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CEKLIS 5:

. EHEPTETHUYHI TA EKOJIOT'TYHHI ITPOGJIEMHA
TEINVIOEHEPI'ETUKU TA EHEPITOMAHNINHOBY/1TYBAHHSA

EHEPTETUYHI TA EKOJIOI'TYHI [IPOBJEMHU
XAPYOBOI TPOMUCJTOBOCTI

OIITUMAJIBHE YITPABJIIHHA [TPOLUECAMMU B
TEIVIOEHEPI'ETHUII I EHEPT'OMAUINHOBY/1YBAHHI

30ipuuk npais XVI BeeykpaiHCbKOT HAyKOBO-TEXHIYHOT KOH(pEpEeHITii
«AKTyaJlbH1 IPOOJIEMU eHEepreTUKu Ta ekosorii», Oneca, OHAXT, 5-8 xoBTHs 2016 p.
175



OdecbKka HAYIOHATbHA AKAOEMIsL XAPUOBUX MEXHOL02Il

MOKPAIIUTh BPAKCHHS MPO YKpaiHy Ha CBITOBIM apeHi Ta 3a0€3MeUnTh JCPKaBy JOIATKOBUME POOOUNM MiCISIMU
Ta HAJIXOYKEHHSIM KOIITIB JI0 OIO/DKETY.
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BUKOPUCTAHHSA METOAY BAKYYMHOI'O OXOJIO/ZKEHHA
JJIA ITIOHEPEJIHBOI'O OXOJIOPKEHHSA IIJIOAIB YEPELTHI

Jlomeiiko O.I1., kKaHa. TeXH.. HAYK, I0LEHT
€dimenxo JI.B., acnipant
TaBpiiicbkuii 1ep:kaBHUI1 arpOTEXHOJIOTiYHHUI YHIBepcUTeT, M. MestiTonoan

Anomayis - y cmammi HAOGHO AHANI3 HAVYKOB0-EKCHEPUMEHMANLHO2O OOCTIONCEHHA NPOYEC) BAKYYMHO20
0X0N00#CeHHA NN00I8 Hepewiti. 1Iposedeno NOpIHAHHA PISHUX PEXHCUMIE BAKY)YMHO20 OXONOOHCeHHS. 3pobaeHo
BUCHOBOK, WO MEMOO BAKYYMHO20 OXONOOHCEHHS € ePEKMUBHUM Ma NIOXOOUMb OJi OXOL00HCEHHS NI00I8 YepeulHi.

Knrouosi cnosa: oxopona HasKonuwHb020 cepedosuiya, 30epicants, OXOI00HCEHHS, BAKYYMHE OXONOOHCEHHS,
AKICMb NPOOYKYIL, mepmin 30epieanHs, WeUOKICINb 0XON00N4CEHH S, 8MPAMd 8azll, 0804i, BAKYYMHUL OXOT00HCYEAY.

Annotation - the article provides analysis of scientific and experimental studies of vacuum cooling process of
cherries. A comparison of different vacuum cooling modes was performed. The conclusion is made that method of
vacuum cooling is effective and suitable for cherries cuoling.

Keywords: environmental protection, storage, cooling, vacuum cooling, product quality, shelf life, cooling
rate, weight loss, vegetables, vacuum cooler.

IMocranoBka nmpodsemu. [TominnieHHs cTaHy HABKOJIMWIIHBOTO MPUPOIHOTO CEPEOBHINA Ta 3a0€3MEUCHHS
palioHaIFHOTO BHUKOPHCTAHHS TIPUPOAHHMX PECYpPCIB € aKTyaJbHOIO HpOOJIeMOI0 ChorofeHHs. Po3poOka Tta
BIPOBA/DKCHHA  ©()eKTWBHUX Ta  EKONOTiYHO  Oe3NMeYHHMX  TEXHOJOTid  mepepoOku Ta  30epiranHs
CLTBCBKOTOCIIONAPCHKOT IPOAYKIIii € OMHIMM 13 PIIIEHb IUX MUTaHb. 3HIMKEHHA TEMIEPATYPH POCIMHHOI IPOTYKIIii
ofpasy X TICIs 30MpaHHS BPOXKAO CIIPUSE 3HAYHOMY PO3IIMPEHHIO TEPMiHY MPHUAATHOCTI Ta MaKCHMAaIbHOMY
30€pEeKEHHIO SIKOCTI CUPOBHHM, 1110 B CBOIO YEPry B pa3u 30LIbIIYIO CIIOKUBYMIT MONUT HaceneHHst [7] YeperuHs —
OJIHA 3 HAMOLIBII PO3MOBCIOKEHNX TUIONOBUX KYJBTYp Ha MiBAHI YKpainu. [lnoan depeniHi € HiHHUM Ji€THYHAM
MPOJIYKTOM XapuyBaHHsl Ta JDKEPETOM OIOJOTIYHO aKTHBHHMX PEUOBHH [6] AJie He3HauHi TepMiHM 30epiraHHs
TUIO/IB YEpEIIHi B CBLKOMY BHIVISJI MPH3BOASATH J0 3HAYHMX BTPAT BPOXKAIO 1 CYTTEBOTO 3HMKEHHS XapyoBOI
iHHOCTI TpoykTy. ToOTO, icHye HEOOXiIHICTH 3HAXO/PKEHHS €(EKTHMBHOI TEXHOJOTii 3 METOI PO3IIMPEHHS
TEpMiHiB 30epiraHHsl [UIOIB YEpelIHi Ta IHIINX BU/IB HIBUIKOIICYBHOI POCIMHHOI MPOJYKIIii, 1110, B CBOIO 4epry,
MOJKE 3HAYHO TIOJIITIITUTH CTaH PO3BUTKY CLIBCHKOTO TOCHONAPCTBA YKpaiHH.

AHaJi3 OCTaHHIX TOCTiIKeHb i myQ/ikaniii y CBiTi CBIIYHTH, IO TEXHOJOTIS BAKyYMHOTO OXOJOIKCHHS
CUIbCHKOTOCHOIAPCHKOI  MPOAYKIIl € HaJA3BUYaiiHO IIBHAKAM METOIOM BHIIAPHOTO OXOJIOMKEHHS, BHCOKa
e(eKTUBHICTD SKOTO JOCATAETHCS 3a PAXyHOK CKOPOYEHHS Yacy TeXHONIOriqHOro mporecy [1]. Temtora 3 mpomykTy
BUIAIAETBCA 3aBISKM BHIIAQPOBYBAHHIO II€BHOI KUIBKOCTI BOAM OE3MOCEPENHBO 3 CEPENVHH IPOMYKTY IiJ
3HIDKCHHM THCKOM. 1IIBHAKICTH Ta e()eKTHBHICTD € TOJOBHHMH OCOOIMBOCTSAMHU BAaKyyMHOTO OXOJIODKEHHS, SIKi
BKKO JIOCSTHYTH TPaJHULIHHUMH METOIaMH OXOJO/pKeHHs. KoMOiHOBaHE BHKOPHCTAHHS METOJa BaKyyMHOTO
OXOJIO/DKEHHSI Ta XOJIOJMJILHOTO 30epiraHHs J03BOJSE 3HAYHO PO3LIMPUTH TEpMiH 30epiraHHs IIBHIKOICYBHOT
POCIMHHOT TPOIyKIii. [4]

Mertoro mi€i cTarTi € 00TPyHTYBAHHS MOXKJIMBOCTI 3aCTOCYBAHHSI TEXHOJIOTTi BAKYyyMHOTO OXOJO/PKEHHS JUTs
TUIO/IIB YEpelIHi HAa OCHOBI aHAi3y pPI3HMX PEKHMIB BaKyyMHOTO OXOJIOJDKEHHS B PE3YJBTaTi HMPOBEICHOTO
HayKOBO-/IOCIIIZTHOTO €KCIIEPUMEHTY, METOIO SIKOTO, B CBOIO 4epry, OyJo JOCIHiKEHHs BIUIMBY THCKYy Ha dac Ta
PIBHOMIpPHICTH OXOJIO/DKEHHS TUTOIB YEPEIIIHi.

XoJoauibHa TPOMHUCIIOBICTE HYacTO BHUKOPHCTOBYE OXOJIOMKEHHS 33 PaxXyHOK BHIIAPOBYBAaHHS PiIUHH.
3HIDKEHHS TEMIIEpaTypH MPOAYKTY TPHU BAKyyMHOMY OXOJIOJIPKEHHI 3IIIHCHIOETHCS Yepe3 BUIIAPOBYBAHHS PIJIMHHU 3
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MPOJYKTY, sIKa MEPEXOJUTh B CTaH mapw [4]. 3a3Buuaiil Bona 3akumae npu 100°C ta armocdepHOoMy THUCKY 1 atm
(101325 Tla). 3HMKeHHSI THCKY Y BaKyyMHiil KaMepi B CBOIO Yepry 3HIDKY€E 3HAUCHHS TEMIIEPaTypH KHITIHHS BOJIH,
110 TIPU3BOZUTE 10 eeKTy oXonomkeHHs [3]. TUIoBHil UK BAKyyMHOTO OXOJIOJDKCHHSI TIOJIATAE B HACTYITHOMY.
PocrmaHa abo iHIIA MPOAYKIIs CHOYATKy 3aBAaHTAXKYETHCS y BaKyyMHY KaMepy, JIBEpi SKOI MOTIM 3a4HHSIOTHCS.
BMmuKaeThCsl BaKyyMHHMH HAacoCc Ta THCK 3HIDKYETbCS 10 3HAUYEHHS HACHYEHOro THCKy. llodarkoBa aza
BiJIKauyBaHHS TIOBITPS 3BHYaiHO TpmBae Omm3pko 5-10 xB. B 3amekHOCTI Bif po3Mipy BakyyMHOI KaMepH Ta
MIITHOCTi BaKyyMHOTO HAacOCy. 3arajibHUI 9ac OXOJOIKEHHS 3aJISKUTH Bill (POPMH MPOAYKTY, TIOPHCTOCTI, pO3MIpy
mip B 3pa3kax, HassBHOCTI BUIbHOT BOJIOTH B MOpax Ta TUCKY. [2] Koy THCK y BakyyMHIil Kamepi J0ocsTrae 3HauYeHHsI
MOYaTKOBOTO POOOYOro THCKY, LIEH CTaH BHU3HAYAETHCS SIK TOUKA CIAJiaxy MPOIECY BaKYyMHOIO OXOJIO/DKCHHSI.
3BHUYAHO THCK y BaKyyMHill Kamepi HEOOXiIHO 3MEHIIHMTH JI0 TOYKH CIajaxy sSKOMOTa IIBHJIIE, TOMY IO JO
1ILOTO0 MOMEHTY BAaKyyMHHH HAacOC TUIbKU BiJIKaqy€e TOBITPS 1 HISKOTO OXOJIO/DKCHHS HE JIOCSTaeThCsl. B MoMeHT,
KOJIM BiIOYBAa€ThCS TOYKA Cliajiaxy, BOjA [OYMHAE BHUITAPOBYBAaTHCS. | eHepoBaHa Iapa B MOAAIBIIOMY MpOIEci
BUJIAJISIETBCST 00 32 JIOTOMOTOI0 BaKyyMHOTO Hacocy, a 00 3a JIOMOMOTOI0 KOHJICHCALlii, SIKIIO KOHIEHCATOp
BCTAHOBJICHO Yy BaKyyMHill Kamepi. BHYTpImIHIA THCK MPONOBKYE 3HIKYBAaTHUCS Ta TIPOIEC BUITAPOBYBAHHS
MIpOIOBXKYEThCsA. OXONOMKEHHSI TPUBAE MO THX Mip, MOKH TeMIeparypa HPOIYKIii HEe JOCSATHE BCTAHOBIECHOT
temneparypu 30epiransst. [1oTiM nporiec NMpUNUHAETHCS, BEHTWISIIAHMI KIIallaH BiJIMHSIETBCS, TOBITPS 3HOBY
3aM0BHIOE Kamepy. Haperti mpomyKiiisi BUTAISEThCS 3 KAMEPH Ta 3aBaHTAXKYEThCS 10 30epiraHHs PH HEOOXiIHil
TeMITeparypi.

ITpoBenennst ekcnepumenrty. J{ociipkennst nposomunch y 2016 porii Ha kadepi TexHOJIOTIT nepepodku Ta
30epiraHHs MpoayKIil cUTbchKOro rocrogapcersa TaBpilicbkoro Jlep:kaBHOT0 ArpoTeXHOIOTiYHOTO YHIBEPCHTETY Y
Micti MemniToroni. B pe3ynbrari TeOpeTHYHNX TOCHIKEHb 38 KOMIUIEKCOM TOCTIOAAPCHKO-0107I0TYHNX TIOKa3HHUKIB
Oynu BimiOpaHi HacTymHi paifoHOBaHI COPTH YepellHi IM3HBOTO CTPOKY JIOCTHUTAHHs: MeliTononbsechka
KpymHormtigna, Menitononseska YopHa, YiiBiTenbHa, 110 BHECEH] B peecTp copTiB Ykpainn.[8] ToBapHy 00poOKy
TIPOBOIVUIA BHIULFOYH IILTI, MIIIHI, YHCTI HE ypakeHi rroan | ToBapHoro copty, 3rimHo 3 Bumoramu [CTY 01.1-
37-162:2004, Ta BHOANSAIOYM HECTAHAAPTHI eKk3eMIULIpH.[5| CBiko3i0paHi IUTOAM YEperiHi JOCTaBILUTHCA IO
eKCIIepIMEHTANBHOI JTa0opaTopii KOYKHOTO paHKy. Temrieparypa IIIoniB d9epelHi IPOTATOM IIbOTO Yacy CKIiajaia
25°C. 3BaxxyBaHHSI TUTOAIB TIEPE Ta ITICTIS MPOLIECY OXONOMKEHHS IIPOBOMIOCS 3a JOMOMOTOIO €JICKTPOHHUX Bar 3
tounicTio +0,01 . OXOJOMKCHHS IUIOIB YEpPEIHI MPOBOAMIOCS y PO3POOJICHIM YCTaHOBII JIsi BaKYyMHOTO
OXOJIOJKEHHSI POCIIMHHOT CUPOBUHU. B aHOMY HayKOBO-/{0CITHOMY €KCIIEPHMEHTI 3 METOO ITOPIBHSHHS BTPaTH
MacH Ta Yacy OXOJIO/DKEHHS IUIOAIB YepeltHi Oys0 3acTOCOoBaHE TPH PI3HUX 3HA4YCHHS BaKyyMHOTo THCKY: 29 klla,
44 Klla, 59 xIla. Temneparypy IIoziB deperiHi ToBUHHO OyTH 3HIKEHO 3 25°C ( Temreparypa HaBKOJIMIIIHBOTO
cepenosuina) o 2°C( temneparypa 30epiranns). Maca IUIOiB 4YepelHi, sIKi 3aBaHTaKyBaJIHCS 10 BaKyyMHOI
kamepH, ckiagana 0,6 kr ( mo 0,2 KT KOKHOTO copTy). XOoJNomuIbHe 30epiranHs Oyo MPOBEICHE Y XOMOMMIBHIN
Kamepi pu Temrieparypi 2°C. Sk MokHa TTOOAYHTH 3 HaBeACHUX TpadiKiB, Yac OXOJOMKEHHS TUIOMIB YePelTHi 10
HeoOXiHOi TeMnepaTypH 30epiranas ctaHoBUTH 40, 45 Ta 50 XB BiIMOBITHO 10 3HaYeHHS THCKY 29, 44 Ta 59 xIla.
TobOTo, Tpu 3HaUeHHI BakyyMHOro THCKy 29 klla, HIBHIKICTH OXOJNOKCHHS HaiimeHima. Kpim Toro posmomia
TEMIIEPATyPH MIPOTATOM BAKYYMHOIO OXOJIOIKEHHS € OTHOPIIHUM, TOOTO TeMIlepaTypa Ha IIOBEPXHI Ta BCEpEnUH]
IUTOJIIB YEPEIIHI 3HWKYETHCS PIBHOMIPHO. 3 METOKO MOPIBHSAHHS MPOIECY BAKYYMHOTO OXOJIOMKECHHS 31 3BHYaiHIM
XOJIOJIMJIBHUM OXOJIOJDKCHHSIM TUIO/M YepelHi Oyio 3akiazeHo JI0 XOJOMMIbHOT KamepH 3 Temrieparyporo 2°C.
Pesysbrari moxaszaim, 1o TemIleparypa MOBEpPXHI 3HIKAETHCS 3HAYHO MIBHJIIE, HDK TeMIeparypa BCEpeluHi
MPOJIYKTY. 3arajibHuil 4ac OXOJO/PKeHHs NoBepxHi ckiamae 80 xB, cepenuui npoxaykry - 198 xB. TobOro, yac
OXOJIO/DKEHHSI TUIO/IB YEpelIHi IPH XOJOJMIBHOMY OXOJIO[DKCHHI 3HA4HO OINbIIMK, HDK INPHU BaKyyMHOMY
oxoomkerHi. KpiM Tor0, TeMmeparypa MOBEpXHIi 1 IIEHTpPY IUIOAIB 3HIKYEThCS HepiBHOMIpHO. [1in gac mporecy
BaKyyMHOTO OXOJIOJDKCHHsI BiIOyBa€ThCsI BTpaTa MacH, TOMy IIO e(eKT OXOJOKEHHsI Oe3MOCepeHbO 3aIeKUTh
Bifl KUTBKOCTI BOJIOTH, SIKa BUIIAPOBYETHCS 3CEPETMHM MPOMYKTY. [4] 3 METOI0 3MEHIIEHHS BTPAaTH MacH IUIOMIB
YepelrHi Yepe3 BUIIApOBYBAaHHS BOOW 3CEPEAMHM MPOLYKTY IMPOTSITOM MPOIECY BAKYyMHOTO OXOJOKEHHS IO
BaKyyMHOI KaMepH OyJ0 BHECEHO IUIACTHKOBI JIOTKH 3 BOMOI0. J[si MOpIBHSHHS 3HAYCHHS BTpaTH Macu Oyiio
NPOBEACHO BaKyyMHE OXOJIO/PKCHHS TIJIOIB YEpelIHi SK 13 BHECEHHSIM BOJIOTH, TaKk M 0e3 Hboro. Pesymbraru
JIOCITI/DKEHHS TToKa3aHo y Tabmui 1. Sk MokHa moOadnTH 3 TabNMI, BiJICOTKOBHUIM MPOLIEHT BTPAaTH MacH IUIONIB
YepellHi Mpyu BaKyyMHOMY OXOJIOIDKEHHI Oe3 BHECEHHs BOJIOTM JIOCHTh BHCOKHMH . Bin ckianae 1,84%, 1,91% rta
1,94% mis tuckis 29 klla, 44kIla ta 59 kIla BiamoBigHO. AJle MU TakOK 0a4UMO, 110 BHECEHHSI BOAU JIO3BOJIMIIO
3HAYHO 3MeHIHTH Brpary Macu 1o 0,88%, 0,93% Ta 0,96% BimmoBimHo mis TuckiB 29 klla, 44xIla ta 59 xlla.
ToGTo, BHECEHHS BOMM y JIOTKAaX JO3BOJISIE 3MEHIIWTH BTPATy MacH IUIOAIB YEpeIlHi B MPOIeCi BaKyyMHOTO
oxonomkeHHs Ha 47,83%, 51,83% ta 49,48% nns tuckis 29 kl1a, 44 kI1a ta 59 kIla BigmnoBigHO.
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Tabmuis 1 - Brpara Macu 1iioiiB 4epelsi mpoTsroM Nporecy BaKyyMHOTO OXOJIO/PKEHHS

TIPH TPHOX PI3HUX THCKAX

Bakyymuwuii Tuck, xlla 29 44 59
ITouarkoBa Maca, r 200 200 200
KinreBa Maca, 1 (0e3 BHECEHHSI BOJIH) 196,32 196,18 196,12
Brpara macu, % (06e3 BHECEHHS BOITH) 1,84 1,91 1,94
Kiniesa maca, T (3 BHCCEHHSIM BOJIH) 198,24 198,14 198,08
Brpara macu, % (3 BHECEHHSIM BOJIN) 0,88 0,93 0,96
Yac 0X0JOKCHHS, C 2400 2700 3000
KinrieBa Temriieparypa oxosopkeHHs1, °C 2 2 2

Puc.1 - IIBuaKicTH 0X0/101:KeHHS HA MIOBEPXHI i B cepeInHi MJI0/1iB YepeurHi MeToI0M BAKYYMHOTO
oxostomkeHHs1 mpH THCKY 29 kIla
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Puc. 2 — llIBuakicTs
O0X0JIOMZKEHHS HA
TIOBEPXHi i B cepenuHi
ILUI0iB YepenHi MeToa0M
BaKYyMHOI0
OX0JIO/ZKEHHS PU THCKY
44 xIla

Puc. 3 - IlIBuakicTs
OXOJIOIUKEHHSI HA
NMOBEPXHi i Beepeanni
ILIOJIB YepeniHi MeToA0M
BAKYYMHOI0
OXOJIO[IPKEHHSI TIPH TUCKY
59 kIla

Puc. 4 - llIBuakicTs
OXOJIO/KEHHSI Ha
MOBePXHi i B cepenuHi
IUIOMIB YepelrHi mpu
XOJIOIUJIBHOMY
OXOJIO/IZKeHHI
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BucnoBku

B mamoMy mociipkeHi IUIST OXOJNO/DKCHHS TUIONIB YeperrHi Oyl 3acTOCOBaHI /B METOIW: BaKyyMHE
OXOJIO/DKEHHSI Ta 3BHYAHE XOJOIMIBHE OXOJO/UKEHHS. PesynbraTé IOKa3aid, II0 BAKyyMHE OXOJIO/KCHHS €
MIBUIKUM Ta €(DEeKTUBHUM METOIOM Y TOPIBHSHHI 31 3BHYAHHUM XOJOJWIBHUM OXOJO/DKeHHsM. [IpoTsrom
HayKOBOTO €KCTIEPUMEHTY OyiTr TIPOTECTOBaHI TPU PI3HUX PEKIMHU BaKyyMHOTO OXOJIO/DKEHHS VIS TIOIIB YePEITHi
TIpY 3HAYEHHSX BakyyMHOTo THCKy 29 klla, 44 xIla, 59 kIla. Pe3ynsraTn mokasamy, 0 3HAYCHHS TEMITEpaTypH
MPOTATOM i 3HIKEHHS SK HA TIOBEPXHi, TaK 1 B CEpPEIWHI IUIONIB YEpElTHi Ty)Ke CXOXKi, TOOTO OXOJOMKEHHS
MPOJYKTY TPOXOAWTH PIBHOMIPHO. PexknM BakyyMHOTO OXoiopkeHHs! mpu THcKy 29 klla 1o3Bossie oXonmomurtH
oy yepeinHi 3 25°C o 2°C 3a 40 xB, mo mBuanre, Hx npu ticky 44 klla (45xB) ta 59 klla (50 xB). Brparu
MacH NP BaKyyMHOMY OXOJIO/PKEHHI IIJIOZIB YepelIHi yHUKHYTH HEMOXIIMBO Yepe3 CYTHICTb IPOLECy BaKyyMHOTO
OXOJIOJDKEHHSI, ajie 11 MOXKHa 3Ha49HO 3HU3WTH BHECCHHSM BOJAM y BaKyyMHy Kamepy. BijcoTkoBa Brpara Macu
TUIO/IIB YEPEIIHi TPY BHECEHHI BOJIH B JIOTKaxX JI0 BakyyMHOI kamepH cknanae 0,88%, 0,93% ta 0,96% BiamnosinHo
must TuckiB 29 klla, 44 xI1a ta 59 kIla BimnoBizHO. ToOTO, peXKUM BaKyyMHOTO OXOJIOMKEHHS TIPU 3HAYCHHI THCKY
29 xIla € HAWONTHMAIBHIIIIAM JUTS OXOJIOMKCHHS IUIOAIB YepeIrHi. 3Ha4eHHS MPOICHTHOTO BHUXOAY IPOIYKTY,
BTpPaTH MacH Ta 4acy OXOJIOKEHHs Oylio 3HA4HO ITOJIMIIEHO 3a PAXyHOK PETY/IIOBaHHs BaKyyMHOTO THCKy. lle
JOCITIDKEHHS M ATBEPIIHIIO, 110 BAKyyMHE OXOJIOMKEHHS € e()eKTUBHUM METOIOM Ta I1IXOINTb IS OXOJIOMKEHHS
IUIOJIIB TAKOI KYJIBTYPH, K YEPEIIIHSL.
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OIIHKA ITEPCIIEKTUB BUPOBHUIITBA EJIEKleOEHEPFIi
3 IOHOBJ/IIOBAHUX /I’KEPEJI EHEPT'TI

Boudok B.O., kaHA. TexH. HAyK, CTApIINI BUK/Ia1a4
Opnecbka HALIOHAJILHA aKa/leMisi Xap4oBHMX TeXHOJIOTiii, M. Oneca

Ilpeocmasneni nepcnekmugu 6upooneHHs enepeii 3a paxynok NOHOGIOSaHux Oxcepen enepeii. Ilposedero
NOPIGHAHNSA YIH HA COHAYMI KOTEKMOPU Ma 8imMpO2eHepamopu ma CpoKu ix OKynacmocmi.

Knrwouosi cnosa: nonosniosanvHi odicepena enepeii, COHAUHI KoneKmopu, 8impo2eHepamopi.

Presents the prospects of energy generation from renewable energy sources. A comparison of the prices on
solar collectors and wind turbines and the timing of their cost recovery.

Key words: renewable energy, solar collectors, wind turbines.

VYkpaiHa 3a1eXuTh BiJl IMIOPTHHX €HEprormocradyanb. MU CIIPIMOBYEMO CBOi IHBECTHIII B €KOHOMIKY
IHIIUX KpaiH, /Ie KyIlyeEMO €HeProHocii. ¥ TO# Jac SK MPaKTUYHO KOXKHA KpaiHa €BPOCOI03Y CHOTOIHI IHBECTYE
Y CBOIO MICIIEBY €KOHOMIKY, PO3BHBA€ HOBUI Oi3HEC - allbTEPHATHBHY €HEPTETHKY.

[Ipobmemu 3a0pynHEHHS HaBKOJUIIHBOTO CEepefoBHUINA 1 OOMEXKEHICTh 3amaciB TPamWIIHAX DKepes
eHeprii 3MyLIyIOTh HIyKaTH ajlbTepHATHUBHI BapiaHTH. TakuM 4YMHOM, Ha apeHy BHXOJIWTH allbTEpPHATHBHA
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