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Beryn. Oco611MBOCTI BUPOOHUIITBA CUTHCHKOTOCIIOIAPCHKOIL MPOAYKIIIT OB’ s13aH1 3
TUM, 1110 B SKOCTI BIUIMBY MAIIMHHUX TEXHOJOTINA SK MPaBUJIO BUCTYNAIOTh TakKl
010J10T1YH1 00’€KTH SIK IPYHTH, POCIWHHU, TBapuHU. lle MOKOpIHHO BHU3HAYae
PO3MOJIICHHS] Ta BUKOPUCTaHHS eHeprii. OCKUIBKM pecypcH 3aiiMaroTh KIIIOUOBE
Micie B  IpoLecl TOCHOJApChKOi  AISUIBHOCTI, NUTaHHS  €HEpro- 1
pecypco30epeKeHHs € AY>Ke aKTyaTbHUMH.

IIpo6aema. Exonomika YKpaiHM Ha OpOTA31 OCTAHHIX AECATUPIY € JIAEPOM IO
€HEpPro3aTpaTHOCTI cepell eBpomeicbkux aepxkaB. Jlnsa mnopiBusHHs, BBII
Himeuunnu B 2013 pori nepeBuillyBaB BIANOBIAHUM MOKa3HUK YKpaiHU Mailke B
25 pa3siB, npu 1IbOMY 3aTpaTH MEPBUHHUX pecypciB Oynu yuine B 3,2 pa3u Ouiblie
yKpaiHChKMX. 3arajibHe eHeprocmnokuBaHHs [loneinn  ckiamae  96%  Bin
ykpaincekoro, a BBII B 3,6 pa3 Ginbmie [3]. Cinbcbke TOCHIOIAPCTBO € OJHIEIO 13
CHUCTEMOYTBOPIOIOUUX Tally3ell E€KOHOMIKU JepxaBu. HaBiTh Tyke IPOMHUCIOBO
pPO3BHUHEHI JIepKaBU BKJAJAlOTh BEJIUKI KOIITH B PO3BUTOK  CLIBCHKOTO
rocriogapctBa. Ha cyuacHomy erami YkpaiHa IMIOpPTye ayX e BeIHKI 00’ €MuU
cutbrocnmnpoaykiuii. Tak B MuUHYyIOMY poli Oyno iMnoproBaHo 10 50% mykpy Ta
M’sica, TaKOK OyJI0 BBE3EHO COJIIJTHI 00’ €MH KpyIl, MAaKapOHiB, OBOUIB Ta (PPYKTIB.
CydacHUil CTaH pETiOHAJIBHOTO PO3BUTKY TMOTpeOye BIOCKOHAJICHHS BCIX
CKJIaJIOBUX T'OCHOJAPCHKO1 MisUIbHOCTI. E(QEKTHBHICTH CUIbCHKOTOCTOIAPCHKOTO
BUPOOHUIITBA MOKJIMBO BJIOCKOHAJIMTH 3a PaXyHOK OpraHi3ailii BUPOOHHUIITBA Ha
MIPUHIIAIIAX PECYypco Ta eHepro3depekeHHs. OCHOBHUMH BHIaMU €HEPTOPECYPCiB,
[0 BHUKOPHUCTOBYE CUIbCHKE TOCIOJAPCTBO, € TaJWBO-MACTWIbHI MaTepiaiu,
TEIJIOBA EHEPrisi, eJeKTPOeHepris Ta Tra3. B 3aj1eXHOCTI BiA HANOPSIMKY
BUPOOHMIITBA IPIOPUTET OYIyTh MATH Pi3HI BUAM. J{JIs1 TBAPUHHULITBA BAXKIMBUMU
OyIyTh MAIWBO-MACTHJIBHI MaTepiajau 1 eJIeKTPOCHEpris, JUisl POCIWHHUIITBA €
NaJIMBO-MaCTHJIbHI MaTepiaiy, a sl KyJIbTHUBAIll] 3aXHUIIEHOTO IPYHTY — TEeNIOTa 1
eneKTpoeHeprlﬂ OpauM 13 KJIIOYOBUX  (DaKTOpiB  LIHK  OTPUMAHOIO
CLIbCHKOTOCTIOAAPCHKOTO MPOJAYKTY € HWOTr0 E€HEProeMHICTh, TOOTO KUIBKICTb
eHeprii, 110 BHUTpadaeThCs Ha OAMHULIO Npoxaykuii. Ha manmii uvac mpupict
npoaykuii Ha 1% mnoTpelye 301IblIeHHST BUTpaTU eHepropecypcis Ha 2 — 3 %.
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OCHOBHE CHOXHMBaHHS €HEprii BiOyBaeTbCsd 3a pPAXyHOK TIEPBUHHUX HE
BIJIHOBJIIOBAaHUX JDKEpeNl €Heprii. ToMy B CyYaCHHX YMOBAaX €KOHOMIisl MaJIHBO-
EHEPreTUYHUX pecypciB HabyBae 0COOIMBOT TOCTPOTH.

AHaJi3 ocTaHHIX JociailKeHb Ta myOJaikamii. [lepBunna eHepris — e gopma
€Heprii B mpupoji, sika e He Oysa MiJiJaHa MPOIECy MITYYHOTO MEePETBOPEHHS.
[lepBuHHA €Hepris Moxe OyTh oTpuMaHa 3 [OHOBJIIOBAaHUX a00 He
MOHOBJIIOBAHUX JDKEpesl eHeprii. Y BIAMOBIIHOCTI 0 3aKOHIB TEPMOJIWHAMIKH,
NIEPBUHHA E€HEPTrisi HE MOKe OyTH CTBOPEHOIO IITYYHO OyJb-SKHM YHWHOM. 3T1THO
MOJIO’KEHb HAYKH MpO 3eMITI0, BC1 MEPBUHHI JPKEpesia eHeprii MOKHA BBaXKATH SIK
MOHOBMIOBaHI. He MOHOBIIOBAHICTh pECYpCiB MO CyTTi 3yMOBJIEHA MaciITabaMu ix
BUKOPHUCTAHHS JIIOJICBKHM CYCIUIBCTBOM. B 0araThox cHTyalisiX BUKOPUCTAHHS
pEeCypCiB JIOJICBKUM CYCIIBCTBOM BiIOYBA€THCS 3 OUIbIII BUCOKUMH TEMIIAMHU, HIXK
TEMIIA iX MOHOBJEHHS Ha reodizuyHoMy piBHI. TOMy IPOBOIUTHCA TPaHUL MIXK
«HE TIOHOBJIIOBAaHUMUY JKEpeIaMu MepBUHHO1 eHeprii (HadTa, ra3, Byrijuis, ypaH)
Ta «IOHOBJIIOBAaHUMU» (€HEPrisl BITPY, COHILS, BOJAU). AJbTEpHATUBHE JKEPEIIO
CHEeprii € pecypcoM, IO TOHOBIIOETHCS, BOHO 3aMiHIOE COOOI0 TpaauIliiHI
JoKepelia eHeprii, skl Mpy 3ropaHHl BUIUISIOTH B aTMOCc(hepy BYTJIEKUCIIHM ra3, a
€ B CBOIO YEpry CIpHS€ 3POCTAHHIO MAPHUKOBOTO €(EKTy Ta II00albHOIO
MOTEIUTiHHS KiiMaty 3emil. [IpuunHa nomyky aapTepHATUBHUX JIKEPET eHeprii —
norpedba OTpUMaHHs ii 13 JOKEpes, IO MOHOBIIOKOTHCS, TOOTO 3 MPaKTUYHO
HEBUYEPIHUX MPUPOJHUX PecypciB 1 sBull. B paniii poOOTI MNpOBOAMIOCH
JOCIIJIKEHHSI MOXJIMBOCTI BUKOPUCTAHHS HETPAAMIIINHOIO JpKepena eHeprii ams
Opecbkoro perioHy, B came €Heprii MoBITpA B MNPUPOJHUX IMYCTOTaX
MOBEPXHEBOr0 Mapy 3emill Ta MOBITPS IAXTHUX BUPOOOK, IO YTBOPUIIUCS TPH
BUIOOYTKY KaMeHsl «pakymiHsika».  lloBiTps ImaxTHUX BHPOOOK CIYKUTh
JDKEPEJIOM TETUIOTH HU3BKOTO MOTEHIIaly AJIs TEIUIOBOTO HAacoca TUITYy «IOBITpSI-
Bosa» [4]. TemoBuii pexXuM IPYHTY MOBEPXHEBUX IIapiB 3emiti GOpPMYyeEThCs i
JIEI0 TBOX OCHOBHUX (DaKTOpIB — Majar0vyoi Ha MOBEPXHIO COHAYHOI pamiarii 1
MOTOKOM PaJIIOTeHHOr0 Teruia 13 Haap 3emu. [Ipore BupimanbHUN BIUIMB Ha
TEMIIEPATYPHUM PEXUM CaMOi BEPXHbOI YACTMHHU 3€MHOI KOPHU HAJa€ COHSYHA
pamiaris (99,5%) 1 B 3HauHO MeHIIiN Mipi enepris Haap tuianetu (0,5%). Ilpote
3HAYEHHS OCTAaHHBOI 3 TJIMOMHOIO MOCTiHHO 3pocTae [5]. Pamiorenne teruro 3emiti —
TEIJI0, 10 BUAUIAETHCS MPU PO3Maal PaJTI0aKTUBHUX €JIEMEHTIB B HaApax 3eMIIl.
OcCHOBHE 3HAUEHHS MAKOTh JOBrO KUBYYl €JIEMEHTH 4OK, 232Th, 235U, 238U, 10
MarTh MEPIoJl HaMiBpO3Maay 10°-10% pokiB. (be3nocepeaHix maHUX MPO BMICT
KaJlifo, TOPII0, YpaHy B IIIMOOKUX Haapax 3emMyi Ha ChOTOAHIIIHIA JEHb HEMAcE).
OcHOBHa KUTBKICTh PaJIIOT€HHOTO Teruia 3eMJli BUIIISETHCS B TOBIII 36MHO1 KOPH.
Xoua Ha ii gomro mpuxoauThes TiIbkU 0,4% wmacu 3emiti, B HiMl TeHEpPYEThCs
95,5% Bchoro pamioreHHoro Tteruia. Ce30HHI 1 A000OBI 3MIHHM 1HTEHCHBHOCTI
COHSIYHOI pafiallii i TeMIepaTypy 30BHINIHBOTO TMOBITPS BUKIWKAIOTH KOJWBAHHS
TEMIEPATypy BEPXHIX LIApiB IPYHTY, puc.1l-A. ['nubuHa npoHUKHEHHS JOOOBHX
KOJIMBaHb TEMIIEPATYPH 30BHIIIHHOTO MOBITPSI 1 IHTEHCUBHOCTI MAJar040i COHSIUYHO
panianii B 3aJ€KHOCTI BiJ] KOHKPETHUX TPYHTOBO-KIIMAaTUYHUX YMOB KOJHMBA€ETHCS
BiJI JICKIJIbKOX CAHTUMETPIB 0 MiIBTOpa MeTpiB. [ THMOMHA MPOHUKHEHHS CE30HHUX
KOJIMBaHb TEMIIEPATyPH 30BHILIHHOTO MOBITPS 1 IHTEHCUBHOCTI COHSIYHOT pajiarlii
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HE TepeBHINye, sIK mpaBuio, 15-20 MeTpiB, Tak 3BaHAa «HEHUTpadbHA 30HA.
TemnepaTypHuil pexuM IIapiB TIPYHTY, PO3TAIIOBAHUX HUXKYE «HEHUTPaTbHOT
30HW» (QOPMYETHCS MiA JI€I0 TEIUIOBOI €HEprii, 10 MOoCTymae i3 Haap 3emil i
MPAKTUYHO HE 3aJICKUThH BIJl CE30HHUX, a TUM Maye BiJ JTOOOBHX 3MiH IapaMeTpiB
30BHIIIHBOTO KiIiMaTy (puc.1-b). I3 30u1blIeHHSM MTHOMHI
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Puc. 1. KonuBanHsi TeMneparypu IpyHTY MO TJIMOWHI.A — B HEUTpalbHIN
30H1; b — HUXYe HeUTpaIbHOI 30HH.
TeMIlepaTypa IPYHTY 3pOCTa€ y BIAMOBIIHOCTI 3 TEOTEPMIYHUM TPATIEHTOM
(mpubnuzno 3 rpanycu llenbcito Ha koxkHi 100 metpiB). BenuuwmnHa mnoToky
PaJ1OTeHHOTO TeIIa JJIsl PI3HUX MICIIEBOCTEH Pi3HUIL MK co0oto. Tak ns
IenTpansroi €Bporm ms BenmumHa ckiaagae 0,05...0,12 Br/m® [2]. Temmoswuii
HAcoC 3 T1IPaBJIIYHOIO OOB'A3KOI0 (BOASHUMHM HACOCaAMHU, TEIIOOOMIHHHKAMH,
3aMipHOI0 apMaTypor0) YTBOPIOIOTH TEIUIOHACOCHY YCTaHOBKY, pHUC.2,  sKa
MPOTIOHYETHCS 1JIs1 BUKOPUCTAHHS OMaJICHHSI TETUIMII, TIJIOIICH0 300Mm° Yy BECHAHUU
nepio. J>kepesoM HU3bKOTOTEHIIAIbHOT €HEPrii € MOBITPS «KaTakoMO», sSIKe Mae
IPAKTHIHO He3MiHHy Temmeparypy 8-10 °C.
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Puc. 2. Cxema TEIIOHACOCHOI YCTaHOBKHU: 1- KoMmpecop; 2- JKEPeno TEIUIOTH
Hk4yoro noreHmiany (JIHII); 3- BumapHuK TemsIoBOro Hacocy; 4- KOHAEHCATOp
TEIUIOBOTO HACOCY, 5- CHOXXHMBau TeIioTh Bucokoro mnoteHmiany (CBII); 6-
HU3BKOTEMIIEPATYPHUM TETUIOOOMIHHUK; 7- PETYJSATOP MOTOKY XOJOJ0areHry; 8-
BHUCOKOTEMITEPATypHU TEMI00OMIHHUK.

ITo tpybonpoBoay aiamerpom 150-300 MM mMOBITpsl 3 JONOMOIOK  OCHOBOTO
BEHTUJIAITOpPA  JIOCTABJISIETbCS /IO  HU3BKOTEMIEPATYPHOTO  TETJIOOOMIHHHUKA
TEIJIOBOr0 Hacoca 2. B mopaiblioMy TEIUIOBUM HAcOC TMepeKadyye TEIuio 0
BHUCOTEMITEPATYPHOTO TEIJIOOOMIHHUKA 5, B SIKOMY TEIUIO MEPEHAEThCS BOJSHIN
CHUCTeMl OmajeHHs Termmuui. TpyOompoBig Moxke OyTH BUTOTOBJICHUH 13

88



ATPAPHMI BICHUK TTPUYOPHOMOP’SI Bum. 80. 2016p.

1acTMacoBUX TpyO. OCKUIBKH BOHU HE € aOCOJIOTHO OPCTKUMHU, 1€ 3HIMA€
npobJieMy iX pyiHYBaHHsI SIK B1J] KOPO3ii Tak 1 BiJ] BILIMBY CEHCMIUYHMX IOIITOBXIB,
amke Onecbkuil perioH € ceiicMiuHO HeOesneuHuM. [nmOuHa TpyOOmpoBOIY
3aJIeKaTUME  BIJT KOHKPETHOTO Miclsl OypiHHS JO IIJI3EMHOI0 KOPHIOPY
KaMEHOJIOMHI. B pi3HUX MICISX TEpEeaAMICTS BOHA KOJUBAETHCS BiJ JIEKIJIBKOX
METPIB 10 JACCATKiB MeTpiB. s MOPiBHIHHS MPOBEACMO PO3PAXyHOK OMAJICHHS
TJTIBKOBO1 TEIUIUII, Y BECHSHUHN Tepioa, MpoTAroM 4 abo 3 MICSIlB 3 JOMOMOTOIO
TBEPJAONAIIMBHOTO KOTJIA Ha BYTUUIl Ta TEIUIOBUM HacocoM PesynbraTu
pO3paxyHKIB TOKa3aHO B TaOymii 1 Ta Tabmuiri 2.
Tabmuns 1. TenoBuii po3paxyHoK CUCTEMH ONAJIEeHHS
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120 10,0 | 162,2 64,9 77,88 6,7 23 1,23 69000
90 10,0 56,5 67,44 4,4 15 1,23 45000
120 5,8 94,1 37,7 45,24 2,9 9,8 1,23 29000
90 5,8 32,8 39,3 2,6 8,8 1,23 26400
120 5,8 86,7 34,6 41,52 2,7 9,2 1,13 27600
90 5,8 30,1 36,3 2,3 7,8 1,13 23400
Tabmuus 2. EKOHOMIYHMI pO3paxXyHOK ONaJIeHHS
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120 7,1 36250 80555 15491 24166 12084 | 7,5 -
90 7,1 33000 72222 13888 21665 11335 | 79| -
120 6,6 34500 75000 14423 22499 12001 | 74 -
90 6,6 29250 68888 13247 20665 8585 10| 6,9

3 Tabmuilh BUAHO, IO  3HUKEHHS BapTOCTI OIMAJEHHS MOXHA JOCSATTH
nekinpkoMa criocobamu. [lo-miepie 3meHmeHHsM koediieHTa iHdiabTpali. Ilo-
Jpyre BHKOPUCTAHHSIM TOJBIHHOTO IUTIBKOBOTO MOKPHUTTS, TOOTO 3MEHIICHHSM
KOe(]iIlIEHTY TEeIUIONPOBITHOCTI MOKPHUTTSA. 3MEHILICHHS TEepioAy OIaJieHHs 0
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TEXHOJIOTTYHO MOXKIJIMBOT MEK1 TaKOXK CIPHUSi€ €KOHOMIT MmanuBa. Aje HalOUIbIINA
e(eKT OYIKYEThCS MPU BUKOPUCTAHHI HETPAAMIIIHHOIO CIOCOOy — oOmajeHHS 3
JIOTIOMOT'O0 TEIJIOBOTO Hacoca. Pe3ynbTaTii eKOHOMIYHOTO PO3paxyHKY OMaJIeHHS
3 JIOTIOMOTOI0 TEIUIOBOTO HAacoca IbOTro X 00'ekTy mpuBeAeHl B Tabmumi 2. Sk
0aurMMo, MpU BUKOPUCTAHI TEIJIOBOTO HACOCA € CYTTE€BA €KOHOMIsl KOIITIB, IO
BUTpAYyarOThCad Ha omnajieHHd. OyikyBaHa OKYIHICTb 3HAXOAMTHCS B Mexax 7-8
POKIB, 110 MIATBEP/KYETHCS CBITOBUM JOCBIJIOM BUKOPUCTaHHS TEIJIOBUX HACOCIB.
CyTTe€BO MOXKHA 3MEHIIUTH TEPMiH OKYIMHOCTI a00 3a PaxyHOK IiJBUIICHHS
koedimierty neperBoperns ( COP), abo 3MeHIeHHsM MiHU Ha Hacoc. OcTaHH1 1Ba
dbakTopa € CTPUMYIOYUMH [IJI1 IMUPOKOTO BTUICHHS TEIUIOBUX HACOCIB Yy
BUPOOHUIITBO TEIUIa HA YKpaiHi.
BucHoBku. TakuM 9YWHOM, MOKHA 3pOOMTH BHCHOBOK, ITIO OMAJICHHS BECHSHUX
TEIUIUIb TEIVIOBUM HACOCOM € JOUUIbHUM. KpiM €KOHOMIT rpOIIOBUX KOIUTIB BIH
€ €KOJIOTIYHO YMCTHUM, HE 3a0pYJHIOE HABKOJIMIIHE CEPEIOBUIIE, HEMA€E BUKU/IIB
HIKIJJIMBUX Ta3iB B aTMochepy
JIITEPATYPA
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Pesrome
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ALTERNATIVE SOURCES OF HEAT AS A MEANS SAVING ENERGY
AND RESOURCES IN AGRICULTURAL PRODUCTION
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Summary
Results meterialy slvremennyh energy technologies and resources in the

production of agricultural products.
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