H3BECTHY
TOMCKOI'O OPIEHA OKTABPbCKOM PEBOJIIOLIUY
1 OPAEHA TPYJOBOIr0 KPACHOI'O 3HAMEHU
HOJIUTEXHUYECKOIO HHCTUTYTA um. C. M. KHPOBA

Tom 283 _ ‘ ‘ i 1974

CHETOTASSHUE HA BA3E. TENJO®UKALLUH
INPH KACKALHOM PACIOJIO)KEHHH YCTAHOBOK
O TAAHHIO CHETA

H. A. TIOIIOB, M. A. KJIEMAMTUC

(ITpencrasaena kadenpoi npOMBILIEHHOIL TEeIIO3HEepPreTHKH)

B panee ony6aukoBanHbIX paGotax JI-1, JI-2 maHo 060cHOBaHHe TeXHHU-
UECKOH BO3MOXHOCTH M IKOHOMHUYECKOH LeJecO06GpPasHOCTH TasiHuSi cHera
Ha Gase TemIO(HKALHK BMECTO €ro BBIBO3KH HA OTBajbl. Bbio NOKasaHo,
4TO B Te NEPHOIbl OTOMHTENbHOrO Ce30Ha, KOrAa TeMIepaTypa HapyxHOTo
BO3AyXa BbIlIE DACYeTHOH TeMMEPATYypbl 3arpyskd OTGapOB TeMIO(HKALH-
OHHBIX TYPOHH, a TakxKe IPH NMPOBaJe CYTOYHBIX rpaduKOB BEHTHJIALUOM-
HOH Harpysku, BOSMOXKHO (€3 JIONOJHHTEeJNbHbIX KaNUTAJIbHBIX BJIOMKEHHH B
T3 ysennunth BEIPaGOTKY 3/I€KTPOIHEPTHH HA TEMIOBOM norpebaeHH npu
CHerotasiHuy. .

Ilepenaua tenna or TALL ans medell CHeroTasiHUA 110 TEHIOBbIM CETSM
TaKiKe He TpeOyeT yBeNHUCHHS IHAMETPOB TPYyGOMPOBOLOB, TAK KAK CHEIO-
Tasine BO3MOXKHO NPOM3BOAMTL B UaChl CYTOK, KOrJa Harpyska ropsiuero
BOJOCHAGKCHNAS H BEHTHJIALMM MeHbLIE MX PACUCTHOH BeJHUMHB. M, Hako-
liell, nponyck Ta/iblX BOJ, cOpachiBaeMbiX M3 CHETOTAsIOK B CYLLECTBYIOLLYIO
KaHaJn3aUnio (IPH MaJ/biX HATPY3KaxX ropsuero BOLOCHaGXKEHHS), HE BbHI30-
BeT 3aTpyAHEHHUH,

B ykasaHHeix pa6orax Obla paccMoTpen cjydai, KOrjga cHeroTasiJiki
pacnojarajucb npyd HHAMBHAYaJbHbIX TEIVIOBBIX MNYHKTAX (aGOHEHTCKHX
BBOJaX), a TPAHCNOPTHPOBKA CHEra K CHETOTasJIKaM OCYLIECTBJISeTCS OyJb-
JLO3NPOBaHHEM.

BBuny Toro, uto TennoBas MOIHOCTL GOJBLIMHCTBA a6OHEHTCKHX BBO-
AOB Orpalu4eHa, mNpPOM3BOAMTEJNLHOCTb CHETOTASIJIOK IOJAyYaeTcs Heaoc-
TaTOYHON M NPUTOJHON JHIb A/ OPraHH3alluM TasiHHs CHera, y6HpaeMoro
C BHYTPH/IBOPOBBIX TeppHTOpHH. IIpn yGopxe cHera ¢ yJHYHBIX NPOE3JOB,
€ HCNOMB3YIOTCA CrenHajibHble CHeroy6opOYHble MeXaHM3MBl, a TpaHCIOop-
THPOBKa CHera OCYWIeCTBJISIETCS aBTOTPAHCHOPTOM, TpeGyeTcsi 3HAUKTE/bHOE
yBeJnyeliie NPOU3BOJUTEIbHOCTH YCTAHOBOK MO TASIHHIO CHera.

ITocnennee BO3MOXKHO OCYIIECTBUTH, €CAH CHErOTaSIKH pacnoaararb
HEMOCPEACTBEHHO BLOJDL TPAcChi TEIVIONPOBOAOB, NPUCOEAHHSAS HX K TPY6O-
IPOBOLAM MEXKKBAPTa/lbHbIX OTBETBICHHH TEMJIOBOH CeTH IO CXeMe, NMpHBe-
JeHHO# Ha puc. 1. '

IlnaBnenne cuera npoussomutcss B Kopnyce | 3a cueT KOHTaKTa Harpe-
TOH TaJol BOABI cO cHeroM. Harpes LMpKYASUHOHHON TaJoH BOJbI npous-
BOAHMTCA B TelsiooOMeHHuKe [1-1 3a cuer Tensia ceTeBoit BOABI B YaChl CYTOK,
KOr'la OTCYTCTBYET Y YacTH NOTpebuTeNell BEHTUIALUOHHAS TEIVIOBAs Ha-
rpyska, a B II-1I 3a cuer Temna oGpaTHOi BOmbI, BO3BpalaeMoi Ha TOL.
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LIMpKyJISMHA TaJ0¥ BOALI NPOH3BOAMTCA HAcOCOM 2, a ee pa3OpLI3rHBa-
Hue—QopcyHKkaMH 3.

IIBuxenue rpewoiied Boasl uepe3 [1-1 ocywecrsisercss 3a cueT pacno-
JaraeMoro Harmopa Mexay. mojaiouwieil u o6partHoit nunuAME, a uepes IT-II
3a cuer IepeKauyHsamoulero Hacoca 4. ‘

DKOHOMHYHOCThL CHeroTasiHus Ha 6a3e TeMIOQHKAUHH NPH KdCKaILHOM
HX pAacClOJIOXKEHHH BAOJb TPACCH TEIJIONPOBOLOB ONpefesAcTCs TakXKe 10

CPOKY OKyNmaeMOCTH HauyaJbHBIX BJOKe-

7T HHH B YCTAHOBKY IO TaslHIO cliera, Kak

3TO [AeJaloCh JJIs1 CHEeroTasiok, pacro-

JaraeMblX TIpH MHAUBHAYAJbHBIX TEIJIO-

i poix nynktax (UTII), c Tolt Janmb pas-

- HUIEH, YTO 3/eCb NpU OMpPeNeTEHUN TOAO-

BHIX 3KCIUIyaTallMOHHBIX pacxofoB IpH

CHETOTasIHUI YUUTHIBAIOTCS JONOJHUTEb-

Hble 3aTpaThl 1ia IO0JABO3KY CHeEra K CcHe-
rotastikaM Ha aBTOTPAHCIOpTE.

Kpome TOro, mpH NPOBENEHHH 3TOTO
1ccJe 0BaHus clAeJaHbl HEKOTOphie yTOU-
HeHMS HCXOJHBIX 1 CTOMMOCTHHIX AAHHBIX
Puc. 1. IlpusnunuansHast cxema yc- N0 CpaBHEHHI0 C TeMH, KOTOpHiE OB1IH
TAHOBKM IO TafHHIO CHera TpH Kac- NPUHSATE B paHee onyGJHKOBaHHBIX pa-
KaJHOM pacnoJaoKeHnn BIIOJIP Tpac- 6OT8X.

Cbl TENJONMPOBOAOB TENJMOBOH CETH
Cpok OKymaeMOCTH KamuTaJ/bHbIX
BJIOXKEHHH B YCTAHOBKY IO TasgHHIO Clera 3aluiuercs ‘
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KcT — HayaJibHble BJAOXEHUS B YCTAHOBKY IO TasiHHUIO CHeFa, pyé,
KCT:a2+b2GCT’ (2)

ag v by — k03 QHUIUHEHTH], NPHHHMAEMble Ha OCHOBAHHU NPOEKTHO-CMET-
HBIX MPOpPabOTOK paBHLIMHU: ' \

ae=1700 pyb.; by=136 pyb.u/T;

G., -— NPOU3BOAUTENBHOCTD YCTAHOBKH MO TASHUIO CHera, 7/4;
S —TONOBBlE KCIIYATALNOHHBIE PACXOJb! MO TasiHUIO Cliera, pyb6./e00;
S, — TO e MO BBIBO3KE CHera Ha oTBadbi, pyo./eod.

SKCI'IJIyaTaLLHOHHble pacxoibl Mo BapuaHTaM

Seim (S, 4SS, -Sy+S; - SH)G.,  py6./200; (3)
So=(Stpt-Som) Ge, pyb./e00, (4)

rie

Ss — yAeJablible PACXO[bl 1la aMOPTH3AUHIO H TEKYLWHH PEMOHT YCTaHOB-
KH 1o TasiHUlO cHera, pyb./T;

So — TO e Ha 06CayXKHUBaHHE YCTAUOBKH, pyob.[T;

§, —TO e Ha 3JIeKTPOSHEPTHI0 M0 MepeKayke UHPKY/IALHOHHON H
rpeollel Bonbt, pyb./1;
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Sk — TO XKe Ha KaHaJM3aLHIO TaJol BOIH, pyb./T;

§p— TO € Ha TOILIHBO, C YY€TOM €ro 3KOHOMHH IPH KOMBUHHPOBaHHOI
BbIpaGOTKe 3/MEKTPHUECKOH M TEMJOBOH 3HEePrHH Ha Gase CHeroTasiHus,
pyo./1;

G, — KOMHYeCTBO CHera, MOAMEKallero TasHUI Ha HLaHHOH CHEroTasii-
Ke, 7/200; -

Sors — YAeJbHBIE PAacXOAbl Ha ONJATy CONeps:KaHHs OTBaJloB, pyb./T,
NPUHUMAIOTCA 11O JITaHHBIM TOPKOMX03a;

Stps Stp— YHeNbHblEe DACXOAH Ha OMIATY ABTOTPAHCNOPTA COOTBETCT-
BEHHO MPH NOABO3Ke CHera K CHeroTaslke M BbIBO3KE ero Ha OTBaJbl, pyb./T.

QopMmyJ/iel ANS ONpeleseRHs BeNHUMH, BXOASIHX B BHpaxeHus 1, 2, 3,
4, 32 HCKIIOUEHHeM Srp, Stp, Sors, Aanbl B JI-2 1 -N03TOMY B HaHHOH pabo-
Te He TPHBOASATCS.

Taxxke HeckoMbKO H3MeHeHa DOPMyna st OIpefeNeHHS] TOLOBOrO KO-
JAuyecTBa cHera G, MOAMEXKALIEr0 TASHUIO HAa NAHHONH CHEroTasJKe

G.=F-h;-p.-9-1078, m/z00, (5)

rie

F — niomanp TeppuTopHH, KOTOPYIO OGCAYMKHBAeT [aHHAsi CHEroTa-
sJKa, M2 »

h—~cpeanssi BEICOTAa CHEKHOTO TNOKpOBa, #. IIpuHHMaeTcss mo faH-
HBIM MeTEeOCTaHIHH:

0. — IVIOTHOCTb CHera, Ke/m3;
. ¢ — LOJA BLIMABUIErO CHera Ha YyKa3aHHOH INIOWAAH, TOAJeXKAalllero
TasiHHIO (BHIBO3Ke).

Ynenbuble pacXofbl npH TPaHCHOPTE CHera Ha aBTOMAILKMHAX onpeje-
JAI0TCH Mo QopMyJaMm:

2 ¢ l;lp-ZM

n
Sop=~— » PYO.T; (6)

i wM'GM

2. 0,2

B ___ D M
p=——g—, pyo/T, (7)

wM’GM

o B :
rine lTp,lTp — CpeJIHee pacCTofAHue IOJABO3KU CHEra ot MecTa y60pKH
O CHEroTadJdKH U 10 OTBaJOB, KM,
n

Wy, (’.(ULB{ — CpeaHsada CKOPOCTb aBTOMAaUIHH npu TpaHCHOpTHpOBKe CHera

110 CHErOTasiIoK ¥ oTBana, KM/4;

Zw — CTOMMOCTb Yaca 3KCIulyaTalnH aBTocamocBada, pyb./u;

G, — Bec cHera, 3arpy:;aeMoro B xy3oB caMocpaJa, T.

Paccrosnune no otsajos onpenensieres no reHmiaany ropozaa. Uro kaca-
€TCs1 OTpENe/IeHHs CPeLHEro PacCTOSHHSA NOABO3KM CHEra K CHEroTasuikaM

I , TO OHO 3aBHCUT OT BesHuMHBI U KOHGUIYpauuy IJOWANH, ¢ KOTOPO
MOABO3HUTCA yOHpaeMblil CHer K CHEroTaske., [Tpunumasi- sty naowans s
BHJIE TPsIMOYrojibHHKa F=X-y (BKIIOYAIOIYIO MIOWmagy YAHL, H BHYTDH-
KBapTaJibHble TEPPUTOPHH), MOMYIHM

n Xty
y) 1 .

»
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B 1eHCTBHTeNbHBIX YCAOBHSX [1p MOXKeT ObiTh Goablie, NO03TOMY JUist

x+y

. o gl
6oJibuIeti HaZEeXKHOCTHU €€ NPHHAMAEM pPaBHOH lnp: 3"

[lpu cpaBileHHH BapHAHTOB TasHUs H BBIBO3KA CHera lia OTBaJbl CuM-
TaeM, YTO CTOMMOCTb crpeGanusi cHera ero Harpy3ku Ha camMocBajbl B o6oux
BaApHAHTAX NPHHHMAIOTCS ONMHAKOBHIMH M B pacueTax He YUHTHIBAIOTCA.
CpaBieHie BAPHAHTOB NOKaXeM JJs ycaoBui r. Tomcka,
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Puc. 2. K onpenesenuio Puc. 3. Cpox OKynaemocTd KallHTaJbHbLIX
CpelLHero paccTosHUs 1101 BJOYKEHHH B YCTAHOBKY [0 TasHHIO CHErd
BU3KH CHera K CHerora- B 34BUCHUMOCTH OT €& HpOHSBOllHTeJIbHOC-
SLIKE TH M pAcCTOSIHWST BLIBO3KH CHera Ha OT-
' BaJIHl

TennoeHabene OCYyECTBAACTCH OT Tomcko#t 'P3C-1I ¢ HavaablibIMK
napametpamu p;==90 Oap, {,=—535°C. 3aMemtaomas KIC besosckas 37¢K-
rpoctanuus ¢ pr= 130, {;==565°C. B pacueTax NPHUHATO. Qcr =0,06; P=
=100 py6/mec; py=0,12; T ,=1,15 «/u; s,=0,05 py6/1; Sy =0,015 pyb/T;
2.==0,0008 py6/mdoc; 2,=0,0055 pyl/nas; {976 — _14°C; ¢, =08; o=
—0,5; p. =250 Ke/M°; h.=0,5 #; w,"'=15—20 kmf; w, =30 kmfu; G,=
—1,25 75 Sor, =0,4 pyb/1; 2. =3,16 pyb/u. ‘ -

Bejguuuiia S, NPHHSATa Ha OCHOBAHHKM IPOCKTHLIX npopaGorok. Ha
puc. 3 npuBeAcHA 3aBHCHMOCTD cpOKa OKYNIAaCMOCTH KaNHTaJjbHBIX BJOIKE-
i B CHEroTas/IKy B 3aBHCAMOCTH OT PaCCTOsiHHA BLIBOSKH H IIPOK3BOJH-

!
S, 2

e
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Puc. 4. CroumocTh Tag- Puc. 5. CroumMocTb BLIBO3-

HUS CcHera B 34BHCHMOCTH KH CHera Ha oTBa/ibl B 3a-

oT IPOH3BOAHTENLHOCTH BHCUMOCTH OT PacCTOAHHS
CHeroTasiIki BBIBO3KH
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TeJbHOCTH cHeroTasiiku, M3 rpaduka BHAHO, UTO CPOK OKYyNaeMOCTH KanH-
TaJbHBIX BJIOXKEHHH PE3KO YBEJNHUUBACTCS C yMEHbLIEHHEM MNPOU3BOAHMTENb-
HOCTH, MO3TOMY [eJaThb CHEeroTasyiKH (IPH KacKaJHOM HX pPacrnooKeHnH)
NIPOH3BOAHUTENBHOCTLIO MeHee 5 T/4 OGyaeT HepauHonanbHo.,

CorsacHo rpaduxky Ha pHC. 4, CTOHMOCTb Tasiiiig CHera NpH ysejnye-
HHH NMPOU3BONHMTENBLIIOCTH clieroTasiliug Boie 12-—-15 7/u cuuxkaercs iiesiia-
yutesbHo. [locmennee o0OBACHSETCS TEM, UTO [IPH yBeJHUEHHHM NPOH3BOLAH-
TEJbHOCTH CHEroTasiHU§l YBEJHYHUBAETCH PACCTOAHHE M CTOMMOCTb IOABO3KH
cuera. Ciel0BaTeNbHO, ¢ TOUKH 3DEHHSI 3KOHOMHKH €Ba /M GyAeT palHo-
HaJIbHBIM COOPYXKaTb CHEroTasvIKd MPOM3BOAUTENLHOCTBIO GoJee 20 /4. Xo-
TS B OTJEJNbHHIX CJIyuasX, HCXOAA N3 KOHKPETHHIX YyCJOBHH (6oJblie CHEX-
Hble 32HOCBI, HET BO3MOXKHOCTH CJ/le/laThb [B€ CHErOTas/JIKH BMECTO OJHOH),
TaKO€ OorpaHuyeHde OyJaeT He 06s3aTe/bHbLIM.

Hast xoHxkpeTtplx ycaoBuil . Tomcka, rie cpeiHee paccTOsiHHe BHIBO3-
KH CHera Ha OTBaJ/bl COCTaBaseT 3—4 Ka, cHeroTasiHue Ha Gase Tensaoduka-
LMK TIPe/ICTaBJASsIET onpejesieHHbll HHTepec. CaenyeT oOpaTHTh BHUMaHHe Ha
BBICOKYIO CTOMMOCTb COJEpXKaHHUsl OTBAJA0B, KOTOpas, COTJIACHO rpaduKky Ha
puc. 5, cocraBaser 0,4 py6GJas 3a TOHHy BLIBE3eHHOro cHera. TeM He meHee,
JAaxe INPH CHHXKEHHU 3TOH CTOMMOCTH B 2—3 pasa CHerorasHue B LEJAOM
1A ropoja OyZAeT BCerjia BhITONHEe €ro BLIBO3KH Ha OTBAJI. .

3akJ4yeHue

Kak nokasanu npousBeleHHbe HccaefoBanus B paGorax [1], [2], rax
M B JaHHOH, cHerorasnue Ha 6Ga3de TeMMOQUKALHH 3aC]yXKHBaeT K cebe on-
peneiseHHoro BHHMMaHus. HecomHeHHO, 3T0 neo HOBOe H moTpe6yeT MHOro
BpeMeHH Ha ero BHe[peHHe u ocBoeHue. Ho yuwuThiBas, 4To ¢ KaxaslM ro-
AOM NpexbABISIOTCS Bce Gosblive u Gosbiine TpeGOBaHUst K GJaroycrpoi-
CTBY TrOpPOJOB, a XPOHHYECKHH HEIOCTAaTOK aBTOTPAHCHOPTA HAa BBIBO3KY
CHera MO3BOJISieT HAJesITbCs, YTO Ha BONPOC CHEroTasiHHA Ha 6ase Temiodu-
KallHy B HellajekoM OyayuieM Oyner obpamieHo Hajjexaliee BHMUMaHue pa-
GOTHHKOB KOMMYHAJBHOTO X03fHCTBA M 3HEPTOCHCTEM, YTO NO3BOAMT mocra-
BHTb pa3pabOTKy ero Ha NPAKTHYECKYIO OCHOBY.

B Hacrosimee Bpems TpeGyercst 0Tpa6oTKA Ha ONBITHOH YCTaHOBKE KOH-
CTPYKLUHH NPOMBIINJIEHHON YCTAHOBKH 10 TasiHHIO CHETa.
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