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'V Api Ko IIaHETH MaKeHMATsHa TevnepaTypa focarac 4000°C. Bixin
TerIa epes THEPAI NOPO CYWI | OKCAHCHKORO A BiA0YBACTECA KOOBHIM
IO 3 PAXYHOK TEILIONOBIAHOCT] (FeOTEMAILHE Te1L10) § piauie — y BULIAAI
KOHBEKTHBHIX 1OTOKiB POSILIGRICHOT MATSH 260 rapsof b, Cepetii motix
FCOTEPMAIBHOTO TEILIA MEpe3 3eMHY NOBEPXHIO CKAazae npuomusio 0,06 Br/w’
upk TemepatypHowy rpaienti nenus 30°C/kw. Lieli Gesnepepsiuii notik Tena
3090l HOPIBHIONOTS 3 QHAIOIHIMA BEUATMHIMA, NORSMM 3 LI
NOHOBMIOBAHHMH JUKCPEIaMH | B CEPEAHBOMY B CyMi CTamoBAsTh 500 B/’
[pore ¢ paiiown 3 NIBHILCHIMH [DATICHTAMH TeMICDATYDH, A& NOTOKH
cxnazasor npHGANIHO 10—20 Br/, 1o A03m0AsE pearizysatn reorepanbii
cranuii (FeoTEC) Temiosow0 notyamicrio 100 MBrik® i tpsasictio
exennyaranii He merme 20 pokis,





[image: image2.png]Slkicts  reotepMansHOi  eHeprii  sassuuail Hesucoka, 1 kpawe i
BUKODUCTOBYBATH GEMIOCEPEAHbO A1 YTETIeHIs GYAIBEID | IHLIX COpyA 00
U1 TIONIEPEAHBOrO NiirpiBaHS POGONNX T 3BHUAHHIX BHCOKOTEMNEDATYDHIX
yeranosox. ToaiGH OMATOBYIHI CHCTEMH BAC CKCIIYATYIOTHES B GAFATHOX
UACTAHAX CBITY, SHUHE WHCIO TDOCKTIB SHAXOMMTCS Y CTAZil ONpAIOBNES.
SIKUIO TPAILISETLCA, IO TEILIO 3 KA OTPHMYIOT NDH TEMTEPATYPi Oina 150°C,
TO Ma€ ceHc TOBOPHTH NPO riepeTBOpeHHS Foro B enexrpocHeprio. Ilepui
oty TeoTEC Gy sanyueni » Iranii, Hopili enanii ta CLLIA.

Halinpoctiulie BHKOPHCTOBYBATH TMLIO TIODIA 31 AOTIONOIOIO TEILIOBIX
Hacocis, Xoua, CTPOrO KAy, e TAKOA I €OTEPMATBHEN JUKEPEO, AT TYT BOHO
He posrmAacTLCS.

UacTiHY JUKEpEN TeOTEpMATLHOT eHEPIil MOKHA BIAHECTH GEMTOCEPEAHsO
10 TOHOBIIOBHIX T eDes eHep, OCKLIBKH X TEILI0 Tak U IHAKLIE PO3CHOETSES
B A0BKEAI NOAIGHO 10 Temna rapsuX KOs i reifsepin. ¥ iHuX e kepenax
DIOTOKH TefLIA A0BOMTBCA SOLIBLIYBATH, ITYIHO MPOGYDIOKH CBEDUIOBHHH B
IPMPOAHI  HAKOIWYYBAY TAAUX BT, CTRODIOIKNH POIHBH | AKTHBINYIOU
OXOIOKYBHHS TAPAUIX TIDCHKHX MOV, | TOMY BOHH HE MOAYTh SaTHIIATHCS
nOHOBTIOBAMINH IPOTATOM A0BroOT0 wacy. [MoxiGHi cueren oBmeAeH0r0
AMBANHA DOSSAUOTLCA TYT AMIIE TOMY, IO X NPHHHATO SraysatH cepex
IHIINX CQIBTEPHATHBHIIN UKEpE CHEPTii, TIpABIILHILIC BBKATH, IO BHTATAHHA
i BUKODHCTAHHS TEOTEPMATLHOT CHEPTIT GIITKUE 3 CBOCIO CYTTIO 210 CAOBAHHS
BUKOUHOTO NATMBA, HiK [0 NEPETBOEHHS DOSCiANOi B AOBKLANI AiiicHO
NOHOAMOBAHOT eHepr





[image: image3.png]3.1.1 BHHHKHEHHS reoTepMATLHOI TelI0TH

Temneparypa spa Hamoi miasets Ganssko 6000 "C. Tennonepeaaua six
HANIBDUKOT MATIT MUTPHMYE TEMICDATYDHY DISHMINO MiA 30BHILIBON |
BHYTDILINGOIO HOBEPXHAH TIODiBHAHO TOHKOT KopH Gins 1000°C 1pi cepembony
rpaierti Tevmeparyp Gins 30°C/in. Thepi HOPOA, 1O CKIATAIOTH KOPY, Maor
cepemmio  mizemicrs 2700 ko, temnoemmicrs 1000 Ja/(krK) i
renonposizicts 2 Br/(wK).

Tomy cepemili reorepmansimit notix i exnazae npuGmHsHo 0,06 BrAe, a
npuGmso 10 Jokar y Burui enia sakymynbosano b kopi. Skio sa 30
poKiB nepersopiTy e 0,1% USOTO TEILNA, TO TEILNOBA NOTYAHICTS, AKY MOAHA
otpuvarh, ciraze 100 MBrika. Lli ouinkn jaior, yasicuis npo pecypen
TEII0BOT CHEPII | OKA3YIOTE, IO TEOTEPMATBHE AKEPENO BOTOIE BETHIEIHIN
noTennianon

3eMHa KOPA OTPHMYE TEMUIO B PEYALTATI: MPUPOTHOO OXONO/TKYBAHHS |
TepTA A1pa; PATIOAKTHBHONO POSTIAZY €IEMEHTIS, NOTOHHX A0 TODiA | YPany;
xiwiume peawuit, Tlocrifini wacy WX mpouecis mACTLbKN  BemHki 10
BLAHOUICHHIO 710 acy iCHyBaHHA 3eMIi, WO HEMOAIMBO HABITH OWiMNTH,
SGibuyeThen Teneparypa i 400 swewuyercs.  Paxioaxriei - enewentn
KOHUCHIYIOTHCA B KOp WAX0M  (bpaKuiiHoi peKpueTaizanii 5 posmiasis
0006mHBo Garato ix » rpaniti. IIpoTarom GaraTsoX MinLHORiE pokis paniauifinmil





[image: image4.png]PO3NAZ 1 XIMIUHI peakilil € €HHHM ICTOTHHM JUKCPENOM TEILIA, & reOTCPMANLHA
€HEPIETHKD 1EPEAGATAC BHBCICHHS TENA, ANACEHONO B TEIIOBHX CXOBHUIAX B
TOBII] KOPH. AHOMATEHO BHCOKi TEMIEDATYDHI TPAICHTIE HaCTO CHOCTEPITaIOTes
B MICIIX POTTAUIYBANHA PATIOAKTHBHIX 200 CKSOTEPMINHH XIMISHIX JKEDEI
ewHa K0P CKIAMACTLCH 3 BETHICSHAX MATdOPN. 30HAM KODIOHiB mIaT(hop
BUAIOBIIAC NOCHIEHHS TENIOBOT B3ENOAT KODH 3 MAHTICIO, 1O CYNPOBOTAYCTHCS
cellCMINHOIO AKTUBHICTIO, HaABHICTIO BYIKAHiB, reiisepin, GyMapon i rapsunx
xomouis. Tlorentian reotepwansiol cueprii wix paiiois ayie Bemmkili, i
Bianoniae 3Ginbuenis Tevnepatypx rpaientis 10 100°Clint i axTubiauii
‘BMBLILHEHHS BOZH Y BAITAI 1IADH 00 NEPETPITOY PI/NHA, IO Y4CTO THAXOINTHCA
D2 DRI THEKON.

Uepes amowaRil B CTPYKTYDI Kopi paHOHH 3 HOMIpHIN S0iTBICHIIM
TemnepatypHix  rpazicntin (npuGaHIO g0 S0°C) sycrpiuanoThcs i Ha
JOCTATHROMY BitANCHHI Bt MeA mAaTGopM. Y TaKAX palionax Temio nome
"BUBLILHATHCS TDHDOHIN JHHOM i3-33 MDOHHKHCHIS BOZU B 30HY Niirpibanms,
1O CYNDOBOXAYCTECS IHTCHCHBHIM KOHBEKTHBHIM TeII00GMiON. B pesymsrari
BUHHKAIOTS FapA TAEPEA 3 NIBHILEHOKO KOHUEHTPAIIICRo POTMHEHIX Xinisiny
DEOBHH, UACTO BIOMMX #K Uitiout. IHGOKo JanAraloi S0 nizirpisan 0
JIOTIONOIO10 GypiHHS MOYTS CTATH TKEPEIAMH TEILTA 3 TEMTIEPATYPOIO i S0 10
200°C. Slkuio nOAGHI aHOMATIT NOBANI 3 MATEPIAIAMH, WO MAIOT HHIBKY
TENIONPOBIMICTS, HANDHKIAL CYXHAH CKUTLHIMH TIOPOAANH, TO NLBHUICHHS
TEMICDATYDHIX IDATICHTIB AOCAFACTRCA 30 PAXYHOK BUAHOCHOTO 3OibuICHHS
3ANACEHOTO B 1IOPOAAX Terla.

BUIOMOCTI 1IDO_ reoTepMaIbHi CTPYKTYDH OTpiMYIOTS TpH Teonoritili
sitowni, mpoxomui  waxt, wapromnx  cecpuiosu. HaliGinuu  saKmBIN
napaveTpom € Texmeparypruii rpazicwt. Tlpu THGOKOMy Gypini caepuIOBHHI
sa3wiuali AOCATAIOTH BINITIN 6 KM., Ae TEXHOTOTiA GYiNHA HIMIIACTCS TAKOK
& 20 taMOMHH 15 Kn. TeXHONOTis JilfcHeHNA TAKHX CEPAIOBMN CrOBHa
BiAnpaubOBaKa, Tax WO cTocoBHO Gyaimmmurea TeoTEC uws npodnewa wowe
BBaKATHS BUDIILIEHOI

TIpuiiso BWILISTH TPH KIaCH reoTEpNATBHIX palioHis,

Tinepmepmaznui. Texneparypunii rpazient — Gimm 80°Chiov. Ll
palionu pOSTalIOBali B TEKTOMIAHIH 30 MOGIH3Y MEA KOHTHHEHTATSHIX TN
Tepumit Taxuit paiion Gys saxissuii 1% BHPOGHMITB €nekTpOCHEPriT B 1904 p.
noGusy Jlapaepenno (Tockana, Iranis). Malixe nei 3. icuyiounx eoTEC
poswieHo cavie B Takix paiionax.

Haniomepwazorui. Tewneparypunii rpatient — npuGmsso sin 40 110
80°C/icw. TlogiGHi paliomi NOBT3AH] TOAOBMIN WHHOM 3 QHOMATIAMI, O NEKATS
B cropowi b wek nuardop. JloGyans Tenna SAWICHIOCTEC 3 NPHOUIX
BOIOHOCHHX 1LIACTiB 450 3 PO3APOCEHIX cyxHX 10piA. JIoGpe BioMMit npHKI
TAKOrO paiioHy 3HAXONTECs oGN3y [1apiKa | BHKOPHCTOBYETBCA /UIA OGIpinY
Gyainers.

Hopaaneruii. Texmeparypunit rpaient — wen 40°Cliw. Taxi paiio
HaliGLAbN MOWMpEHI, CANe TYT TEIIOBI NOTOKH B CEpEMbOMY CKIAAOTH
npuGamno 0,06 BrAC. Maiosiporiano, abi B Takux palioMIX HABITH B





[image: image5.png]MaHOyTHEOMY CTANIO EKOHOMIHO BUIITHO 00YBATH TEILIO 3 HAAP.

'V KOAHOMy 3 NEPEDAXOBAHIX KIACI B NDHHLMII MOKHA OTPHMYBATH
TeMIo 30 PAXYHOK: NDHPOHOT TADOTEPATSHOT WHDKYIALT, npH ki Bota
NpOMMKAE B TIMGOKO SUATAOU NOONH, A€ NEPETBODIOCTHCH HA CYXY Napy,
HPOBOAHY Cywil 400 MPOCTO HATPIBACTHCH 10 AOCHTE BHCOKOT TEMNEDITYPH
BiAnoBii BUXOMH CIOCTEDITaIOTBCA B IPHPOMHIX. YMOBaX. SIKIO HA THOHHI
THCK 3OCTAC B DEIYISTATI NIPOTHOEHHS, T0 MOKYTH BHHHKHYTH eexThi
relisep, NOAIGHI THM, AKi MOAHA MOGRUNTH HEAMICKO Bin CAKDAMEHTO B
Kanipopuii (CLIA), » paitoni Vaiipakes (Hosa 3enamain), na Kawsarui. Crix
POSYMITH, 1POTE, 110 EAEKTYETECH B HOMY BHIIAZKY CaMe FAP|A BT, @ He 1apa;
LITYHOO ieperpiny, IOB'3AHOTO 3 OXOIO/UKYBAHHSAM HANIBPOLIABICHOT MArMH,
o sacrurac y suraai sawu. Tlepioro [eoTEC, mo BikopHcToye Hei npisn,
Gysa cramuis noryawicro 3 MBI, nolymosama ma Lasasx B 1982p.
OXOOAYBAHHS CYXHX CKaTBHIX NOpIA. CyXi CKATbHI HOPOAN, IO MAOTS 10K
HMHKY  TCILIONPOBUHICTS (HANDHKTAY, TPAIT) NOTATON MisiOHiB  pOKin
HATPOMAKYBAIH Teo. CTROPEHHS UITYWHHX POSDHBIS B NOPOLAX 103BOISE
NDOKAYBATH HEPE3 HIX BOAY, BLAGHAIOWH TENTO.

Ha npatuui TeoTEC b rineprepmanbunx paionax mpamworors Ha
npuponiit  riApoTepMANbH  WDKYIAU Y  HanisTepwasHAx  pajionax
BUKODHCTORYETECS Ak NPHPONH TLADOTEPMATLHA WADKYIALIA, TaK | wryusni
HEpEIpiB 31 PAXYHOK BTATAHHA TerUIa 3 CyXix ripeskix nopia. Hopanbii
pailomn _ Malot jyAe waii Tewneparypmi rputiests, aGu mpecramiTH
KoMepuilismii ifTepec.





[image: image6.png]3.1.2 BUKOpHCTAHHS! Te0TEPMATLHUX pecypcis.

Teorepmaiby eeprifo OTPHMYIOTH BiA JUKEDEN TENTa 3 BHCOKHMM
TeNTEpATYPAIH | BOWA BOTOAIE AEAKIMI 0COGTMBOCTAMH. OJIHA 3 HILX HOIATAE B
TOMY, WO TEMIEDATYPA TMIOHOCiS ICTOTHO HIKYC 50 TEMIEPATYPY mpH
cnamosani namiBa. He JMBISNCH 1A Te, WO CyMaDH 3anACH reOTEpMATBHOT
exeprii nemki, i Tepwommaninma axicrs muska. Lli svkepena marorh Garato
SATATLHOTO 3 IPOMHCIOBHMN BHKWIGMH TENTA | TEILIOBOIO CHEPIIED OKeany.
HIGKUE KODOTKO DOSIIIAHYTA CTDATETis BHKODHCTAMNER TCOTEPMATBHOT exeprii

3 TeoTEpMATHHINH [UKEPEIAN SABAJ 3N3YIOTH CIPOGH BHPOGITKY
enexTpoeHepril sk HaliGibil KOUITOBHORO NPOAYKTY, T 3K HafiKpauit cnocio

yiunisauii Tenionoi eHeprii — BMKOHCTAHHA KOMOiHOBaOTO peRMy (i
BUpOGIEHA €eKTPOCHETIT | 0Birpis). BesynoBHO, enekTpoeHepris Moe Gyr
NOKAMA B eHCPIOCHCTEMY | Uepes HO NEPEIAHA CHOAMBAUAM DaioM 3

enexTpOEHEprieio, WO BUpOGIACTLCH iHuM DKepenavi. B Toi Ke uac He
safiBin Gy Sra1aTH, WO MOTPESa B TenU Mpi TesnepaTypi 20 100°C saseiaii
HABITS BHILE, HiA B C1EKTPOCHEPTiT. TAKHA HHHOM, BHKODHCTAHHS TCOTEPMATBHOT
eneprii y maraaAi Temna we wemn saxmso. BupoSichms enckipoecpri
HinOBIpHO, NpEACTARIATHVE IHTEDEC, AKULO TEMIOHOCH MAC TeNTEpaTypy GLtbi
300°C, i e Gyxe, sKuo ocTaHAS HHKIe 150°C.





[image: image7.png]Temwto He Tak nerko nepenasatd Ha BiiCTaHb Oimbiic 30 kM., ToMmy
HeOBXiaHO HOTO  BHKODHCTOBYBATH nOGMMSY Micus BiIOOyTKY. ¥ somax
XOIOHOrO KtivaTy OGIrpiB AWTHA | IPOMHCIOBHX GyAiBeb CTBOPIOE BLAIYTHY
nOTpEGY B TeNUI, AKUO WitbHiCTS HAceneHMA ckiaxae Ginbue 300 HonOBiK Ha
T (Ginbme 100 Gymmis wa 1 k). Takwsi wmHOM, Temiona cranis
norysmicrio 100 MBI Moxe oGcayrosysats skHriosuit paiion  mioueio
npiO3HO 2020 ki, IpH BHTpATi TertAa Gasbko 2 kBT Ha npBaTHI GyAHHOK.

ToaiGia reoTepMTbHA CHCTEMA JABHO BUKODHCTOBYETBCS B lenanii i y mewuii
vipi — b Howili Jenannii. lnwi kpynwi cnoxwsasi tenia — Tenmu (10
60MBr/kn’ 5 o yeranosui s issiunof €spomn), depan s posseseriss

PUG, YCTAHOBKH U CYWIKIH XPUOBHX NPOAYKTIS | AU peariuil inux

Textoror

MaCIITal  BHKODHCTaNHS  TCOTEPMATBHOT CHEpIil  BISHANAIOTH AcAK]
i JIOMINOTOIO  BADTOCTI  BUABIAIOTHCA  KAUITATGHI  BTDATH  Ha
CIIOpY/UKCHNA CRDUIOBHN, BADTICTH AKHX CKCHOHEHUIATbHO SOLIbIIYCTBES i3
3pocTansn iX ruGH. OCKLTBKI TENNEPATYDA SOUIBIIYETHCR 3 CAOHHOI, 4
BUpOGICHIS CHEPTii 30LIbUIYETbCA i3 IPOCTANHAM TEMNEPATYDH, B Ginbuiocti
BHIIKIB OOMEAYIOTECS ONTHMATEHOR LIHGHHOIO CBE/UIOBHHI IPHGIHIHO 5 K
SIK HACILAOK MACUITA0 CHEPICTHUHIX YCTAHOBOK 3asoisali BHGHPAIOTS Gibune
100 MBI (eextpumix a00 TEMIOBHX — /U BHCOKWX TeMiepatyp, e
TNIOBHY, — 1 HHSBKHX TEMTICPATYD).

aranhy KiTSKICTS TENIA, BUTATYBAHOTO 3 TEOTEPMATHHOT CHEIOBHHH,
MOAHA SOUIBLINTH 31 DAXYHOK MOBTODHOTO SaKAIYBAHHA BIAIDALOBANOT i
HACTKOBO 0X00/KEHOT DO, Lle 3py il COCID NOYGABHTHCS B CRIVIIEX BOA,
i MOKYTH GYTH CHIbHO MitepanisoBamNI (vicTHTH 10 25 KA coneil) i €
eGeneunn sabpyaumKa cepetonma. TpoTe Ue HABOANTS A0 3poCTaH
saprocri crauii

‘HaliGiabiu yerinuo peanisonani IpOCKTH MAIOTh CHEDAIOBHIH, NPOGYpHi
Gesnocepenso B DM MACMIHI KOAEKTODH TCOTEDMATBHIX  paionis
(pucynoxe 1), Lleit meron muxopucronyerses s Ieibsepax (Kanigopuis) i b
Valipaee (Hosa 3enawaia), Ac 8 coepuiosnnax icnye suausit Tuex. Tlonioni
METOZH BHKODHCTOBYIOTHCA /LI BUIATHHS CHEDIIl 3 BOTOHOCHHX Wapia y
BUCOKOTEPMATBHIX PAiORAX, /i¢ NPHPOIHORO HATHCKY BHCTAuaC, 40 OGIiTHCH
e HacocHix cHCTEN.

Ocranmi pospoficn HANDaBeHi 1A BHTATAHHA TeNIA 3 CYXHX TpCHKIX
0D, OCKLILKH BOHI MOKYTH 3ABC3ICHITH GLiblly POAYKTHBHICTD, Hi BOHI
sokepena. Jliaupyiona rpyna daxisin (Jloc-AnaMocehka HaykoBa TaG0patopis,
CIIA) pospoGiia MeToNH ADOGIEHHS CKes LADOPOIPHEON 32 JONOMOFOKD
XOO2HOT BOAH, IO HATHITACTLCS il THEKOM B CBEDIOBHHY (PHCYHOK 1),

THicis 1HONEpEIBOTO APOGICHHS 0PI BOTA HATHITACTLCA UEPes KUBIIY
CBepUIOBHHY, (UTHTDYETHCH MEPE3 CKATLHI TOPOH HA LANGHH] GAH3EKO 5 K. Hpi
Temnepatypi 250°C, TeILIA BOZA NOBEPTACTSCS HA NOBEPXHIO “Epes MPHINATLHY
cnepuioniiy. Jli TAKi CBEPAIOBINN MOKYTh JOEIETHTH CHEPTICIo YCTaHOBKY
HOTYKHICTIO NOPAAKY riranata.





[image: image8.png]a) Cxewa posilentin rizpoTepaTLHiX CTanuifi B rineprepwatsHOMy
paiioni, 6) exeva BHAOGYTKY TEIa 3 CyxHX HipChI 1OpiA;

|~ upwpomii reitiep; 2 - eweprerwuma cramuis; 3 — ramGoka
enepuiosia (5 K1.); 4 — naposose vKkepeno (~280°C); S— wantis; 6 — rapaui
exaunbi oo

Prcynok 1 — Cxexm orpivanis Teria 3 Hap 3ewai

SO s 3I00YTTA enCKTpOEHEDIii BUKODUCTOBYIOTHC UKepena 3
HISBKOIO TEMITIEPATYPOIO, TO /UI% MDHBEICHHS B Aif0 TYPOIH AOBOITHCS HavicTs
Bot 3acTocomysark imui poBoi piawn (nanpuciaz, dpeok, Tomyon). Hosi
B Textiki noTpeGye nisHeni eexTBHOCT. OCOBIHBI TPYAHOE NOKYTH
BUHMKHYTH 3 TEIOOOMIHHMKAMM 1330 BHCOKOI KOWUCHTPAIil Y BT 3
CBEp/LIOBHH DISHIX XiNIUHIX PEtOBIH

Kaniranpii sirrpari wa Gyaissiurso eoTEC b nasnuii wac bapitocTses bix
1500 g0 2500 201 HA KUIOBAT BCTAHOBACHOT ENEKTPHUHOT MOTYAHOCTI, 1O
BIABIACTLCH NODiBHSHIIN 3 TakisH s AEC i TEC.





[image: image9.png]3.2 Meroua pospaxynky

3.

1 Cyxi exansai nopou

TIpHIYCTING, 1O 1eBHA MACA CYXOFO CKATSHORO NATepiay POYTAIOBaNA
' 70 KOPH TIOPiBHANO HEAWIEKO 1A NOBCPXHE (pHCyHOK 3). Cranbii Opo
MAIOTH WIAHICTE P,y NITONY TEIIOCNHICTS €, IO HONEPETHOTO HEPETHAY
aHOrO MacHBy A,




[image: image10.png]Phcynok 2 — Cxewa s POSPAXYHKY SATACY TEIUIA CYXIHX TipCBKIX MOpiA
(uinbiicrs p,, mTOMa TemIoeNHiCTS €, TemnepaTypHIi
wpagien dTAd=G; A — mioma; T, - nosepxicsa
Tewnepatypa; T, — MiHIMATSEA KODHCHA TeMIIEPATYDA;
7, TeviiepaTypa a MaKCHMATLHIH LIHOHHI)

Jlas oamopiHor atepiany y BiAcyrHicTs Kowsexui 3 rimGHHoi
Tewnepatypa s0iBIyBATHVETRCS AiMilNO. SIKIO T 3POCTAC MO HANDAMY BiA
nosepxHi Jenai (¢ 2= 0), 10

T
et T, 4G )

Tpunycrio, mo. siivan
GHH 27, TaKIA HHOM

i sonycruma Tewneparypa T wianosizae

T,mT, 4G 4=(1,-1,)/G. @

Kopucunii temiomict SE b eneweni sastopuiu 82 wa ranGmi < npi
tevneparypi >, pissui

SE=(p,482)c,(T-T,)=(p,482)c,G(z-z,) &)

Toswui xopucwili Temiosicr  ciabHOTO pyHTy A0 TaGm
BHsBIACTRCH s

L)y /2.@

Xaii cepes jonycruva Temicpatypa, mo ncpesumye T, pisna @,
npHtoMy
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[image: image12.png]JIONYCTIMO, 1O TEILIO BUTAIYETLCH 3 1OPiA PIBHOMIPHO, HPONOPHiHO
TennepaTypi, 1o nepesiye 5, 52 0TIOMOOK TOTOKY BOAH, IO Nac 05'exty
BuTpaty V. WinbHicts, 0, . HTOMY TemIoEMHicTs €, . Y hoMy GesnepepsHony
npoteci B0z HarpiBacThes 20 TenepatypH 6. Taki wHOM,
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G c, -
0=6,e""" (10)
Hpurazanuun, wo xopiciui renonsict £ = C,8, otpisiaesio
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[image: image13.png]3aBanns L1 POIPAXYHKY CYXHX CKANBHUX HOPIL
1) Pospaxyiite xopucii Tenosicr Ha | ki cyxof exansoi oo
(pasit). TnuGnua 2; ki, Tesmeparypunii rpazient G, °Clior, wiivanbha

ronycTiny T

1EPATYPY 110 NIEPEBUILLYE HOBEPXHEBY HA (r, ~T,). °C naseacni
y TaGmiui sapiastin sansans A.1 gogarcy A. linshicrs | mirowy Tensoesmict
CYXUX FPCHKUX HOPI IPHIHATH BIANOBIAHO p, =2700 kr/a’, ¢, = 820 Jla/(xr-K).

2) Uowy zopisHioe HOCTiiiHa yacy BIIOBYBAHHS TEIIA NP BUKODHCTANHI
(oHociil Bonw, ko sitowa sirpaTa Bomn ¥ w/(ckar) (abenena y
raGmoui papiastis saptans A1 A0natky A)?

3) S1Ki wBHAKOCT] BHAOGYBaHHA TeNIa — Ha HouaTKY A0ByaI i uepes 10
pokin?





[image: image14.png]Tipusknan pimenns

Sasoanns

1) Pospaxyiite xopuciii Tenoswicr Ha | ke eyxof cxansiof nopos
(rpanit) 70 anGHim =T ko, Tesmmeparypuuii rpaient G ~40°C/icw, wisivianbiy
sonyetiy Tewmcpatypy o nepesmuye nosepxuesy (7, =7,

,=2700 k', €, = 820 Jlad/(x°K).

2) Yomy sopiBHioe noctilifia uacy BIL1OGYBAHHS TCMLIA DM BIKOPHCTAHH]
K Tenonociii o, akuto V=1 f(e)?

3) Slki wakoeti puaoGysanns tenna dE /df — na novatky aobysanis i
uepes 10 poxis?

Piwiennn
1) 3HaXoAMMO PiSHHINO TewnepaTyp Mk raMGHHOl =T K (T) i
nosepxnero (7,) 3 dopyym (2)

7,-1, (14)

T,~T,=40.7= 280K

2) TanGuny, Wa skili M0CATaeTRCR MIHINATGHO AOMYCTHMA pishiI
Tenmepatyp 7 - Ty swaiizeno 3 hopwyn (2)

2= 140/40=3,581 .

3) Buxosun 3 (7) opucuii tentonvicr ua 1 ks waoui pynty E, / A,
swalizeno (niAcTansIou WitbHiCTs IpyHTY £, Y Kr/kae')
W/ A=pe(z -z, )(1.-1,)/2 as)

E,/ A=2700-10°-820(7 - 3.5)(280 - 140)/ 2= 5,42 10




[image: image15.png]3 (13) (nepesogsun ob'exny
1200

4) Hocrifina uacy BuoGysauns Ten
Bupaty some ¥y wweksd). Tyemma som P, =1000 kihe’, i,

Jo(sr-K)
,84.10°ii= 58,3 0%.

2700-820-3.5

/A
1-107 10004200
5) Wswaicrs swaodysamss tenna swaitaeno 3 (12). Ha nowarsy
witoGysann (1=0)
£ 2/ 16)
ar)., " v /A

5,:42-10")/(1,84-10") = 294 10" <294 MBrfios*

dE
dt ).
Hepes 10 poxis siaoGysanis
E,

(@)....=%

di N
=294 exp(~10/58)=2! i’
()., m2oentcror s

op(—10/58) . an





[image: image16.png]3.2.2 lpupouni sogonocHi naacti

B pasi NPMOIMX BOZOHOCHIX NIACTIB, WO SAIATAOTH HA HawHili
UG (DHCYHOK 3), JUKEPENO TeIIA AEAHTS yeepeauni wapy son. Yactiuna
ILnaCTa 5aiHATA NOPANH, HANOBHEHINH BOZ0K (LILIBHICTS p'), PetlTa HPOCTOpY
ANOBHEHA CKATHHO OO0 3 WiabiicTio p,. TpHIYCTHAO, WO ToBUIMHA
bozonocoro wapy (h) Garato memme rauGwn foro samramns () i wo
Binonio Tewneparypa acici macw piumn pisna 7o Minivansa kopuca
Tenneparypa piswa 7. XapaKTepeTHRH JUKEDEna TEINIa BHIHANAIOTECA TaK, K 1le
POGIUIOCS U1 CYXHX CKATBHIX 1ODIL

E, /A=

e
C,=(p'pco+(1-p")pc,) 0)




[image: image17.png]) Tlopow nax
b jsoronocuun mapow
|-

=

Tanbuna .
v on 2
% Tapuanit

_ wapupuT:

Pucynok 3 — TIpodjints rapsuoro. BOIOHOCHOTO Wapy /Ui POIPAXYHKY

sanacy Tenna

o awanorii 3 (8) mwswawno BinGip Tenia npu of'ewwili wsHIKOCTI

(swrpar) Vi seamai 0, o nepesuye Ty

L

v, = .
pucf=C

Tasun o
E=E,exp(-t/7),

dE

dr

(E,/7)exp(-1/7),

@n

22)

@

t/A=C,/(Vp,e,)=[p' P +(1-P)pc, ]/ (Vouc,) 21)




[image: image18.png]3aB1auNs 115 POIPAXYHKY HPHPOHHX BOAOHOCHHX NLIACTIB

1) Busnasre nowarkosy rewneparypy 7, i temsomicr €, ua 1 ¢ 10
rewneparyp mte 40°C BOTOHOCHOTO LIACTA SasTOBIKH i, K TP TanGi
sarsrais 2, kv, Tewncparypowy rpaicri G, °Cliow (asexeni y Tabmui
sapiantis sasaans b1 nosarky b). lpuiiwsri nopcticrs nopons p
winssicrs, nopoan 2700 ki/v', mitowa Temioessocti nopomn 840 JLK/(kr-K),
PO3paxyHOK Beairs nph cepeaif TenmepaTypi nosepxii T, = 10°C

2) sika ngeritina uacy waoGysanis W sakauybansi B0 | BTPaTI
i ¥V, a/(ck)? (Hauenus V maseiewe y TaGmuui mapiantis samiame b.1
)

3) Slka TerLiosa noTyKHiCTs BIIOBYBACTCA CHOUATKY | tepes 10 pokin?





[image: image19.png]Tpuican piutens

Sucoannn

1) Busware nouarsosy rewieputypy i temiosict ma 1 ke 1o
rewneparyp we 40°C BOIOHOCHORO ACTa SasTOBMIKH 0.5 K T TAGIHI
sansramis 3 ko, nopuctocti S%, winsmicrs nopomu 2700 kr/w, mrowii
remocwmocti 840 Jox/(kr-K), Tenepatyprony rpaticiri 30°Clior. Pospaxynos
seirs npu cepeaii Tesmeparypi nosepxai 10°C.

2) slka nogrifiva wacy BAAOGyBaHHA TeNA MM aKatysan O § BHIPaTE
it V=0, (e

3) slka Temiosa notyKsicTs BHAGYBACTLCA CrouaTky i Hepes 10 poxis?

Piwienns.
1) Tesmeparypa T, na caudii 223 (18)

7,=10+(30-3)= 10°C.
Slkics enepril sianosizac i sukopicraiiio a IeoTEC abo s oirpisy
Rt

2) 3 (20) suaxomnso Temiomicr (C,) reorepmatbnol soam a1 K

10w (IICTABASIONH LILIBHICTS IPYHTY i TYCTHHY BOAH Y KI/KM')

0,05-1000-10° - 4200 +(1-0,05)-2700- 10" -E40)0.5=
=1,18-10" de /(E -1 7).

3) Bpaxosyioun (19) Kopenni renuionvicr Ha | k¢

wowi ipynry E, / A

E,/A=1,18-10(100~40)=0,71.10" A /.
4)3a popmyoio (24) nocrifina uacy BuoByBaHS TerLta
T/ A=1,18-10" /(0,1-1000-4200) = 2,8 10" /i= 90 poxis.
5) 3rizamo (23) Temioa noryswicrs Ha nowaTKY BHIOGYBaIA
dEY _E,
ar ).,
[ﬁ) =0.71.107 /(2,8-10°)
At Jomg
Tepesipia

[%] =Vpc,(T,~T,)=0,1-1000-4200-60= 251 Ao /éi *.

25

5.10° A0 /éi * =251 Ao /éi 7.





[image: image20.png]6) 3rizno (23) 1

(‘:ij = 25exp(-10/90)=221 o /éi %
It ) wnosien

osa noryicts uepes 10 pokis suoGysanms





Питання для самооцінки:

[image: image21.png]1) Sl 3 TCOTCPMANLHUX [DKEPEH MOKHA BLAHCCTH 10 NOHOBTIOBAMIX
JoKepen eneprif, a sii — wi? [ToscHith CBoIO AYMKY.

2) Slky TEMIEPATYPY NOBMHHO MATH ICOTEPMATSHE [UKEPENO IS TOTO
1O 1IEPETBOPIOBATH o CHEPTito Ha enexTpIHY?

3) sixi knacw reorepmanbimx paiioin Baw bizowi? Oxapaxrepisyiite
KOAHMH 3 HIX 3 TOUKH 30DY NPWITHOCTI 110 BHKODHCTAHHS U
BitoByTKy enepri

4) lllo Take npuposa rizpoTepuATHEA WADKYIAUIA BonH? B sk
reoTepMaTbHIX pafionax T MOAHA BUKODHCTOBYBATH?

5) Lo Tae xoMGinoBaHti PEAIM BUKODHCTAHHS eOTEpMATBHOY eHeprii
i wowy fioro nepesara?

6) Hassirs, HaiGU1bin KpYHAX CHOKHBAUIB [EOTEPMATLHOT eHEpriT?

7). Hanaiie cxeMit OTPHMAHHA TEWIOTH 3 BOIOHOCHHX IIACTIB | CYXIX
ripesKIX HODiA.

8) SIki HeloNiKN Y reOTEPMANBHMX [uAepen eweprii y mopiswsnni 3
LA HETDAIHIIAM § TOHORTIOBAHINY T EPEENH CHEpT?

9) Bia AKX BETHUMH AICAHNTE KODHCHTI TEMIOBNICT OAMHHII OME
€yXOi CKUISHOT NIOPOMM, 1O BHKODHCTOBYETHCA K TeOTEpMATBHE
JoKepeno eneprii?

10)Bin six  BeHMH SATCAWTH KITGKICT TeOTEPMATSHOI eHepril
BozoHOCHOTO MIACTa?





