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TEMAOMNPOBOAALLINX AHKEPOB

MccnefoBaHa 3aBUCKMMOCTbL KO3(h(MLMEHTA TennonpoBOAHOCTU [MHO-
rpacuTHOA CcMecu OT ee cocTaea A7 NOATBEPIKAEHUS BO3MOXKHOCTY
NPVYMEHEHNs 3TO/ CMecU B KauecTBe TEMNONPOBOAALLEr0 COCTaBa. YBenmyeHue
TEnnooTAaun NopoaHOro Maccusa npu UCNonb3oBaHWN FMHO-TPAMTHON CMECK
NO3BOMNT MOBLICUTb 3HEKTUBHOCTb PAGOThI TENIONPOBOASALLMX aHKEPOB.

KntoueBble cnoBa:reoTepManbHas JHEpPrus, LWAXTHbIA reoTepManbHblii
Tennoo6MeHHUK, TENMOMNPOBOASLLNIA aHKep, KOaduLMeHTa TennonpoBoAHOCTH,
FMUHO-TpatMTHas CMECh.

Mpobnema 1 ee CBA3b C BaXXKHENLUMMU HayYHbIMU U MPaKTUYECKUMN
3afayamn. B HacToAwee Bpems  aKTya/lbHOCTb  MpobGnembl  MOWCKa
a/IbTEPHATUBHBIX WCTOYHWKOB 3HEPrUM He BbI3bIBAET COMHEHWA B CBA3U C
ncyeprnaHMeM W CYLEeCTBeHHbIM YAOpPOXaHWeM TPaAuLMOHHBLIX WCTOYHUKOB
3Heprun. Cpefmn anbTepPHATUBHbLIX UCTOYHMKOB 3HEPrMM 0COO60e MEeCTO 3aHMMaeT
reotepMasibHast 3Heprus Kak OAWH U3 Haubonee HAAEXHbIX W MOCTOSAHHbIX
NCTOYHNKOB &/1bTEPHATMBHOW 3HEPreTUKW, TaK Kak MCMosib3yeMoe Ternsio 3emsu
MMeET CTabWNbHYIO TeMMepaTypy Ha NPOTSHXKEHUN 4JINTE/TbHOrO BPEMEHM.

AHaniM3 MOKasbIBaeT, UTO 3aracbl reoTepMasibHON 3Hepruy Ha nnaHeTe
AOCTaTOYHbI ANS TOro, YTo6bl Ha ANUTeNIbHOe BpemMs 06ecnevnTb MOTPe6HOCTU
BCero 4esioBeYecTBa, a €e CTOMMOCTb — OfHa W3 CaMblX HU3KUX Cpeau
BO30OHOB/IAIEMbIX ~ UCTOYHMKOB  3Hepruv.  OfHaKo  Mpuemnemble 1S
MCMOMb30BaHNA B COBPEMEHHbLIX SHEPreTUYECKMX YCTaHOBKaxX YPOBHU TensoThl, C
TemnepaTypoii 6onee 150°C, Haxo4ATCA Ha 3HAUMTENbHBIX FYBUHAX, NopsagKa 4-5
TobiC.M [1]. AnA ropHO406bLIBaOLLMX PETMOHOB Y KpaviHbl, B KOTOPbIX OTCYTCTBYHOT
HernyboKo pacrnonoXeHHble BbICOKOMOTEHUMa/IbHbIE TepMa/ibHble  Pecypchbl,
MepcnekKTUBHbLIM MCTOYHMKOM ABNAETCA TensoTa, Nnosyvyaemas M3 Heap 4epes
CTEHKM TOPHbIX BbIPAOOTOK NYOOKMX LWaxT. TakMm 06pas3om, co3jaHue
9KONOrnyeckn 6e30nacHoOn TEXHOIOMUIN paLMoHa/IbHOrO UCMO/b30BaHMS TEMOTbI
HeAp Ha rnyBoKNX YrofbHbIX WaxTaxX ABAAeTCA aKTyaslbHbIM.

AHanus nocnegHUX uUccnefgoBaHuii N nyoéMkaunin. B HacTosLlee Bpems
MPOBOAMTCSA OrFPOMHOE KO/IMYECTBO WCCNefoBaHWA U pa3paboToK B 06/1acTu
MONlyYeHN M UCMOMb30BaHUA TeoTepMasibHOM 3Heprun. OCHOBHOE KO/IMYECTBO



CNoco60B MOSyYeHUs1 TeoTepMasibHOM 3HEPrUM OCHOBAHO Ha CKBaXXMHHbIX
TexHonoruax. lpu atom crnocobe OYpATCA CKBaXMHbI, B KOTOPble MOJAETCH
X0/104HasA BOJa, a Ha BbIX0[e NosyyaroT ropavyto Bogy Ui nap.

[aHHOMY crocoby npucyLM TakuMe HefoCTaTKM Kak: BbiCOKasg CTOMMOCTb
OypoBbIX paboT; Manas NPoOU3BOAUTENILHOCTL YCTAHOBOK, 00YC/0B/IEHHAA HU3KOM
MPOMYCKHON CNOCOOHOCTbIO CKBAXWH W BbICOKUM  a3porMapogMHaMUYeCcKum
COMPOTMB/IEHNEM TPELMHHBLIX W TMOPOBbIX KOMIEKTOPOB B Mopofax; Yyrposa
3aKYNnopKM WAN pasMbiBaHUA TEMIONPOBOAALLNX KaHaNOB B TPELLMHOBATOM
rOPHOM MaccuBe, HeLOCTYMHOCTb M HEeBO3MOXXHOCTb KOHTPOMMPOBaTh paboTy
MOA3eMHOro TeNJ006MeHHMKa.

Y4yeHbiMM  [JOHELKOrOo  HauWOHa/IbHOro  TeXHWYECKOro  YHMBepcuTeTa
NpesLnoXeH cnocob M3BIEYEHNS HNU3KOMOTEHLMAIbHON 3HEPTUK, MOCTYNatoLWen 13
HeAP W CHUMaeMOil TenJIOHOCUTENIEM COCTEHOK TFOPHbIX BbIpaboToK [2] C
MOMOLLIbHO LLIAXTHOrO reoTepMasibHOro TenI000MeHHMKa.

LLIaxTHbIA reoTepmasnbHbIi  TennoobmeHHUK (LLIFT) — COBOKYMHOCTb
FOPHbIX BbIPabOTOK, NPONAEHHLIX B TOPHOM MaccuBe ¢ TeMnepaTtypoi nopog 30-
50°C 1 Bbillle, B KOTOPbIX MPOVUCXOAUT W3BMIEUYEHME TENNOTbl Heap NyTem
HarpeBaHus, ABVXXYLLErOCA B BbIpabOTKax TEMIOHOCUTENS, KaK MpaBuio, Bo3ayxa
nnn Bofbl. OCo6eHHOCTL crnocoba COCTOMT B TOM, UYTO A1 3TOr0 MCMONb3YHT
BblpaboTaHHble NPOCTPAHCTBA, TO €CTb YYaCTKM FOPHOro Maccusa, U3 KOTOPbIX
N3BNeYeHO MoNe3Hoe WCKoMmaemoe, W WX MNpaKTMyeckoe WCMNOMAb30BaHWe He
npefycMmatpuBaeTca B MepcnekTvBe. B Takmx YCNOBUSAX TEMOCHEM MOXKET
MPOM3BOAUTLCA [OECATKA W COTHW JIeT, TaK KaK WCTOYHUK TennoTbl OygeT
CylLlecTBOBaTb B 0603pMMOM ByayLlem. B oTanume OT CKBaXKMHHBIX TEXHO/IOTUIA B
aTOM cnocobe npouecc TennoobMeHa SBNSETCA KOHTPO/SMPYEMbIM, Yrposa
cydo3n UAn KofbMatauum — MUHUManbHa. [UTeNbHOCTL CYLLECTBOBAHMA
TaKoro TuMna yCTaHOBOK OMpefensieTca TONbKO YCTOMYMBOCTLIO MPOCTPAHCTBA, B
KOTOPOM OCYLLECTBNAETCA Tenionepeaya.

MpogonXkutenbHocTb paboTbl LUMT B 3KCn/yaTaUMOHHOM  peXxume
ornpefensieTcs COOTHOLUEHMEM MOCTYMatoLWein M3 Heap M OTBOAMMOW HarpeTbiM
HocuUTeNleM TensioTbl. B TOM cfyyae, Korga KOMMYeCTBO YHOCMMOW TensoThbl
MEHbLUEe WM PaBHO KOMMYECTBY MOCTYNatoLeit, Ternjo06MeHHUK MOXeT
6eCcKOHeYHO Aonro paboTtatb B 3KCMyaTauMoOHHOM pexkume. OfHako 3agadva
obecneyeHns NoTpebuTenein MakCUMasbHbIM KOIMYECTBOM 3HEPTUM peLuaeTcs 3a
CYeT YyBe/MYeHUA pacxofa TensoHocutens B LUMT, 4yTo BneyeT 3a CO6OM
COKpaLLeHNe CpoKa ero paboTbl B paboyemM pexxume.

NHTEHCMBHOE  OX/NXKAEHME CTEHOK  Temnjo06MeHHMKa MNPUMBOAMT K
CHWKEHVIO TemnepaTtypbl BO BMELLAKOWEM TOPHYIHO BbIpabOTKy MOPOAHOM
maccuse. ObecrieyeHne MOCTOAHCTBA TEM/I0BOr0 COCTOAHMSA MOPOAHOro Maccumsa
BOMM3M KaHa a TeNJI006MeHHMKa BO3MOXHO TO/bKO 3a CUeT NPUTOKa Tensa Heap.

OueBUAHOW ABNSETCA 3PPEKTUBHOCTb WCNOMb30BaHUA METAIINYECKNX
3/1eEMEeHTOB Kpenwu Ana ynyylleHus oThayM Tennaa MacCMBOM TOPHbIX MOpPOL.
Mpryem Gosee NepcrneKkTUBHLIM NMPeACTaBIAETCA UCMOb30BaHNE aHKEPHON Kpenw
BblpaboTOK. Ee nmnpevmMyliectBa nNpOSBAAOTCA HE TO/MbKO B TEXHMKO-
9KOHOMWYECKMX NOKa3aTensax, Takux Kak CHKeHWe Tpyao3aTpar Ha BO3BELEHME U



MEHbLLAA MaTepuanoeMKoCTb. [ONONHUTENbHbLIA 3PQEKT OT MCNOMb30BaHUS
aHKEPHbIX KPEMeXHbIX CUCTEM COCTOMT B TOM, YTO W3rOTOB/IEHHbIE M3 MeTa/fa
WM YrNennacTuKa CTEPXKHEBbLIE UM TPOCOBbIE 3/IEMEHTbI KPENU B HECKO/bKO pa3
nyywe nNpoBOAAT TEMNIo, Yem OKpyXKawouime BblpabOTKY Mopoabl, Aaxe
cneymnansHo obpaboTaHHble. Mpy 3TOM 3aMKOBast YacTb aHKepa pacrnosnaraercs 3a
npenenamun TPeLLMHOBATOM 06M1acTu, OKpYXatolleil BbIpaboTKy, T.e. B 0bnactu
TemnepaTyp FOPHOro Maccuea. AHKep ABMSETCA NPOBOAHMKOM TEMIOBOIN 3Heprum,
MHTEHCMBHO MpoBOAS ee B 06/1aCTb MOHWXKEHHbIX TemnepaTyp — B MOMOCTb
BbIpaboTKMN.

Ncxoas 13 aTUX COOOPaXKeHWn, OblN NPEeAsIOKEH YCOBEPLLEHCTBOBAHHbIM
Cnocob6 aHKepHOro KpenneHus BbIpaboToK [3], B KOTOPOM Ha Yy4yacTke
paspyLLUEHHbIX MOPOoA LWNyp OYypsAT AMameTPpOM He MeHee ABYX ANAMETPOB aHKepa
(pnc.1). TMocne 3akpenneHWss aHKepa, 3a30p MEXAY HMM U CTEHKOW Lunypa
3anoNHAKT TENJ0NPOBOAHLIM HaMOMHUTENEM WM YCTaHaBNMBalOT TEM/I000MEH C
BO3yXOM BbIPabOTKM C MOMOLLBH OMOPHON LWalibbl B BUAE paavaTopa, Yem
obecrneumBaeTcss  [JOCTMXKEHME  TEXHWYECKOro pe3ynbTaTa -  YBEMYEHWe
KoaghhmumeHTa TennonpoBOAHOCTM FOPHbIX MOPOA, BMELLAOLWMX BbipabOTKY-
KaHan, 4To NO3BONSET YBENMUUTb 3(EKTMBHOCTL Mepedayn Ternja M3 Maccuea
FOPHbIX NOPO/, TEMNOHOCUTENIO.

Puc. 1. KOHCTPYKUMA Kpenu BbIpaboTKM-KaHana Ten1000MeHHUKa: 1 — KOHTYp
BbIPab0OTKK; 2 — aHKep U3 TEMIONPOBOAALLErO MaTepuana; 3 —
3aKpennsoLwmii coctas; 4 — Wwaiba-pagmarop.

[na obecneyeHns Hawnydwein Tennonepesayv u3 rnyouvHbl Maccmea K
KOHTYpY TOpPHOM BbIpabOTKM HEo6XO0AMMO MaKCUMa/lbHO CHU3UTb HeraTMBHOE
B/IMSIHNE TEXHOreHHON TPELMHOBATOCTU TFOPHbLIX MOPOA B6/M3M MOBEPXHOCTU
KaHana. VICKYCCTBEHHOE YBefNYeHWe KO3MMULMEHTa TENI0NPoBOAHOCTN (/)
TPELLMHOBATLIX TOPHbIX MNOpPO4 BO3MOXHO B C/lyyae, Korga OTKpbITble
MaKpOTPELLMHbI 3ar0IHAKT CNOCOOHLIM OTBEepAeBaTb COCTaBOM (T.e. YMeHbLUATh
MOPUCTOCTb  Cpefbl), UWMewowmm /. 6ofbllyto, 4Yem  Bofda.  Takmmu
XapaKTepucTMKaMn 06nagaet cycneHsns 6eHTOHMTOBOW ramHbl 0,7<, <0,98.
OC06eHHO  yBe/MuMBaeT  3HayeHWe  KoapduumeHTa  TEnsONPOBOLHOCTU



[06aB/IeHNe B CYCMEeH3U0 TOHKOAMCMEPCHOro MopoLlka rpapurta, MMEroLero
YHUKaNbHbIA Nokasatenb 116<, <174. TakMm 06pa3oM, HarHetaHvie CycreH3uu

GEHTOHUTOBOW IMMNHBI C TPaPUTOM B OKPY>KaKOLLMiIA BbIpabOTKY MaccuB Mo3BOSSET
COKpaTUTb HeraTMBHOE BNNAHME TEXHOrEHHOW U NPUPOAHOIN TPELMHOBATOCTMU U
obecrneunTb YyNAydlleHWe TensoBbiX Xapakrtepuctuk LUIT. B 3atom cnydvae
Ten0npoBOAHOCTL 06paboTaHHOM MOPOAbl CYLECTBEHHO YBE/MUMBAETCSH, a
COOTBETCTBEHHO BO3pacTaeT MOLHOCTL LUTT.

MocTaHOBKa 3agayn muccnefoBaHuin. Llenbto faHHOM paboTbl ABMsETCA
nccnefoBaHMe  3aBMCMMOCTUM  KO3(h(huUMeHTa  TernsionpoBOLHOCTU  [/IVMHO-
rpacyTHOM CMecK OT ee coCTaBa A1 NOATBEPXAEHNA BO3MOXKHOCTU MPUMEHEHNA
3TOM CMecuM B KayeCTBe Ten/OMPOBOAALLEro pacTBopa, 4TO MO3BOMWMIO Obl
MOBbLICUTb 3)(PEKTUBHOCTbL Pab0Thl TEMIOMPOBOAALLNX aHKEPOB.

MeToguka wuccnefoBaHuWA.  [ns  uccnefoBaHUA U NMOATBEPXKAEHUSA
BO3MO>KHOCTU NPUMEHEHWUA FNIMHO-TPaUTHOM  CMecu B KayecTBe
Ten0MpPoBOAALLEro pacTeopa Obl1 NPOBeLeH PAL OMbITOB.

MpurotoBneHne  06pasl0B  OCYLIECTBASNOCL B flabopatopum  C
MCNONb30BaHWEM rMpecca. Ha TexHU4YeckMx Becax C LUeHoW pgeneHus 0,051
B3BELLUMBAIN TPaPUTHBIA NOPOLUOK U GEHTOHUTOBYIO /IMHY ANS MPUrOTOB/IEHUSA
06pa3uoB ¢ cogepxaHveM rpagmra 0%, 5%, 10%, 15%, 20% (Bec.).

[Mocne B3BelMBaHWA  KOMMOHEHTOB MPOBOAUAN  UX  CMeLLMBaHMe.
3aBepLuaroLLMM 3TarnoM B MPUroTOBeHUM 06pasLoB ABMAIOCH NPUAAHKE TIMHO-
rpauTHON cmecy (opMbl TabNETOK AnaMeTpPoM 44 MM U TONLWMHOK 10MM 1 15MM
C nmomoLLbto npecca. Macca 06pasLos coctasmna 30r 1 40 r COOTBETCTBEHHO.

[poBeAeHMe HENoCpeACTBEHHbIX W3MEPEeHWUIA OCYLLECTBAAMOCH COrMacHo
FOCT 25493-82 [4].TennoBble napameTpbl 00pasLOB M3Mepsnu, Moaasas
TennoBble MMNYNbCbl Ha OAWUH W3 TOPLOB UWIMHAPUYECKOro obpasua
nnockonapasnenbHbIMU OCHOBaHUAMMW, a BPEMEHHOW CABUT TEMI0BOro MMMY/bCa,
CBSI3aHHbIN CO CKOPOCTLIO pacnpocTpaHeHus Ternia B 06pasLe U3ydanmn Ha Apyrom
Topue. B ycTaHOBKe peann3oBaH METOL OAMHOYHOIO KOPOTKOro WMNysnbca C
N3BECTHOW ANNTENbHOCTHIO T Y (PUKCUPOBAHHON BEIMYMHON TEMNIOBOrO MMMy bca
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Puc. 2 - CTpyKTypHas cxema YCTaHOBKM ANsl UCCMel0BaHMA TeMNI0BbIX CBOMCTB: 1
— HarpeBaTeflb; 2 — 06pasLpbl FOPHbIX MOPOA; 3 — AaTUYMKK TemnepaTypbl
«XONOAHBIX»TOPLOB; 4 — O6N0K YynpaBneHWss TOKOM HarpesaTens; 5 —



npoueccop; 6 — Aucnnein; 7 — BTOPUYHbLIA WCTOYHUK MNUTaHUA; 8 —

MePBUYHbBIA UCTOUYHMK NUTAHWUS.

BbINONHEHNE N3MePEHNIA C MOMOLLbIHO YCTAHOBKM MPOU3BOAMIOCH B CTPOrO
onpegesneHHon NocneoBaTe/IbHOCTH.

1. MI3mepeHmne reoMeTpryecKnx pasmepos 1 Beca 06pasLioB.

2. BknwoyeHve YCTaHOBKM B CETb HaxaTmem KnaBuwwim «Power». [Npwu
[JOCTVXKEHUN HOMMUHA/IbHOTO Harnps>XeHWs, KOHTPO//Iep paspeLlaeT YCTaHOBKE
HayaTb LMK aBTOMaTUYECKUX U3MEPEHUIA.

3. Havano uukna namepeHunii 0TMeYyaeTcs nokasaHUAMN UHHOPMaLMOHHOWA
CTPOKW. B CTpOKe MNOKa3blBAKOTCA [aHHble O TeKyLlleld Be/n4vuMHe TensioBoro
nvnynbca. o OKOHYaHWW TEennoBOro WMMMy/bCa MOABMASETCA COOOLLEHME O
Be/IMUMHe TENn0BOro umnynsca B mkKoynax (Q) v AIUTeNbHOCTU TEenaoBOro
nvnynbca B cekyHpax (T). BenmuuHa v AAnTeNbHOCTL TEmnsioBOro MMMysbca
HECKO/IbKO 3aBUCAT OT OKPY)KaloLlend TemnepaTypbl, O4HaKO, B KaXKAOM LMKNe
N3MepPeHUIA OHW N3BECTHbI C JOCTATOYHON TOYHOCTbIO.

4. Yepes 30 — 60 cekyHf nocne nosBMEHUSA COOOLLEHMS O BeNUYMHE U
AJIMTENIbHOCTM TEMNJIOBOTO UMMY/bCa B BEPXHEN W HWKHEN CTpoKax Aucnies
MOSIBNAKOTCA COOOLLEeHWA O TemmepaTypax XONOAHbIX TOPLOB 06pasuos w
NHTEpBasiaX BPeMeHN MeXay oTcyeTaMu Temnepartypbl. B 3TO Bpems He cnefyet
HWYero 3anucbliBaTb, T.K. 3TOT PEXXMM BbIMOSHAETCA aBTOMATUYECKN, a UHAMKALWA
CMY)XUT NLWb 415 COOOLLEHNA O HOPMa/IbHOW paboTe. OKOHYaHMe 3TOro pexumMa
paboTtbl  mHauMumpyetca  coobuweHnem  «ENDCONV.», T.e.  «KoHel
NpeobpaszoBaHUii».

5. Haxumas Heobxoaumoe umcio pas knasuy «OMNMPOC JATHMKOB» Ha
NNLEBOA NaHenn YCTAHOBKW, HeoOXOAMMO 3anucaTb MNOPAAKOBBIA  HOMeEp
N3MEPEHNs W pe3ynbTaTbl W3MEPEHWA TemnepaTypbl Ha XONOAHbLIX Topuax
o6pasuoBs 1 Bpems (t;), Heo6XoAMMOe AN HarpeBaHNs X0N04HbIX TOPLLOB 06pa3LoB
[0 KXXA0ro TeKyLLero 3HavyeHus Temnepatypsl (T).

6. BbluucneHve KoahuumeHTa TensonpPoBOLHOCTM MNPOBOAMMIOCL MO

(hopmyne:

=20 M
SOt DT '

rge L - TonwmHa amcka obpasua, m;

S- nnowaab Topua Ancka, M’

At, — Bpemsi, 3a KOTOpOe TemnepaTypa «XONIOAHOrO» Topua AWCKa
[AOCTUTHET MaKCMMyMa, C;

AT— MaKCUMasIbHbIV MeperpeB «X0M04HOM0» TopLua AUCKa Mo OTHOLLEHNIO K
paBHOBeCHoIi TemnepaTtype, °C.

PesynbTaTbl  uccnegoBaHwin. [Ons  MNOATBEPXKAEHMS  BO3MOXHOCTU
MPUMEHEHUA TIMHO-TPAaUTHON CMECH B KayeCcTBe TEM/IONPOBOAALLEr0 COCTaBa
OblI0  npurotoBneHo 6onee 40 06pa3LOB C  Pas3/IMYHOM  KOHLEHTpauuein
rpagoMToBOr0 nopowka. [lofyyeHHble  KO3P(UUMEHTbI  TENJIONPOBOAHOCTH
npeacTaB/eHbl B Tabn. 1.



Tabnuua 1 — BrimsaHue cofep)kaHus rpagpmra Ha BeIMUnHY KoapduumneHTa
Ten0NPOBOAHOCTU CYXOW INIMHO-TPaMTHON CMecK

CopepxaHue KoathpumuymeHT YBenunyeHve
rpagmra B CyxoM TEn0MpoBOAHOCTU Koa(h(puLmeHTa
[MIMHO-TPaUTHON | CYXOW FMHO-TPaUTHON | TensonpoBOAHOCTYU
cmecH, cmecH, CYXOW [NIMHO-
Crp ,% BeC. o DKI(M-°C) rpacuTHom cmecu, %
0 4,87 0
5 51 4,72
10 5,7 17,0
15 6,69 37,4
20 7,69 57,9
Kpome  TOro, O6biM  npoBefeHbl  U3MepeHUs  KoagguumeHTa

TeNnMIONPOBOAHOCTA TNIMHO-TPAIUTHON CMEcU B YBNaXKHEHHOM COCTOSHUW. [ns
3TOro 06paslibl MOMELANCh B 3KCMKATOP Haj MNOBEPXHOCTbHO BOAbl W
BblEPXXMBA/INCb B HEM [10 AOCTUXEHWNS MaKCMMa/bHOW CTENeHU BOOHAChILLEHMS,
KoTopasi —onpegensnacb MO  YBENMYeHWO Beca obpasua.  [lonyuyeHHble
KO3(h(ULMEHTbI  TENNOMNPOBOAHOCTM  YBNAXKHEHHON TNIMHO-TpadUTHOM CcMecu
npeacTaBneHbl B Tabn. 2.

Tabnuua 2 — BnnsiHve cofiepXkaHus rpaduTa Ha BENUUMHY KOI(PhULMEHTa
TENNoNpPOBOAHOCTY YBNAKHEHHOI FNMHO-TPatinTHON CMecH

Cofepxxanu | BnaxxHoc | KoagpduumeHT YBenuyeHue YBenuyeHue
e rpajuTa B | Tb I/IMHO- | TEMIOMPOBOAHO | KO3pduumeHTa | KospduumeHTa
YBI&XXHEHH | rpatiuTHO CTH Teno0MnpoBOAHO | TENJIONPOBOAHO
OV TINHO- | A CMecK, | YBNIAXKHEHHOM cTn cTn
rpagutHOn | Wy, ,% . rNINHO- YBIXXHEHHOM YBIXXHEHHOM
CMmecH, rpacTHOM rNINHO- rNINHO-
Crp ,% Bec. cmecy, rpacTHOM rpacTHOM
!, Qx/(M-°C) cmecu, % cMecu
OTHOCUTE/IbHO
cyxou, %
0 3,8 6,18 0 26,89
5 1,35 6,7 8,4 37,57
10 1,0 7,25 17,3 48,87
15 0,68 7,66 23,9 57,28
20 2,11 8,41 36,08 72,68




Ha puc.3 npeacTaBneHbl 3aBUCUMOCTY KO3hULMEHTA TENIONPOBOAHOCTM
CYXOI1 N YBNaXXHEHHOW FNIMHO-TPaUTHOM CMECK OT KOHLEHTpaLun rpaguToBOro
nopowka. lMpy 3TOM 3aBUMCMMOCTb KO3((ULMEHTa TennonpoBOAHOCTM CYXOi
INIMHO-TPagUTHOM CMEeCK OnucbIBaeTCs HOPMYNOIA:

o = 4,67235° %0 2)

C Koa(hpuumeHTOM NapHon Koppensauun /r/= 0,9674.
3aBMCMMOCTb  KO3phMUMeHTa TeMIoMpPoBOAHOCTU  YBN@XKHEHHOW TINHO-

rpaciMTHO CMeCK OT CoAepXKaHUs rpatmTa OnnChbIBaeTCs (hopMY/Ioii:
/., =61963x""Cn 3)

C KoathpuumeHTOM NapHon Koppensauun /r/=0,9953.

9

Q y = 6,196e%015x 8,41

e R?=0,995 ‘ B 769

’ ¢ YBnaxHeHHble

. y = 4,6720023 obpasupl

° R*=10,967
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Puc. 3 — 3aBMCMMOCTb KO3(h(uUMEHTA TenjonpoBOAHOCTU CyXoli |
YBNAXXHEHHOW INMMHO-TpadUTHO CMeCK 0T KOHLIEHTpaLIMK rpadiMTOBOro MOPOLLIKa

BbiBogbl. Takum 06pa3om, MCXOAA W3 MOMYYEHHbIX [AaHHbIX, MOXHO
cfenatb BbIBOA4 00 YBeIMYEHMM KO3IDPULMEHTA TenoNnpPoBOAHOCTU  NpU
YBE/IMYEHUN COAEpPXKaHUA MOopoLliKa rpaduta B TMHO-TpaMTHOW cmecw. [ns
CYXMX CMeCeil yBennmyeHne KoahurumeHTa TenIonpoBogHOCTH cocTaBuno 57,9 %,
ANA YBNaXKHEHHbIX 72,68 %. Ecnun yyecTb, 4TO KO3 (ULMEHT TEMNOMNPOBOAHOCTY
nopogHoro maccmea Haxogutca B npegenax 0,91<A;<0,512, 10 mcnosb3oBaHue
[MIMHO-TPaUTHON CMecu B KayeCTBe TeNOMpPOBOAALLEro cocTaBa MO3BOUT



YBENMYMTL €r0 TEennonpoBoAsLLMe CBOCTBA Gonee, Yem B 10 pas, UTO NO3BOMUT
MOBbICUTb 3(PEKTUBHOCTb PabOThl TEMNOMNPOBOASALMX aHKEPOB..
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MIABULLLEEHHS
E®EKTVIBHOCTI
BUKOPVCTAHHSA
TEMNOMPOBIAHVX AHKEPIB

JoCnigpKeHO 3aeXHICTb KoedilieHTa
TEnMoNpPoBIAHOCTI  FMHO-rPagiTHOI
CyMmiLLi Big T cknagy — And
Ni4TBEPAKEHHSA MOXX/INBOCTI
3aCTOCYBaHHA L€ CyMmiWi B HAKOCTI
TensonpoBigHOro cknagy. 36iNbLIeHHs
Tennosiggayi NOpoAHOro macusy npw
BUKOPUCTaHHI FMNHO-TpagiTHOT
CyMiLLi N03BO/INTb NigBULWNTI
e()eKTMBHICTb poboTu
TEN0MpPOBIAHNX aHKepIB.
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eHepris,

cnosa:
LaxXTHUIA

reoTepMasbHa
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ZavyalovaH.,
Skrinetskaya I.

Shipika A,

IMPROVING THE EFFICIENCY
OF HEAT-ANCHORS

Thedependenceofthecoefficientoftherm
alconductivityof clay-
graphitemixtureonitscompositiontocon
firmtheapplicabilityofthismixtureas a
heatconductingstructure.
Increaseheatrockmassusing clay-
graphitemixturewillimprovetheefficien
cyof heat-anchors.

Keywords: geothermalenergy,
coalgeothermalheatexchanger,
conductiveglue, thermalconductivity,
clay-Graphite mixture.
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