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Cnucok euxopucmanux oxcepen

1. IlpaBuna 6e3ne4HOl eKCIUTyaTallil eJIeKTPOYCTaHOBOK CIIOKHBAYiB,
3aTBep/KEHI Haka3oM MiHicTepcTBa Tpari Ta COMIAJBHOI TOJITUKU
VYkpainu Big 09.01.1998 Ne 4, 3apeectpoBaHuM y MiHICTEpPCTBI FOCTHIIIT
VYkpainu 10.02.1998 3a Ne 93/2533.

VIIK 621.01 (075.8)

THUIIN TA XAPAKTEPUCTUKHU PEKYIIEPATUBHUX
TEINVIOOBMIHHHUX AITAPATIB JJI51 BIOT'A30BUX
YCTAHOBOK

Cxkaap O. T, k.T.H.,

Tat’stHenko B.O., 3m06yBau CBO «Marictp»

Taspiticokuilt  Oeporcashuil  acpOMexHoN02iUHULl  YHIgepcumem  iMeHi
LImumpa Momopnozo, m. 3anopixcoics, Ykpaina.

CrparteriuHi HanpsiMU PO3BUTKY EHEPIETHKU B YKpaiHi nmependadaroTh
MIMPOKE BUKOPHUCTAHHS HETPAJULIMHUX JKEpEN €HEeprii, y TOMy 4YHcil |
eHeprii OpraHivyHOi O6lomacu (THIH, oci, BUYaBKHU
CLIIbCHKOTOCTIOIAPCHKUX MPOYKTIB, BIIXOH MOJIEBOJICTBA Ta 1H.).

3 npoOieMoro yTuii3alii BIIXOAIB TICHO 3MHUKA€EThCS 1HINA, SIKa BCE
OlnbIIIe 3arOCTPIOETHCS, OXOPOHA HABKOJMIIHBOTO cepeaoBuia. Bona
TaKOX MOTpedy€e IHTEHCHMBHOI Ta palliOHAIBHOI TMEPEepOOKH BIAXO/IB
TBapuWHHUIITBA. KOHIIEHTpallisl NTaXiBHUIITBA Ta TBAPUHHUIITBA, SIK BIJJOMO,
noB's3aHa 13 mpobOiemoro ytwm3amii BigxomiB ¢epm [1]. CyuachHa
OloTexHoJOTis  TepeadOavyae Oyab-sKi TEpEeTBOPEHHS CyOcTpary Ha
KOPMOBHI MPOAYKT 1 HaBHaku. J[OIMIIbHICTh 371HCHEHHS TaKHX IPOIIECIB
BU3HAYAIOTh TOJOBHUM YHHOM CaHITApHO-CMiJEMIONIOTIYHI Ta MEHIIOH
MIpOIO TeXHIUHI (PaKTOPH.

OcTaHHl pOKH pPO3POOJIEHO Ta TMOCTYMOBO BIPOBAIKYIOTHCS B
rocroaapcTBax 010JIOTIYHI peakTOpyW HOBOTO MOKOMiHHA. [IpuckopeHHS
nporecy O10XIMIYHHUX TEpPEeTBOPEHb JOCATAETHCS B HHUX 3a PAXyHOK
IHTEHCHUBHOTO BIIBEICHHS Ta30MOAI0OHNX MPOIYKTIB MPU 3HIKEHOMY THCKY
Ta 3BOPOTHO-TIOCTYNMAJIBHOTO  TEpeMillyBaHHS Olomacu. Aje ix
BUIMIPOOYBaHHs TMOKa3ald, 10 MNPOAYKTUBHICTh 0O10Ta30BUX YCTaHOBOK
nepeOyBae y GyHKIIIOHATbHIHN 3a1€KHOCTI B Temneparypu mporecy. o6
OTpUMATU HEOOXIJHY JUIsl Tpouecy 30poJKyBaHHS TeMIlepaTypy Ta
MIATPUMYBATH 1 Ha TMOCTIMHOMY piBHI, CIIiJI MEpeayCciM MiAirpiBaTH a0
noTpiOHOI TemmepaTypu 6ioMacy, 110 MOAA€ThCS B KaMepy.

VY 0iora3oBiii YCTaHOBII 3 «KJIACUYHOIO» CXEMOIO €HEProIroCcTayaHHs
BUTPATH TOBApPHOTO Olora3y Ha BiacHi motpedu csraroTh 80-90%, a iHOMI
HaBiTh 100%. IIpu nboMy Ha MIZIrpiB CBIKUX MOPIIA Mach BUTPAYAETHCS
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80-90% eneprii BiJ 3aradbHUX BUTpAT [2,3].

[TpoBeneH1 BUeHUMH AOCTIIKEHHS (D13MKO-MEXaHIYHUX BIACTHUBOCTEH
THOIO TIOKa3yloTh, 10 crenugiyHi 0coOIMBOCTI 00pOOIIOBaHOI Macu MpH
BosIorocTi 93% 3yMOBIIOIOTH HEHBIOTOHOBCHKHI XapakTep Horo Tedii y
NO€JHAHHI 3 BENUKUMHU 3HAUYEHHSAMHU B'A3KOCTi. CTpyKTypa THOIO Ta
TAaKCOHOMETPHYHA 3aJIC)KHICTh, L0 MPEA'SBISIETHCA, MIXK PI3HUMHU BUIAMU
MIKpOOPTaHi3MiB OOMEXY€ 3aCTOCYBaHHS PI3HUX THUIIB PEKynepaTopiB 1
KOHCTPYKII OlopeakTopiB, a TaKOXX METO/AIB TNepeMillyBaHHsI Ta
MIJBUIIICHUX IMBUIKOCTEH pyXy THOIO MPU aHAepOOHOMY 30PO/IKYyBaHHI.

Jlesiki aBTOpHU BBaXKaloTh, 1[0 MEXaHIYHE TIepeMIlllyBaHHs OiomMacH, 110
30pOJKY€ThCSI, HETaTMBHO BIUIMBAE HA HOpPMalbHE KyJIHTHBYBAHHS
METaHOBUX OaKTepii. AHAJIOTIYHUH BILUIMB Ma€ HasIBHICTh KUCHIO Y BUX1AHIN
Oiomaci, 110 3MIIIYETHCS 31 30POKYBAHOIO, TI0 BChOMY 00'€éMy peakTopa,
TOMY IO MPHU 1IbOMY MIOYHWHAE BUABJIATUCS MOTO 1HT10yt04a st [2].

[{i ocobmmBOCTI Tpollecy CJiJi BpaxoOByBaTU MpPH IMiI0Opl TEIUIO
OOMIHHHMKIB-YTHJII3aTOPIB TEIUIOTH Tepepolsienoi 6iomacu. Haitbiumbioro
3aCTOCYBaHHSI y CUIBCBKOMY TOCHOJApPCTBI Ta Yy XIMIYHINA TEXHOJOTI]
OTPUMAII KOXKYXOTPYOH1 TETUIOOOMIHHUKU. ATapaTH TaKOTO THUITy MArOTh
nepeBar y MUTOMIiM MOBEPXHI TEIJIOOOMIHY (IMTOBEPXHS TEIUIOOOMIHY Ha
oauHuUIIO 00'emy), ska gopisaioe 10 ... 40 m/M3 [4].

Opnak 3acToCyBaHHS iX 3 METOI 3HIDKEHHS TEIJIOBUX BTpaT y
0iora3oBiii yCTaHOBIIl 3MEHIIY€ HAJIMHICTh YCTAHOBKH, YCKJIQJHIOE i
BUTOTOBJICHHSI. dakTopamu, 111(0) 00OMEXKYIOTh 3aCTOCYBaHHs
KOXKYXOTPYOHUX TEIJIOOOMIHHUKIB, € IIIBUIIEHA B'SI3KICTb THOI Ta
TPYAHOILI OYHUIIIEHHS MIXXTPYOHOTO IMPOCTOPY.

3aHyproBaJIbHI TEMJOOOMIHHUKH, $KI 3a3BUYail BUKOHYIOTHCS ¥y
BUTJIAJIl 3MIHOBHKIB, 3aCTOCOBYIOTHCS JJIi HarpiBaHHS Ta BUIIAPOBYBAHHS
pinuH. TermooOMIHHMKMA TaKOoro THIy TIPOCTI 3a BUKOHAHHSM 1
XapaKTepU3yIOThCS  MOXJIMBICTIO ~ BUTOTOBJIEHHS 3 OyAb-SIKOTO
KOpO3iHOCTIIIKOTrO Matepiany. Ilpu ix ekcrutyaTauii yTpyAHEHO OYHUIICHHS
TpyO, KOEQIIIEHT Teronepenaydl y IMX TEIIOOOMIHHUKIB TOPIBHSIHO
HU3BKUN. 3Ba)KalOuu Ha BEITUKUMA OIMip 3MIHOBUKIB MIBUAKICTh PITUH Y HUX
npuiimMaroth 0,3...0,8 m/c.

TennooOMiHHUKH «TpybOa B TpyOi1» 3aCTOCOBYIOTHCA JIMIIE MPHU
HEBEJIMKUX OO0'€MHHX BHTpaTax TEIJIOHOCIS Ta HEBEITMKUX IOBEPXHIX
TEII000MiHy. 3aBISKA HEBEIMKOMY MOMEPEYHOMY Tepepidy TpyO y mux
TEIJIOOOMIHHUKAX JOCSKHI BHUCOKI IIBUAKOCTI TEIUJIOHOCIIB (IJIs pPiAMH
1...1,5 w/c). OpHak BOHM Jy’K€ TpPOMI3JIKI, YTPYAHEHE OYMILECHHS
MDKTPYOHOTO MPOCTOPY, MOBEPXHS TEIIOOOMIHY HAa OJUHULIO 00'eMy
cknanae nuie Bix 4 no 15 m/m3. BigHocHa BUTpaTa METally HA OJUHUIIO
TEIJIOTH, IO TIePEAAEThCs, NOPiBHIOE Bix 1,5 10 4,5.

3porryBalibHI  TEIUIOOOMIHHHMKH, 110 CKJIAJAlOThCA 3  TMPAMHEX,
PO3TaIlIOBaHUX OJUH HaJ OAHUM FOPU3OHTAIBHUX TPYO, 3pOLIYBAHUX 30BHI
TEIUIOHOCIEM, BUKOPHUCTOBYIOTh SIK XOJOJWJIBHUKH 1 KOHJIEHCATOPH.
KOPOIyIOUUX TEMJIOHOCIIB (KUCIOTH, TOIO). BOHM MPOCTi 32 KOHCTPYKITIETO,
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JIETKOJOCTYITH1 JIJI1 30BHIITHBOTO OTJISAAY; KOe(illl€HT Terionepeaadi y HuxX
OUThIINIA, HIK Yy 3MiHOBUKIB. OHAaK 3a HECTadl TETUIOHOCIS HIKHI TPyOH
3aJMINAI0ThCSI HE3MOUYEHUMH 1 Maibke He OepyTh y4acTb y TEIJI0OOMIiHI.
HeMoxnmuBo 311iCHUTH YUCTY IPOTUTEYIIO.

3acTOCyBaHHS THUIIOBUX TEIJIOOOMIHHUKIB JJIS yTHIII3aIlli TETUIOTH
THOIO, SIKM repepoOIeHo B 610ra30Bii yCTaHOBII Ma€ Taki CKJIAIHOCTI:

1) yrpynHeHa iX eKcIulyartallis 4yepe3 HEHbIOTOHOBCHKUN XapakTep
pIJIUH;

2) noTpiOHO aBTOHOMHE O0JIaIHAHHS, 110 MePEeKauYE;

3) TEXHOJIOTTYHO OOMEXEHUH Yac 3aBaHTAKEHHSI METAHTEHKA BU3HAYAE
BEJUKI 00CsIrM TemIooOMIHHUX amapatriB. OcCTaHHE NPU3BOAUTH [0
TPHUBAJIOTO 3HAXOHKCHHS THOIO B IIUX araparax i K CIiACTBO - IO BEITUKUX
aMOpTU3AI[IMHUX BUTpaT, IO CYTTEBO 3HIXKYE €(DEKTUBHICTh IX
3actocyBaHHs. Jlnsi 3MeHIIeHHS TabapuTiB pekynepatopa HEOOX1THO
MaKCUMaJIbHO I1HTEHCH(IKYBaTH MPOIEC TEIUIOOOMIHY - y Mexax, IO
JIOTIyCKAlOThCSl  TEXHOJIOTITUHUM  PEXUMOM 30po/uKyBaHHA. B cuity
BUIIICHABE/ICHUX CHENU(PIYHUX BIACTUBOCTEH THOIO (BHCOKAa B'SI3KICTH,
CXWIBHICTh JIO ajresii) TEIIOOOMIHHY TOBEPXHIO peKylepaTopa y
010ra30BHX yCTaHOBKaX CJI1J] BUKOHYBATHU TJIAIKOIO.

HeoOximHOI0O  yMOBOIO  1HTEHCHMBHOIO  Iepediry  METaHOBOTO
30pOJIKyBaHHS € TAKOXK BUIbHUI OOMIH pE€YOBUH Ha MOBEPXHSX po3auTy (a3
(mapiB), sSIKI MOBHHHI MNEPIOJUYHO MEPEMILIATUCS B METAHTEHKE B PEKUMI
17IeaTbHOTO BUTICHEHHS 3a paxyHOK Iiepenaay THUCKYy Oiorazy (0e3
nepeMilryBaHHsl mapiB 0iomMacu mix coborw) [4]. [lpu nboMy y MeTaHTi
CTBOPIOIOTHCS Pi3HI 30HM, JUISI KOKHOI 3 SIKMX € CBOIO pOAy ajanToBaHa
MeTaHOTeHHa acomiamnis. I[li yMOBM TOBHHHI BpaxoOBYBaTHCh IpHU
KOHCTPYKTUBHOMY O()OpPMIIEHHI IPOIIECY peKyIepallii TerI0TH 30poIKEeHOT
Oiomacu.

OTOX, OCHOBHMMH HamnpsMKaM{  BJOCKOH&JEHHs  010Ta30BOi
YCTAHOBKH B ILJIaH1 IMABUIIEHHS 11 €HepreTUYHOI €()eKTUBHOCTI €:

- peKymepariis CKuIHO1 TEIJIOTH Tepepo0IeHol 6iomacu;

- IJABUIIEHHS IHTEHCHBHOCTI MpOIEeCiB  30pO/PKyBaHHS  Ta
TEII00OMIHY B peKyIiepaTopi.
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KOE®IIMIEHT TEJIOIIPOBITHOCTI TA fIOFQ 3HAYEHHS
JJIA OTHOIAPOBOI TA BAI'ATOITAPOBOI CTIHOBOI
KOHCTPYKIII

Cipenko 10.B., PhD, norr.,
Kannary3z O.M., cT. BUKIL.,
Cymcokuil Hayionanvrul acpapuuti yrisepcumem, m. Cymu, Yrpaiua.

Ilocmanoexa npoonemu. Koedimient reronposinnocti £ - piznunmii
napaMeTp peuoBMHU B 3akoHI Dyp’e, xapakTepusye 3IaTHICTh JaHOI
PEYOBMHU TIPOBOJUTH TEILIOTY, SIKa MPOXOAUTH 3a OJUHUIIIO Yacy, Kpis3b
CTIHKY TOBIIMHOIO | M, ipu Tiepenaai TeMiepaTypy Ha ToBIuHI cTiHku 1 °C
a6o 1 KempBin. Yum > | TUM > TeIIONPOBIAHICTH, BOHA 3aJICKHUTH BiJl
CTPYKTYpPH PEUOBHMHHM, il IIUIBHOCTI, BOJIOIOCTi, TUCKY 1 TeMIepaTypH.
PevoBunu, y skux A<0,2 Bm/m~°C Ha3UBalOThCA TEILIOI30ISTOpaMu. A
obepuena BenuumHa (o/AYF, (°C/Bm) - mepmivnum onopom cminKu
(mo3HayaeThess OYKBOIO R), uuM O1IbIIe 3HAYEHHS OMOPY, TUM MOTYXKHIIIIe
omp Tterionepenadi. KopHCTylOYHCh TOHSATTAM TEPMIYHOTO OIOpY,
dbopMyIia ISl BU3HAUCHHS TEIJIOBOIO MOTOKY MatumMe BUrisia: Q=(At/R)F.
i 1Ba OCHOBHMX TMOKa3HUKA, sIKI BA3HAYAIOTh €HEProe()EeKTUBHICTh CTIHKU

[1].

VY O6inbpmIoCTi BUMAAKIB JIi€ MPABUJIO: YMM IIUIBHINIE MaTepiai, THM
Koe(illieHT HOro TEIUIONPOBIIHOCTI BHINE, TOOTO TEIUIO BIJI HArpiToi
KIMHATH IETJIASHOTO OyAuHKY Oyae WTW IMBUAIIE, HIX TEIIO KIMHATH
JepeB'sTHOTO OYyAMHKY, SIKIIO MIUPHHA CTiH Oyjae oaHakoBor0. IToB's3aHo 1e
3 BIACTUBOCTAMHU MOBITpsi. Came MOBITPSI Ma€ HU3bKY TEIJIONPOBIAHICTD 1
TOMY Marepiajii 3 BEJIMKOK KUIBKICTIO TMOBITPSHUX TP € KpalluMH
TeIUIO130JIAIITHUMH MaTepiagaMu.

Ocnoeni mamepianu 00Cc1i0HceHHA.

BianoBiiHO 10 BITYM3HSIHUX HOPM, € IT€H1 3HAYEHHS TEPMIYHOTO OTOPY
JUISL KOYKHOTO THIY KOHCTPYKI. JIJIsl CylIbHUX KOHCTPYKIIT MiHIMAJIbHE
3HAYEHHS CKJIaJia€: Tepiia 30Ha no temmeparypi — 3,3 m?°C /Bm, npyra

temriepatypa 3oHa — 2,8 m?°C /Bm (MukonaiBchka, 3amopi3bka,
XepcoHcbka, Omecbka 001, Bel iHIN mepmra 3oHa) 3rigao JIBH B.2.6-
31:2016  «TemmoBa  13omsAmist  OymiBenb».  Jlas  BU3HAYEHHA
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