHUMEp, B OAHOM
3 CBOMX BBICTYIUIEHHH B ByHjecTtare, MHHHCTP 1O OXpaHe OKpyKarouieii cpezibl

OTMETHUII, 4YTO, 6nar0}1apﬂ HCII0JIb30BAHUIO AJIbTCPHATUBHBIX HMCTOYHUKOB SHEpPrum,
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GB1I0 MPEAOTBPAILIEHO TONa/laHHe 50 MJIH. TOHH YTJIEKHCIIOTO I'a3a B OKPYXKAIOIIYI0
bl

cpeny- [Ipn HMCMONB30BAHHH BO300HOBJISIEMBIX HMCTOYHHKOB pemiaercs mpobiema
OrpaHMYCHHOCTH  PECYPCOB  SHEPIHH. B rabnuume 1 npuBeneHbl 3HAYEHHSA
[OTEHIHAIBHOH OHEPrHH TAKHX HCTOYHHKOB (B TPWUIMOHAX TOHH YCJIOBHOTO
tomMBa B Tox1). Pecypcsl mo0oro u3 3THX HCTOYHHKOB SHEPrHH JOCTATOYHBI I
Y/OBJICTBOPEHH notpebHOCTEl uenoBeuecTBa B HactosmeMm M Oymymem. Mx
[HOBCEMECTHOE FHCIIONB30BAHHE TO3BOJIMT pemaTth M mpobiembl dkonorun. Kaxoit
MMEHHO MCTOYHHK DHEPrUH HaWJeT HauOonbllee IpHMEHEHHe, MOoKaxer Oyayiee,

HO IIPOaHAIM3UPOBATH NPEeANOCBUIKH MOXKHO YK€ CETOIHA.

Ta6auna 1. [loTeHimanpHas SHEPTHs BO300OHOBIAEMBIX M HEBO30OHOBIISIEMBIX

HCTOYHHKOB 3HEPIUH

Buz ncrounnka HoreHuHaJiLHaﬂ 3Heprm1,ran TOHH/TOJT
CosnHe4Hast SHEprHs 131

L e e R

I'uaposueprus 7

OHeprust GuoMaccsl Dilirisnri i o
VYrons 11

Vpau 8

Mupogoe norpebnenue 0,01

Cpasunm  ocHOBHbIE BO30GHOBJNAEMBIE HMCTOYHHKH OJHEPrHH TO  pAIY
TOKasareneid. B TaGnuue 2 mpHBENEHB Y/ENbHBIE MOIIHOCTH Pa3HBIX THIIOB
NEKTPOCTAHIMIT (¢ y4eTOM MUIOMmaeii, 3AHAMAEMBIX COOPYKEHUSAMH H 37aHHSMH).
Tpu pacyerax NPHHAMAJIOCh, YTO BCE 3EMENBHBIE YYaCTKH HMEIOT OAMHAKOBYIO
CTOMMOCTb. [yt TemnoBEIX M ATOMHBIX CTAHIMI JONONHHTENLHO YUHTHIBAIHCE
TeppuTOpHY, 3amsTEIe TOX noObay yrns w o pynel. [liomaam mpou3BoAcTB

CTPOHTCJ'IBHBIX H KOHCTPYKIIHOHHBIX MaTepuajioB HE YUYHUTHIBAIHUCH, IIOCKOJILKY OHH
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HpH6J'IPI3HTCJ'leO OZIMHAKOBBI JIJISI BCEX THIIOB CTaHLIUM. O)!(HllaeTCﬂ YMEHBIICHHE

yIIeHLHOﬁ MOILIHOCTH aTOMHBIX CTaHIMH 3a CYET YBEIHYCHUA TCppPITOpPIﬁ, 3aHATBIX

OX  3aXOpOHCHME  OTXOZOB.  JlnA  CONHEYHBIX  cTAHIMI (ocobenno

(OTOO/IEKTPHYCCKHX) aHHBIH  T0KA3aTeNh  OJIKeH YBEITHYMBATECA 32  CYET
ysennuenust  KIIJ[  mpeoGpasopareneii  conmeunoii OHEPrHd M  0OJbIIEro

HCII0JIB30BAHUS BO3MOXKHOCTH pa3sMelIeHus ux Ha KpbIlIax 3IaHHH.

Tabanua 2. VenpHble MOIHOCTH PA3HBIX THIIOB 3JI€KTPOCTaHIMIH

Tun anexktpocranmun | Y nensuas MOIIHOCTh, MBT/kM~ |

Conﬂeqﬂl,le(:TaHum/I 5010 TR
Betpossie cranumm it i i

1 Fnﬁpdcraﬁuﬁu LU RO Wb ;1010
aﬂepmﬂ 6uomacc[,1 1105
Ténjésbié CTaHuHI/I B k“noﬁk30‘w
A‘”‘FOM‘HbIé‘ CfﬁHinI/H/IM

U3 tabnuupr BuHO, YTO My"mIyio OHCProoT/Aa4yy UMEIOT COTHEYHbIE CTAHIHH
(B mepcrexTHBe O3KHAACTCS, YTO HTO 3HAYCHHE eLie ynyqummures). B rakoii curyamun
Y UCIIOBEYECTBA ECIMHCTBEHHbIH BBIXOJ - MPeOOPa3OBaHHE COJHEYHON SHEPIHH,
KOTOpOE HE HapyIIAET KOJIOTHIO U TEIIOBOE PABHOBECHE HAILIEH ITAHETH B LEJIOM.

OcHoBuele nonoxenus Knorckoro nporokona [271] u cdopmynupoarusie
A EBponeiickoro cow3a pekomenmauuu mo Pa3BUTHIO 9KOJIOTHYECKH yCTOHYHBOI
SHEPTETHKH 3aCTABIIAIOT 110-HOBOMY PAaCCMaTPHBATh HAKOILICHHbII MHPOBOH OIIBIT B
HCIIOJIb30BAHHH BO30OHOBIIACMBIX HCTOYHHKOB SHEPIHH (BU3). Ocnosy snepretnku
YKpauHBl COCTABISIOT aTOMHbIE CTaHLHH, THAPOAJICKTPOCTAHINNA M DHEPTeTHKA Ha
OCHOBE HCKONAeMbIX BHJOB TOIUIMBA. HaMeTHBLIMiiCS YCTOHYHBBIH  pocT
TIPOMBILITICHHOTO NPOM3BOJCTBA HEMHHYEMO NOBJIEYET YBEIHUCHHE norpebieHus

OHEpPropecypcoB. [l ycnemsoro pemenus 3anay dHeprocHabeHus B Ykpauxe,
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apily C JPYTHMH  HETPQIHMIMOHHBIMH  HCTOYHHKAMMH, CIEIyeT —H3yuHTh
H

BO3MOXKHOCTH NPHUMEHCHHS COJTHEYHON IHEPTHH.

B pa6ote [104, 109] paccmoTtpen cuenapuii ncnosnb3osanus BUD B nepuon 10
2050 1., HCXO/IA U3 CYNIECTBYIOIIUX TEXHONOTHH U paspaboTok. B meprox 10 2020 r.
QpE/NOUTEHHE TIPH NPOH3BOJICTBE HNEKTPOIHEPIHH Oy/ET OTIAHO BETPOIHEPIeTHKE
(BIY), a mons ee nponssoacrsa ¢ 570 TBr 4/rox B 2015 r. B sueprobanance
BO3pacTeT [0 50 % B 2040 r. m go 65 % x 2050 r. EBponeiickuii crueHapwii
MpOM3BOJICTBA SNEKTPOIHEPrHH, HA Gase MApOras’oBbIX IIEKTPUYECKUX CTAHIMH M
temwioBbix 2jexrpudeckux cranumid (TOC) ¢ mcmomb30BaHHEM NPHPOIHOTO rasa,
GuoMacchl M yIJis, a Takke yCTaHOBOK Ha BUD, mpuBener k CHIKEHHIO BHIOPOCOB
CO, ¢ 293 muH. T/rox B 1999 r. no 276 muH. T/roxg x 2020 r. INocneayromiee
cHmmkenne BeiopocoB CO, Gymer Gonee cymecTBeHHBIM U cocTaBuT B 2050 1. Gosnee
70 man. T/rox, T. €. okomo 25 %. MurencuBHOCTH BBIOpOocOB CO, Oymer paBHa
0,125 kr/(xBt 4). B o6nactu temnocHabxenus ceifuac 88 % TeroThl MPOU3BOJHUTCS
C HCIIOJIb30BAHUEM T'a3a, Ma3yTa, OMOMacchl M JIEKTpOdHepruy, a 12 % 3a cuetr TOC;
K 2050 r. morpebnenne rasa, Masyra u OHoMaccel cokpatutcs Ha 32 %, a MECTHOe
HPOM3BOJICTBO TEIIa 32 CYET COJTHEUHBIX YCTAHOBOK yBelInuutcs Ha 23 %.

K B0300HOBIsieMbIM HcTOYHMKAM dHeprud (BUD) OTHOCAT BETPOBYIO
SHEPreTHKy, OnosHepreTuKy (3Heprus, MojyJaeMas U3 OTXOIO0B KHBOTHOBOJICTBA U
PaCTEHHEBO/ICTBA, a TAKXKE SHEPTUS] U3 OPraHHYECKUX OTXOOB XKHU3HEIEATENHLHOCTH
U€JI0BeKa), SHEpriio MUpOBOro OKEaHa, Mayk THAPOIHEPIeTHKY, SHEPTHIO FOPSUMX

TIOZI3EMHBIX BOJ, COJTHEYHYIO SHEPTETHKY.





