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HJIAXHW BITPOBA/IKEHHA EHEPTOYCTAHOBOK, IO
BUKOPUCTOBYIOTh AJIbTEPHATUBHI JI)KEPEJIA EHEPTII, HA
MNEPEPOBHUX NIAMPUEMCTBAX TA Y3IOJKEHHS IX BUXIJTHOI
HOTYKHOCTI 31 CIIO’KUBAYEM

B crarti mpoBeneHmil aHami3 O JOIUIBPHOCTI BUKOPUCTAaHHS Ha TEpepOOHMX IMiANMPUEMCTBAX
MIOHOBIIIOBAHUX JKEpEN €Heprii, 30KpeMa, HU3bKOTEMIIEpPaTypHHUX TEIUIOBUX JDKepes 1 eHeprii BiTpy.
[Ipu BpoBaKEHH1 TETIOBUX MOMIT Tpeba BpaXxOBYBAaTH CBITOBIM JIOCBiJI, 30KpeMa, y BUOOPI CydacHUX
TEIIOOOMIHHUX amnapariB, KOMIIPECOPIB Ta XOJIOMMIbHUX areHTiB. I1]o cTocyeTbes BITpOYCTaHOBOK, TO
JOIITFHO BIpOBaDKyBaTh BY 3 m0CcTaTHRO BHUCOKMM KOE(IIIEHTOM TMEPETBOPEHHS €HEprii BITPY,
NPALIOIOYUMH 1 MPH HU3BKHUX INBUIKOCTSAX BITPY, MAlOUMMH CaMO3amyCcK , J00pi eKcIuryaraiiiHi
BJIACTUBOCTI 1 HEBUCOKY IiHy. Takumu BY MoxyTh OyTH BEpPTHKaIbHO OCHOBI CEpeaHBOT
mBUAKOX1AHOCTI. [11.: 4. Bibmiorpad.: 11Ha3s.

Kuro4uoBi ciioBa: anpTepHATUBHI JKEpeENia EHEpTii, BITpOBa €HEprisi, HU3bKO IMOTEHIIIHA TEIIOTa,
BTOPUHHI €HEpropecypcH, TEIUIOBI IOMITH, BITPOYCTAaHOBKH, KOS(II[IEHT BUKOPUCTAHHS €Heprii BIiTpY,
Y3TOKEHHSI, EHepro30epeKeHHSI.

Beryn.

HeoOxigHicTh eHepro30epekeHHsI B TEMEpPIlIHIM Yac akTyalibHa AJisl YCIX raimy3eu
MPOMHUCIIOBOCTI. be3yMoBHO, 1ie akTyaiabHO 1 /Uil IepepOoOHUX HiANPUEMCTB, TOMY LIO JUIS
nepepoOKu 1 30epiraHHs CUPOBHHH 1 TOTOBOI MPOAYKIIT MOTPiOHO OaraTo €HEPreTHYHUX
pecypciB, 0OCOOMMBO y BUIJIAAI TeIuioBoi eHeprii. OmHuM 3 HampsMmiB 30epiraHHs
TPAIUIIHHUX TAJTUBHO-EHEPTETUYHUX PpECYpCiB € BUKOPHUCTAHHS albTEPHATHBHUX
(MOHOBITIOBAHUX Y TOMY YHCIII)/KEpel EHEeprii. A BpaxOBYIOUH Te, IO Y JAHOMY BHIIQJIKy
3MEHIIY€EThCS €KOJIOTiuHa HeOe3neka, BUKOPUCTaHHs albTepHATUBHUX JIXKEPET eHeprii ctae
e OuUThbII JOUUIBHUM. TakuM YHMHOM, BIPOBAKEHHS EHEPreTUYHUX YCTAaHOBOK IO
BUKOPHCTOBYIOThH BHIIIE Ha3BaHI JpKepesa eHeprii Ha MiAIpUEMCTBaX Xap4uoBOi raiay3i MOXe
OyTu OOTpYHTOBaHI SIK €KOHOMIYHO, TaK 1 3 TOYKH 30py €koJiorii. BimoMo, mo 10 Takux
JDKEpeN BIIHOCATBCS O€3MOCEpEeIHbO COHS'YHA E€HEpris, €HEepris BITPOBUX MOTOKIB,
HU3bKOTEMIIEPATYPHA TEIIOBA CHEPTisl PI3HOMAHITHUX CEPEIOBHII, K MPUPOIHUX (3eMls,
MOBITPs, BOJOWMHUIIA Ta 1H.),TaK 1 IITy4YHUX, TOOTO BTOPHMHHUX pecypciB (BiamparboBaHa
rapsiya BoJia, KaHai3alliiHi CTOKHU Ta iH.)

3 TOUKH 30py crenudiKu XapuoBOi MPOMHUCIOBOCTI HANOUIBIIT MEPCTIEKTUBHUMU JIJIS
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BUKOPUCTAHHS HA MIANPUEMCTBAX Tally3l MOXYTh OYTH HHU3BKOTEMIIEpATypHI TEILIOBI
JDKepena, eHeprisi BITpy Ta 6ioMacH.

Mu 3ynuHUMOCS Ha MOXMIIMBOCTAX BUKOPUCTAaHHS B  XapuoBId ramysi
HU3BKOTEMIIEPATYPHOI TEIJIOBOI €HEprii Ta eHeprii BITPY.

AHaJIi3 OCTAHHIX JOCTIIKEHb TA JiTepaTypH.

JUisi BUKOPHUCTaHHS HU3bKOTEMIIEPATypHOi TEIIOBOI €HEprii 3aCTOCOBYIOTHCS Tak
3BaHi TerutoBi mommnu (nanmi TII), TOOTO ycTaHOBKH, IO 3a JOMOMOTOK MEXaHI4HOi abo
€JIEKTPUYHOT €Heprii MepeTBOPIOIOTh HU3bKOTEMIIEPATYPHY TEIUIOBY €HEPTii0 B TEIJIOBY

eHepriI.O HKa Mae 6iﬂbm HCPBI/IHHC JUKEpeIIo KOMHpCCOp CriokuBay TEIUIOTH
! TEIJIOTH

BHCOKY TEeMIIepaTypy. =

HpI/IHHI/IHOI.Bfl cxema . 'g ‘é 7, 7 3— _§ 7
KOHCTPYKIIIN TII N = et

- — —-—
npuBejeHa Ha puc.l. Comno
Y 3arajJbHOMY

L Puc. 1.IIpunnumnosa cxema koHCTpyKitii TIT
BUIAJIKY KUIbKICTh

TEIUIOTH, 110 ofiepKye crioxkuBay Bij TII, Bu3HauaeThes 3a HopmMyIior:

Quuone. = Quuun W, 1€ Qyruy. — KIIBKICTh TEIUIOTH, MO YTUII3YEThCS; Y — KoeilieHT
NEPETBOPEHHS TEIUIOTH.

B cBITI 32 ocTaHHIil 4ac CYTT€BO 30UIBIIMBCA OOCSAT BUPOOHHUIITBA, a TAKOXK PUHOK
TII. Ile BUKIIMKAHO HACTYITHUMU NpUUUHaMH [1]:

1. [IlixBumieHHss BHMOT JO ONAJNIOBaJbHOrO OOJaJHAHHA 3 TOYKH 30pY
EHEepPro30epeKeHHST Ta €KOJOTIUHOI Oe3MeKH;

2. Ctpubkamu 1iH Ha HaQTY 1 nepeGosiMU OCTayaHHs IPUPOJAHOTO rasy;

3. Y psaai kpaiH BBeIeHO MUIBIOBI 3aKOHO/IaBY1 aKTH, 110 MiATPUMYIOThH BIIPOBAPKCHHS
E€HEepro30epiraroyoro  €KOoJIOriyHO  Oe3medyHoro  oOmajHaHHS 1 BUKOPHUCTAHHS
IbTEPHATUBHUX JKEPEI CHEPTii.

Cnig BigmiTuTH, 10 €Bpomneichkuii coto3 B 2008 porri BKIIOUMB TEIJIOBI MOMIA B
MIEPEITiK CUCTEM, SIKI BUKOPUCTOBYIOTh TOHOBJIIOBAHI JIKEpesa eHeprii. 3aBAsKU LIbOMY, BXKe
y 20086y10 npoxano 6mm3bko 1 mMutH. miT. TermoBux nomn ATW. [lepmumu BupoOHHKaMU
nauux TIT Oymu dipmu SAnonii (3 2001p.), ToMy 1110 Majii BEJIMKY MiATPUMKY ypsiay. B Hai
yac TeruioBi moMmu ATW HmIupoko BUKOPUCTOBYIOTHCSA B KpaiHax €BpOIH, ajie €BpOMNeHChKi
BUPOOHMKHU po3poOmin 1 BiacHi TII 1 MalOTh CBOIO YacTKy CBITOBOI'O PUHKY TEIIOBUX
nomn. B ocHoBHOMY TII BHKOpPHUCTOBYIOTH [JIsi ONAJEHHS TAa OAEPKAHHS rapsAdoi BOJIH.
Hampuknan, y IIsemii ma 2007 pik mpamoBamo 250 Tucsd TEMmIOBUX MOMII, IO
3a0e3neumnsio 20% noTped TEIUIOBOI €HEeprii 1 3MEHIIWIO CHOKUBaHHS HA(TONPOAYKTIB Ha
1.2 MutH. TOH Ha pik [2].

B Vkpaini 3axisHa He3HAUYHA KUTbKICTh TEIUIOBUX IOMII, X04a 10 JaHUM [2] pecypcu
HU3BKOTEMIIEPATYpPHOi TEIIOBOi eHeprii mnporHo3yerbcsi Ha piBHl 2300MBT, sx
MO3UTHBHUMA TIPUKJIAJ MOXXHA HABECTH BIpOBaDKeHHs TeruioBux nomn YAPK B rotemi
«Snra»noryxkuictio 144kBt ta mancionarti «J{pyx0a» noryxuictio 527&«Bt(m. fnra) [3].
Jlxepena HU3bKOTEMIIEpaTyPHOI TEIUIOTH Y TaHOMY BUIAAKY HACTYIIHI:

1. TenoBa eHeprisi MOPCHKOI BOJIM BiJl BIATIOBITHOTO BOJIONIOCTAYaHHS;

2. TeruioBa eHepris BiJ MPOTOKY MOPCHKOT BOIM OaceiiHiB;

3. TerioBa eHepris BiJl KOHAMIIIFOBAHHS TPUMIIICHb,

4. TernnoBa eHepris BiJl XOJOIUIbHUX YCTAHOBOK.

3rigno 3 [3] exoHoMis manuBa 3a paxyHOK BrpoBamkeHHs TII y rotemi «Slara » i
naHcioHati «/Ipyx6a» y cymi gopisatoe 4200r. y. 1. Ha piK.
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3apa3 oanuMm 13 Bigomux BupoOHuUKIB TII B VYkpaiHi € 3aBoA XOJOJIUIBLHOTO
MaimuHoOyayBaHHs «Pedmax», m.Memnitonons. Bin Burotosmise TII notyxHricTio 70 100kBT
JUIS TOOYTOBUX MOTPED.

[Ilo 10 BUKOpPHUCTaHHS €HEPrii BITPOBUX MOTOKIB, TO B Psi/ii PO3BUHYTUX KpaiH CBITY
CroCTepiraeTbcss OyM y CHOPY/DKEHHI BIiTpoeleKTpocTaHiliii. 3rigHo 3 [4] 3aranbHa
noTYXHICTh BiTpoenekrpocTaniiii (nani BEC) y 2006 1opiBaroBana 74221MBrt,a B 2009 -
ke 15921MBt [5], TOBapooOir
CBITOBOTO PWHKY BITPOCHEPTeTUKH B
2009 poui ckmaB 50 wmapa.  eBpo,
KUIBKICTh pOOOUYNX MICIh J10piBHIOE 550
thcsad, a B 2012 pomi owikyeTbcss ImutH. 500000 '
pobounx wicub. Ha puc. 2 mokazana 0
NPOTHO3y€EMasi ~ JUHAMIKA  PO3BUTKY
BiTpoeHepreruku 10 2020poky [5].

B Vkpaini notyxnicts BEC B 2009
poui gopiatoBaiza 90 MBT [5].

Cnig Bigmituta, mo BEC, sxi cnopymkeHi B YKpaiHi, B OCHOBHOMY MalOTh BEJIUKY
MOTY>KHICTB 1 HE 3aBXIU peHTA0eIbHI, TOMY 110 JAesKi 3 HuX Oynu 3anmpoektoBaHi B CIIIA y
70X pokax MUHYJIOTO CTOJITTS JJIs cepenHboi mBuakocti Bitpy 10 -14wm / ¢, a B Ykpaini
Cepe/iHs MIBUIKICTh BITPOBHX MOTOKIB He mepeBuiye 6,2 m/c [4]. Ase 3a octaHHI pOKU B
VYkpaini po3po0sItOTECS BITPOYCTAaHOBKH MaJIOl OTYKHOCTI
(mo 20 kBt a6o moxmBo no 50 kBT). Sk moka3aB q0ocBin, HAOYTHH MpHU BIPOBAKCHHI
BiTpoycTaHoBOK (nmayii BY) Majoi moTy»KHOCTI, BOHM MOXYyTbh OyTH B YKpaiHi HalOUIbII
NEepCIeKTUBHUMHU. Mala BITpOSHEpPIreTHKa 3aJIeKHO BiJl MOTY>KHOCTI MOKE MaTH HACTYyIHUX
crioxuBaviB [4]:
0,020-0,024B1- 3a0e3neueHHs JOKaIbHOIO PE3EPBHOIO OCBITICHHS .
0,060-0,07%BT- BUKOpUCTaHHS Ha SIXTax
0,20-0,24BT1- npuMicbKi1 JaYHUKH
0,60 - 0,7%BT- cepennbocTaTuCTUYHA YKpAiHChKA CIM' 51
2,0-2,4Bt- ManociMeiHi ClIbChKOTOCIONAPCHKI MPUBATHI MiAMIPUEMCTBA
6,0-7,%Bt- HeBenuki GepMepchKi rocmoaapcTBa
20xBTt - mai cena, XyTopH, cepe/iHl Ta BeJIUK1 (hepMepChKi TOCTIOIapCTBa

Takum ymHOM, Maja BITPOCHEPreTHKAa MOXKE€ OYTH JOBOJII KOPHCHOIO B HAMPSMKY
JETICHTpai3alii 1 MOXKJIMBOCTI €HEProNOCTaYaHHs CIIOXKKBaya, sk (I3UYHOI 0COOH, TaK i
IOpUIUYHOI , TOOTO mianpueMcTBa. B Ham yac B YkpaiHi € psajn BUPOOHUKIB Mallux
BITPOYCTaHOBOK , 30KpeMa, BijoMi Taki (ipmu sik HBD «E€nepromap», I «CeiT BiTpy»(M.
Xapki); HTI[ «Anstekc»(M Kui), «<EKO», IKb «lliBaerne»(m JIHinponerpoBcesk). ani
MiIIpUEMCTBA BUPOOIISIIOTh BY nepeBakHO 3 ropU30HTANBHO-OCHOBUM POOOYHMM KOJIECOM.

MeTta gociiaKeHb, IOCTAHOBA NMPOOJIEMH.

Merta naHoi CTaTTi - aHANI3 Ta OOIPYHTYBaHHS IUISXIB BIPOBAHKCHHS HA MEPEPOOHUX
MIIPUEMCTBAX XapyoBOi rajly3l €HEepProyCTaHOBOK, IO BHUKOPUCTOBYIOTH ajJbTE€PHATHBHI
JDKepesa eHeprii, 30Kpema, TeIUIOBUX MOMII Ta BITPOYCTAHOBOK, 1 PO3TJIS y3TOJKEHHS iX
BUX1JTHOT MMOTY>KHOCTI 31 CIIOKHUBAYEM.

Marepiaiau 10oc/aiIKeHb.

Sk Bxe OyJio BUIIE BKa3aHO, MiJMPUEMCTBA XapUYOBOi MPOMUCIOBOCTI CIOKHUBAIOTh
3HAYHY KUIBKICTh MAJMBHO-CHEPTETHUHUX PECYPCIB: TEIJIOTH, EIEKTPUIHOI €HEprii, X001y
T. 1. Ilpy upoMy BuOOpYI MHpolECH CYNPOBOKYIOTHCS BIAXOAAMH €HEPrii y BUIIISII
TEIUIOTH, 1[0 HA3UBAIOTHCS BTOPUHHUMU TEIUIOBUMHU pecypcami. Jlo HUX BiTHOCATHCS:

2.000.000 - -------- oo ,

1.500.000 -~ —

1.000.000 -~ —

Puc. 2.1Iporuos po3BUTKY CBITOBOI
BiTpoeHepretuku 10 2020poky B MBT (nanHi
HaBesieHO 3 199hoky)

NoakwNPE
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1. BropunHa mapokoHAEHCATHAa CyMIlll Tpilo4oi BOASIHOI MapH, sika Oylia Bxke
BUKOPHCTaHa y TEIJIOOOMIHHUX armaparax;

2. BianpanpoBana naponoBiTpsiHa CyMilll 13 TEPMIYHUX KaMep TEII0BO1 00poOKU
MPOAYKIITIT;

3. BiamparisoBane moBiTps 13 CyIIUIBHUX YCTAaHOBOK;

4, BiaximgHi 1MMOBI Ta3u KOTEJIBHUX YCTAHOBOK Ta TEXHOJOTTYHHUX IMECUCH;

5. Bingxingna rapsua Boja,;

6. dizuyHa TETI0Ta MPOAYKILii;

7. TeroTta KOHACHCAIIIT XOJIOHOTO areHTy Y XOJOAUILHUX MallliHAX.

SIKII0 BTOPUHHI TEIUIOBI pecypcy MaroTh JIOBOJII BUCOKY TeMmiepatypy (>50C), To ix
BUKOPUCTOBYIOTh  O€3MOCEpPEeHbO, HAMpUKIad, s MoO0yToBUX  MMOTped.  Ade
HU3BKOTEMIIEPATYPHI TEIUIOBI JDKEpesia MOIUIHHO TMEPETBOPIOBATH 3 METOIO OJICPKAHHS
OuUTblll BUCOKUX Temmeparyp. KiIbKICTh TEmIOBOT €Heprii 3ajleXuTh Bl KUIBKOCTI 1
napaMmeTpiB TeruioHocid. [IpukiagoM Takoro Jpkepena € TeIioTa XOJOAWIBLHOTO areHTy B
XOJIOAWIbHIM MatuHi. Temmeparypa y JaHOMy BHIAAKY /Uil yMOB YKpainu (KiaiMar i
onayieHHs) He nepesuirye 40C. 4
Bynp-sike mianpueMcTBO ramysi \
000B’ SI3KOBO Ma€ XOJOAUIBHY
YCTaHOBKY, TOMY MPAKTUYHO HA BCIiX
MOYJIMBO 1 JOIUIFHO BIPOBAIKyBaTH ] [
TerioBi mommu. HaitOinbpin y qaHomy
BUIAJIKY JOIJIbHA KaTeropis
TEIJIOBUX MOMII «IOBITPS-MIOBITPSI» 1

«TOBITpsA-BoAa». CxeMa X0J0AUIIBLHOT 3

MAIIMHH 1 TETUIOBO1 TOMITH HaBEJICHA

Ha puc.3, npu oMy Q; - Termora, 2

o ytumizyerbes TII, Q, —Temora, Puc 3.IIpunuumnoBa cxema yCTaHOBKH

110 NIEPEIA€ThCS CIIOKUBAYY. «X0J0AMIbHA MallliHa — TeIIoBa nomma»: 1, 2, 3,
Bigomo 1o Temiora 4- BIIMOBITHO BUITAPHUK, KOMIIPECOP, KOHACHCATOD,

KOHJIEHCAITi1 XOJ0IUIBLHOTO JPOCETbHUN BEHTUIIh XOJIOIWIHHOI MaIlIUHU; S, 6,

7, 8 -BIANIOBITHO BUITAPHUK, KOMITPECOD,
KOHJICHCATOP, IPOCEIbHUN BEHTWJIb TEILUIOBO1
MOMITH
areHTy B 3araJlbHOMYy BHIIQJIKy JIOPIBHIOE CyMl TEIUIOTH,IIO BiiOpaHa B XOJOAUIBHOI
KaMmepi 1 EHeprii, AKYy CIIOKUBAE KOMIIPECOP.
QKOHII. = QO + LK.X.M.,
ne Qo KiMbKICTh TEIJIOTH, BIIOpaHOi y XOJIOAMIbHIN Kamepi,
Lixy. - poOOTa KOMIIpecopa, sKa CKBIBAJIEHTHA CIIOXKHWTIM EJIEeKTPHYHIN eHeprii
XOJIOAUIIBHOT MallMHHU.
Sxuo BpaxyBaTH BTpaTH TEIUIOBOi €HEprii, TO TEMIoTa, OJep)KaHa BiJl TEIJIOBOI
TTOMITH, TOPIBHIOE
QT.H. = (PQKOHZ[ v,
7€ @ — Koe]IIieHT BTPAT TEIUIOTH,;
y —KoediuieHT neperBopeHHs teriotu TII.
Y= QT.H./ LK.T.H.,
ae Ly .. —poboTa KoMIIpecopa TeIrioBOi MOMIIH.
Vv (a0o COP y Mi>kHApOJHOMY BH3HA4YCHHI ) BU3HAYA€ e(DEKTHUBHICTh POOOTH TEILIOBOT
nomnu. B 3anexHOCTI Bl yMOB poOOTHM BIH MOe OyTH JOCUTh BUCOKHM, HANPUKIA,
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nocsiraTd 5. 30kpema, €PEeKTHBHICTb POOOTH TEIJIOBOT TMOMIHM 3aJIeKUTh BT JBOX
TeMIepaTyp: Mo-leplie, BiJ TeMIepaTypu JDKepena TemaoBOi €Heprii - YuM BHILE
TeMIiepaTypa, THUM OUIbLI CHOPUITIMBI YMOBU pPOOOTH; MO Jpyre, BiA TeMIlepaTypH,
HEOOX1THOT CIIO’KUBAUY: YUM HIKYE NOTpIOHA TeMIiepaTypa, TUM BuUllle O0y/1e €(PEeKTUBHICTD
TII.

JlpyruM HampsMOM Ha TEepepoOHUX MiAMPUEMCTBAX € BUKOPHUCTAHHS TEIUIOTH
BIIIPAllbOBAaHOI BOJM, IOBITPS, AUMOBHMX Tra3iB Ta IH. (TOOTO BTOPHUHHHX TEIIOBHX
pecypciB). Termmora BTOPMHHUX TEIUIOBUX PECYPCIB Y 3araibHOMY BHIIAKY JOPiBHIOE:

QB.p. = MeH. Ahr )

1€ - Mgy - K UIBKICTh JDKepelia TeIUIOTH, Kr/To abo M rox;

A h —nepenan enranpmii, kJ[x/ro;

T - 9ac poOOTH, TOJI.

[Topsiiok po3paxyHKy TEIIOTH, IO epeTBOpiotoTh TII mpy BUKOpHCTaHHI BTOPUHHUX
TEIJIOBUX PECYPCIB, aHAJIOTIYHUI HABEACHOMY BHIIIE.

Cmig BigMituTd, WO Mia edexktuBHoi pobotu TII Benuke 3HA4YEHHS MalOTh
XOJIOJJOareHTH, TOMY IO TEMIEpaTypu iX BHUIIAPOBYBAaHHS 1 KOHJAEHcallli 00yMOBIIOIOTh
TUCK , KM MOBHHEH OYyTH y BHUIIAPHUKY Ta KOHJEHCATOPi, 1 TOMY 3aBJAlOTh MapaMeTpu
pobotu kommpecopy. Jlo TemepiliHbOrO dYacy TEPEeBaKHO BUKOPHCTOBYBAJIUCH
xonopoareHTH R-121 R-22. Ane B 3B'3Ky 3 THM, III0 BOHU MOXYTh CTaTH ACQIIIUTHUMU i,
KpIM TOTO, IIe¥ KJIac XOJIOJOAreHTIB € O30HOPYHHYIOYMM, y KpaiHax €BpONU MPUHHATO
pillieHHsI 3 IEPEeX0/y Ha albTEPHATUBHI 030HOOE3MeUHI X000areHTH [6]. Takum BuMoram
BIJINIOBI/1al0Th, HAIIPHMKIIAJ, amiak, ABookuc Byriaeio (CO,), OyTan Ta AesKi iHII peYOBUHU
[7,8]. JlocBim moka3aB, IO aMmiak € HEMEPEBEPIICHUM 3 TOYKH 30py €HEPreTHYHOI
e(EeKTUBHOCTI B MPOMHUCIOBHUX CHUCTEMaxX XOJOIWIbHHX MAIIMH Ta TEIUIOBUX IOMII
noTy>kHicTio Buile SO&kBT.Takoxx mokaszanu A0CUTh BUCOKY eHeproedextuBHicTh TII Ha
JIBOOKHUCY BYTJICIIIO 1 Ha CyMIIIll amMiaKy 1 AUMETHIIOBOTO CITUPTY.

V3romkenna noryxHocti TII 31 crnoxuBadem Mojsrae y TEIIOBOMY PO3PAXYHKY
CHOKMBAKOYoro oOJaJHaHHS, TOOTO KUIBKOCTI TEIUIOTH MNpU MNOTPIOHUX MapaMerpax
TEIJIOBOTO PEXUMY, IO 1 BU3HAYUTH HEOOX11HI xapakTepucTuku TII.

[Ilo crocyernes BiTpoycTaHoBok ( maiai BY), To iX BUKOpHCTaHHS Ha MiIMPUEMCTBAX
XapyoBOi rajysi, Ha Halll IOTJIsi, TAKOXK € HouuIbHUM. [lo-Tiepiiie, BiTep sk JKepeno eHeprii
€ OC3KOIITOBHUM 1 HEBHYEPIHHUM, JO0 TOTO X, SK BXe OyJ0 BKa3aHO BHIIE, MOXKE
BUKOPHUCTOBYBAaTHCh JCLIEHTPaNli30BaHO. B cyyacHMX yMoBax II€ BaXKJIMBO, TOMY IO
CIIOCTEPITa€EThCs MOSABA BCE OUIBIIOIO YHCIAa CEPEIHIX Ta MajuX XapyOBUX MIJMPUEMCTB,
AK1 JIOCUTh YacTO PO3TaIIOBaHl Y MICIIEBOCTI, /e TOTPIOHO aBTOHOMHE JKepeso eHeprii. B
VYkpaini BUTOTOBISAIOTECS BY mepeBakHO TpaauIifHOTO TOPHU30HTAIBHO-OCHOBOTO THITY,
MIBUJIKOXITHI Ta THX0XiaHi [4]. [lepuri MarTh mpu BUCOKOMY KOEQII[IEHTI BUKOPHCTAHHS
€HEPrii BITPY ACSIKI HEMOMIKU: BAXKUN MOYATKOBUMN 3aIyCK, TOMY II0 00EPTarOYMii MOMEHT
3pyIICHHS BITPOKOJieca 31 CTaHy CIIOKOK JyKe€ MaJHid; TOTPeOYyIOTh JOBOJI BHCOKOI
IIBUJIKOCT1 BITPY, KPIM TOTO, CLIOCTEPIraeThCsl MABUIICHUH IITYM MPH BETUKHUX IBUIAKOCTIX
BiTpy. THXOXIJHI MalOTh BENUKUM O0O0epTalouuii MOMEHT, MOXYTh MpAIlOBaTH IpU
HMIBUAKOCTI BiTpy Bim 2wm/c, ame ix KKJ| Hmkunmii HDK y MIBHAKOXiZHUX . Bigomi
BepTUKaIbHO —0choBi BY (potop Jlap’e, porop CaBoHiyca) MatOTh TaKH 3K HEJOJIKH.

Ha wam mornmsan, Ha MIAOPUEMCTBAX  XapyoBOI  MPOMUCIOBOCTI  JAOLLIBHO
BIIPOBA/KEHHSI HOBOT'O THUITy BEPTHKAJIbHO-O0CLOBOro BY 3 cepeaHbor0 MIBUIKOXIIHICTIO
[9]. Jani BY xapakTepu3ylOThCsS HAsSBHICTIO CaMO3alyCKy, MOXIIHMBICTIO POOOTH IpH
HU3bKOT MBUAKOCTI (Big 2 mM/c) 1 Oyab - sikoro Hampsmy BiTpy. Jlirounii teMoHCTpaIiitHui
MakeT Takoi BY mocBimunB HasgBHICTH CaMO3aIycKy, poOOTy y IMPOKOMY Jliana3oHi
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IIBUAKOCTI  BITPY 1  TIOKa3aB
BIJICYTHICTh IIyMy 1 OOJEACHIHHI. o,
Jlo Toro X, HAMOUTBIII Ba)KJIUBE, IO
maHl BY MamThp JOCUTH BUCOKHIT 40

|

\

i

BN
N

DN
N
J

Koe(ilieHT BHKOPUCTAaHHSA EHepTii / O X
BiTpY (puc. 4.) 20 _/ \
KpiM ~ Toro, cepeniHs 3\\ 5
HIBUIKOX1HICTh 00yMOBITIO€ 7\ ]

3HIDKEHHS BHMOI [0 MIIHOCTI Ta o
HaJilHOCTI  KOHCTpyKWii BY 1o
3pIBHSHHIO 31 IIBUAKOXITHAMH, a
BEpPTHKAJIbHE pO3TAllyBaHHS Bally
MOJIIIIITY € eKCIUTyaTaliiHi
xapaktepuctuku  BY,  copomrye
OJlep>KaHHS HE TUIbKH EJIEKTPUYHOT,
ajie TEIJIOBO1 1 MEXaHIYHOI €Heprii,
o0 € BaXIMBUM B  yMOBax
HIANPUEMCTB. Y 3TOJKEHHS
MOTY>KHOCTI 1 Xapaktepuctuk BY 31 cnoxuBauem Mae neski OCOOJIMBOCTI, IO
0OyMOBITIOETHCSI HECTAOUTBHICTIO XapaKTepUCTHK BITpy. Skio porop BY 6e3nocepentro
3'€IHY€ThCS 3 OOJlafHaHHAM, Tpeba 3a0e3rneuyBaTy BiAMOBIIHICTh HE TUIBKH MOTYKHOCTI
BY Tta oOnaagnanns, ame 1 oOepTaro4yoro MOMEHTY 1 IIBHAKOCTI oOepTaHHs. Matouu
3QJICKHICTh MOTYXXHOCTI poTopy BY Bij MIBUAKOXITHOCTI, MOXKHA 3aBXKIM BU3HAYUTH IIi
napameTpH 3a BijoMoro (hopmyIioro:

N

4 6 ) 8
Puc.4.3anexHicth koedilieHTa BAKOPUCTAHHS
eneprii Bitpy Cp Big mBuakoxigHocTi O:1 -
Kputepii berna; 2 —igeanbHe BiTpokoieco;3,4 -
BIJIMOBITHO BEPTHKAJIBLHO 0ChOBI BY: Tuxoximuuii
potop CaBoHiyca Ta IIBUAKOX1AHHIA poTop Jlapre;
5,6 —BI/NOBIJIHO BEPTUKAIHHO — OChOBI
BitpoycTaHoBku cepelHbO1 MBUAKOX1THOCTI 3
nomatsmu KH 1 gBoXenemMeHTHUMU

PpOT. = Mys. 0,

ne Pyo; —motyxHicTh potopa BY;

M,s. - oOepTarouiii MOMEHT Ha Bally pOTOpa,;

® —KYyTOBa IIBUJIKICTh OOEPTAaHHS POTOpA.

TakuM 4YMHOM, BIANOBIAHI XapaKTEPUCTHKU OOJAJHAHHA, IO CIOXKHWBA€E EHEPriio,
oOymoBTIOI0TH BHOIp BY 3 3a0e3meueHHs M poOOTH poTOpa B 00JaCTi XapaKTePUCTUKH, JC
Koe(ilieHT BUKOPUCTAHHS €HEpPTii BITPY € MaKCUMaJIbHUM a00 BETUYHHA HOTO 3HMKCHHS €
JIOIYCTUMOI0. 3p03yM1JI0, IO MPH 3MiHI IIBUKOCTI BITPY 3MIHIOIOTHCS 1 TapamMeTpu poOOTH
BY. Tomy B po0oTi crio)knBaya MOXKyTh OyTH May3H, 110 1HOJII BKpail HEmpHUIycTuMo. Tomy
JOLIIbHE BIPOBA/DKEHHS aKyMYJIOIOUHMX MPHUCTPOIB. SKIIO 30cepeUTUCh HAa OJep:KaHH1
TEIJIOBOI €HEprii, TO JOLJIbHE BUKOPUCTAHHS TEIUIOAKYMYJIIOIOUMX YCTAaHOBOK. B ocTanH1i
gac y po3poOlli aKyMyJsTOpIB TEIUIOBOI €HEprii CIOCTepIraeThCs 3piCT aAKTUBHOCTI.
Hampuknaz, mponoHyIOThCS afcopOIliiiHi TepMmoTpaHchopMaTopu, A€ TEIUioBa EHEprisd
aKyMYJIIOETbCSI Y BHUIVISIII TEPMOXIMIYHOTO MOTEHIIAy COpOEHTY 1 Moke 30epiratucs
TpuBajMii vac npaktuuHo Oe3 BTpar[10]. ABTOpPH MiAKPECTIOIOTH, IO BHIICHA3BAHI
TEIJIOAKYMYJISATOpU € e(OEKTUBHUM IHCTPYMEHTOM €HEpPro30epeXeHHs, SKHM Crapuse
3aJly4€HHIO B €HEProo0ir MOHOBIIOBAHI JKEPeIia EHEePTii.

3 TOYKHU 30py YHIBEPCAIbHOCTI HAMOLIbII NPUMHATHI JIsl BOPOBAKEHHS €JIEKTPUYHI
akymyJsitopu (Oarapei). XapakTepUCTHKH CYYacHHX €JICKTPUYHUX Oarapeil HaBEeICHO Yy
tabm. (mo manum [11] ).
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Tabnus - XapakrepucTHky Jesikux Oarapeii (Jensen Sorensen, 1984; Cultu, 1989a;
Scrosati, 1995; Buchman, 1998) mopiBHsHHS iX 3 METOI0, AIKY BCTaHOBH/IHM B 197 7porii
(Weiner, 1977)

barapei | Emexrponi| KK/, HlinpHicTs| IlikoBa muromal IlocriitHe muTome Tepmin Poboui
T % eHeprii MOTYXHICTb HaBaHTAXXECHHS | eKCIUTyaTallii| TeMIeparypH,
(Bt/kr) (Br/xr) (kiTBKiCTB °c
ITUKITIB)
IIpomucoBi:
CBHUHIIOBO- H,SO, 75 20-35 120 25 200-2000 Bix —20 10 60
KHCIIOTHI
Hikenp - KOH 60 40-60 300 140 500-2000 Bigq —40 1o 60
KaJMi€eBi
Hikenp —MeTan KOH 50 60-80 440 220 <3000 | Bixg 1010 50
TUOPUTHI
Jliti#i - ionni| LiPFg 70 100-200 720 360 500-2000 Bix -20 no 60
SIKi po3po0ISIOTECS
Hatpiii-cipni| b-A1,03 | 70 120 240 120 2000 | ot 30010 400
JliTii- A1N 75 130 200 140 200 ot 43010 500
cynbdimgHi
Iunk- xmopui  ZnCly 65 120 100 0
JliTii- Li-b-Alu | 70 200 >1200 | or —20m0 60
noJiMepHi
LinpoBi enementn 1977poky:
Bucoko- 65 265 55-100 2500
CHePreTHYHI
Bucoxko- 70 60 280 140 1000
TTOTYXKHI
BucHosku

[IpoBenenuit anami3 CBIAYUTH O JOLUIBHOCTI BHKOPUCTaHHS Ha MEPepOOHUX
MIIMPUEMCTBAX TIOHOBIIOBAaHUX JDKEPENT €Heprii, 30KpeMa, HHU3bKOTEeMIIepaTypHHX
TEIUIOBUX JOKepen 1 eHeprii BiTpy. Ilpu BOpoBajpkeHHI TEIUIOBUX IOMIT Tpeda
BpaxoOBYBaTHU CBITOBIM JIOCBiJ, 30KpeMa, y BHOOpI CydyacHUX TEIJIOOOMIHHUX araparis,
KOMITPECOPIB Ta XOJOAMIBHUX areHTiB. 110 cTOoCyeThbCsl BITPOYCTAaHOBOK, TO JOILIBHO
BIPOBaKyBaTh BY 3 10CTaTHHO BUCOKHUM KOE(DII[IEHTOM IMEPETBOPEHHS €HEprii BITPY,
IpaIOIOYUMUA 1 MPH HU3BKUX HIBUJKOCTSAX BITPY, MalOUUMH CaMo3aIlycK , J100pi
eKCIUTyaTalliiiHl BIIACTUBOCTI 1 HEBUCOKY I1iHy. Takumu BY MoxyTh OyTH BEpTHUKAIBHO
OChOBI CepeAHbOl MBUAKOXIAHOCTI. HecTabinpHICTH eHeprii  BITPY YCKIIAIHIOE
Y3TOJKeHHS XapakTepucTuk BY 1 cmoxuBarodoro obimagHaHHS mpu O€3mocepeHboOMY
OiAKII0YeHHI. ToMy JOLJIbHE BIPOBAKEHHS CY4YaCHUX TEIUIOAKYMYJIOIOUUX 1
EJIEKTPOAKYMYJIFOKOYUX IIPUCTPOIB.

Cnucok Jgiteparypu: 1. MupoBoil pBIHOK TEIUIOBBIX HAcOCOB <«BO31yx-Boja».// XomoauinbHas
texuuka — 2010 -Ne2. 2. [l]epouna O. Eneprist ayis Bcix.: TexHIYHUN TOBITHUK 3 €HEPTrOOIMIATHOCTI Ta
BIJIHOBIIIOBAILHUX JpKepen eHeprii. Bupmanns werBepre/ O. IllepOuna. —Yxropon:.BumaBHUIITBO
Banepis ITagska -2007.3. Jlesxcnesa JI. H. Temnonacocsl: Kpeimckue nepcrektussl / JI. U. Jlexcnesa
I29neprocoepexenne.- 2010 -Ne9. 4. Oninko O. @. BitpoeHepreruka ta eHepreruuna crpareris./ O.
@. Owuinko, b. I1. Kopooxo, B. M. Muxanwxk -Kuis.. ®enikc, 2008.5. Otuer BecemupHoii acconuanuu
10 UCTOJIB30BaHUIO BeTpoBoii eHepruu 3a .2009.6. Ilepexon ¢ R22Ha anbrepHaTUBHBIC XJIa10areHThI —
aKTyaJbHOE,IPOCTOE U 3KOHOMHUYeckH 3 dekTrBHOE pemienue. // XonoaunpHas Texauka.,2010Ne6. 7.
Monuxa Bumm TlpupojHble XJaJ0areHThl COCTOSIHUE Bompoca W TeHaeHuwu./ Bumm Monuxa
/[ XomomunbHas Texuuka - 2010Nel0. 8. Jloktop Kapun An. DKoIOrHUECKH O€30MacCHBIE TEILIOBBIC

Hacochl. / Kapun Sn// XomomuneHas texuuka -2010Ned. 9. Poowckoea JI. I'. Hosi dopmu npodinis
JomnaTel BePTUKAIbHO —OCHhOBHX BITPOYCTAHOBOK CEPEIHBOI IMIBHAKOXITHOCTI.. aBTOped. TUC. KaHI.
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YJIK 620.9(083)

IlyTn BHeApeHHUsI eHeProyCTAHOBOK KOTOpPbIe HCHOJIL3YIT AJbTEPHATHBHbIE HCTOYHHKH
€HepruM Ha mepepadaThIBAIIIMX MPEINPHUATHAX H COIJIACOBAaHHE HX BbIpadaThIBaeMoii
MolHOCcTH ¢ morpedurtenem/ Poxkosa JI. I'., Paguyk O. B., Kazakos JI. /I.// Bectauk HTY
«XITN». Cepusi: HoBble pemieHusi B COBPEMEHHBIX TeXHONOTUsAX. — XappkoB: HTY «XIIW».- 2012.-
50(956). C.139-146

B craree mpoBeneH aHaNM3 O IENECOOOpPA3HOCTH HCIIONIB30BaHUSI Ha IepepadaThIBAIOLINX
MPEINPUATHIX BO30OHOBIISIEMBIX ICTOYHUKOB SHEPTHH, B TOM YHUCIIC, HU3KOTEMIIEPATYPHBIX TETIJIOBBIX
UCTOYHHKOB DJHEpruu Berpa. [Ipu BHEOPEHHM TEIUIOBBIX IOMII HEOOXOIUMO YYUTHIBATH MHPOBOM
ONBIT, B TOM WYHUCIIC, TIPU BHIOOpE COBPEMEHHBIX TEIUNIOOOMEHHBIX arlapaToB, KOMIIPECCOPOB U
XOJIONMWIBHBIX areHToB. UTo KacaeTcs BETPOYCTAHOBOK, TO pAaIlMOHAJIbHO BHEAPSTH BETPOBHIC
YCTaHOBKH C JOCTaTOYHO BBICOKHUM Ko3(duumeHTOM mnpeoOpa3oBaHUs SHEPTHU BETPa, KOTOPHIC
paboTarOT W TPH HHU3KHX CKOPOCTSX BETpa, HMMEIOT CaMO3allycK, yAOOHBIE B OKCIUTyaTallud |
Hemoporue. TakuMU BETPOBBIMH YCTAaHOBKAMH MOTYT OBITh BEPTHKAIBHO - OCEBBIE CpEIHEH
osicTpoxoaHocTh. Win.: 4. bubauorpad.: 11Ha3s.

KiawueBble cJjioBa: anbTepHATHBHBIC WCTOYHMKH OSHEPIMH, BETPOBas DHEPTHUs, HHU3KO
NOTEHIMAbHAs TEIUIOTa, BTOPHYHBIE HSHEPrOpecypChl, TEIJIOBBIE HACOCHl, BETPOYCTAHOBKH,
K02 (D PUITMEHT UCTIOIB30BAHUS SHEPTUH BETPA, COTIACOBAHUE MOIIIHOCTH, YHEProcOepeKeHue.

UDC 620.9(083)

Way of introduction energoustanovok that use alternative sources energii in processing
plants and harmonization of their power output with the consumer/Rozhkova L. G., Radchuk O.
V., Kazakov D. D.//Bulletion of NTU “KhPI”. Subject issue:New desicios of modern technologies.-
Kharkov: NTU “KhPI".- 2012.Ne 50(956). P.139-146

In article is take the analysis of use expediertcthe processing enterprises of renewed energy
sources, including low-temperature thermal windrgpesources. At introduction thermal pump it is
necessary to consider global experience, includatga choice modern heat exchange devices,
compressors and refrigerating agents. As to wimgedigenerator, it is rational to introduce winafar
with high enough of wind power transformation factwhich work and at low speeds of a wind, have
the self-start, convenient in operation and inespen Such wind driver generator can be vertically
axial average rapidity windfarm. Im.: 4, Bibliogt.1.

Keywords:. alternative energy sources, wind energy, low pidéheat, waste energy, heat
pumps, wind turbines, wind energy utilization, atioation capacity, energy saving.
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AHAJIU3 METOJIOB ITIPOT'PAMMHOM KOPPEKIIUU PE3YJIbTATOB
WU3MEPEHMI, IOJIYYEHHBIX C IOMOIIbIO TYPBUHHOI'O
IMPEOBPA3OBATEJISI HIOTOKA B CHUPOMETPHYECKOM
AIIITAPATYPE

B cratee Cc 1enbl0 CHMKEHUST MHCTPYMEHTAJIBHOM MOTPEIIHOCTU MPEAJOKEHbl U OMUCAHBbl METOJIbI
MaTeMaTH4eCKOI KOPPEKLUHU pe3yabTaTOB U3MEPEHHH, TOTYYEHHBIX C TOMOIIIBIO TYPOUHHOTO
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