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The result of introduction of system of heat-cool supplying on the basis of
thermal waters is given. Thermo-technical characteristics and analytical
dependencies for the design and construction of heat-cool supplying systems
are obtained. The advisability of using the geothermal sources for complex
heat-cool supplying giving a considerable economy of fuel is substantiated.

KaK H3BeCTHO,CHCTeMbl OTOOneHHji, BeHTHnjiQHH H KOH-

AHQHOHHpOBaHJ1jiB03JJ.YXanOrpe6JUl1OT OT40 AO 70 % 3Hep-

rHH, pacxoAyeMoH Ha Ry)f(j],bl <PYHKQHOHHpOBaHHji 3AaHHji.

KpyrnorOAHqH~ 06pa60TKa KOHAHQHoHHpyeMoro B03AY-

xa pacTBopoM xnopHcToro nHTJ1ji 06eCneqHBaeT 3KOHOMHIO

:mepropecypcoB Ha 30 - 40 % no cpaBHeHHIO C TpaAHQH-

OHHblMH MeTOAaMH [4]. MeToA pereHepaQHH xnopHcToro

nHTJ1ji (cop6eHTa) B OCHOBHOMnpeAonpeAenjieT TeXHHKO-

3KOHOMJ1qeCKHenOKa3aTenH BceH CHCTeMbI. II03ToMY HaMH

npeAnaraeTCji C03AaHHe CHCTeMbl C B03AYWHOH Aecop6-

QHeH C Hcnonb30BaHHeM BbICoK03<p<peKTHBHOrO KOHTaKT-

Horo annapaTa H reOTepMaflbHblX BOA AJ1ji pereHepaQHH

paCTBopa xnopHcToro nHTJ1ji. 3T0 n03BonHT npHMeRjiTb

CHCTeMY KOHAHQHOHHpOBaHJ1jiB03Ayxa (CKB) C Hcnonb-

30BaHHeM )l(HAKHX cop6eHTOB B pa3nHqHblX orpacnjix.

ITpHHQHnHanbHaji cxeMa KpyrnoroAHQHOH 06pa60TKH

KOHAHQHOHHpyeMoro B03Ayxa B 3AaHHjiX C nOMOI.QblOCop-

6eHTOB C Hcnonb30BaHHeM reOTepMaflbHblX BOA nOKa3aHa

Ha pHC. 1. 3Ta CHCTeMa pa60TaeT no npjiMOTOQHOH cxe-

Me. B TennblH nepHOA rOAa HapY)l(HblH B03AYX nocrynaeT

B OCHOBHOHannapaT, rAe, npOXOAji Qepe3 opowaeMylO pa-

CTBOpOM cop6eHTOB HacaAKy 8, nOHIDKaeT Bnaroco.n.ep-

)l(aHHe H 3HTaflbnHIO AO Tpe6yeMoH 3HTaflbnHH npHTOQHO-

ro B03Ayxa. IIpH 3TOM paCTBOp cop6eHTa BnHThlBaeT H3

B03JJ.YXaBnary H ero KOHQeHTpaQJ1jiCHIDKaeTCji OTHaQaflh-

HOH BenHQHHhl E; AO E;, 3aTeM paCTBOp H3 nOMOHa ca-
MOTeKOMCTeKaeT B neBylO nonOBHHy 6aKa 3 H HaCOCOM6
nOAaeTCji B Tenno06MeHHHK 2, no Tpy6KaM KOToporo npo-

XOAHT reOTepMaflbH~ BOAa. HarpeTblH Cna6b1H pacTBop

nocrynaeT B opowaeMylO HacaAKy 13 BcnOMoraTenbHoro

annapaTa, Qepe3 KOTOpblH npoxoAHT YAafljieMblH H3 nOMe-

meHHji B03AYX. B pe3ynbTaTe 3TOro H3 HarpeTOro pacTBo-

pa HCnapjieTCSI Bnara H nOBblWaeTCji KOHQeHTpaQHSI pa-

cTBopa, KOTOpblH caMOTeKOM nocrynaeT B npaBylO nono-

BHRy 6aKa 3. ~aTlIHK KOHTpOnji Bn~HOCTH BHyTpeHHero

B03Ayxa aBTOMaTHQeCKH perynHpyeT nponopQHH CMeCH

KpenKoro H cna6oro pacTBopoB, 3a6HpaeMbix HaCOCOMH3

o6eHx nonOBHH 6aKa lIepe3 TpexxoAoBoH CMeCHTenbHblH

KnanaH 4. HY)l(Haji HallanbHaji TeMnepaTypa pacTBopa

AOCTHraeTCSI aBTOMaTHQeCKHM perynHpoBaHHeM pacxoAa
oxna)f(j],alOI.QeH BOAbl Qepe3 Tenno06MeHHHK 7. KaK npa-

BHno, B Tennoe BpeMSI rOAa AOBeAeHHe npHTollHoro

B03~ AO Tpe6yeMoH TeMnepaTypbl oCYI.QeCTBnjieT-

Cji MeTOAOM npSlMoro HcnapHTenbHoro OXna)l(AeHHji B

<P0PCYHOllHOH KaMepe 9.

Puc. 1. llpuHl.{unuMbHaJl cxeMa KpY2ll020aU~HOU o6pa6omKu
KOHaU14UOHupyeMo2o 803ayxa pacm80pOM cop6eHma c

UCnOJlb308aHueM 2eomepMMbHblX 80a:
1- 2eomepMMbHblU ucmO~HUK; 2 - menJI006MeHHuK

Ha2pe8a Cfla602o pacm80pa cop6eHma; 3 - 6aK aJlJl
pacm6opa; 4 - CMeCUmeJlbHblU KJlanaH; 5 - CflU8; 6 - Hacoc;
7 - menJl006MeHHuK Ha2pe6a UJIU OXllaJfCaeHUJI pacm60pa; 8,

13- opowaeMble HacaaKU; 9 - rj;OPCYHO~HaJl KaMepa;
10, 12, 14 - 6eHmUJlJlmOpbl; 11 - nOMeU.{eHue



Puc. 2. [JocmpoeHue Ha i,d-iJuaepaMMe cucmeMbi o6pa6omKu (Jo3iJyxa cop6eHmaMu:
a - (JmenAblu nepuoiJ eoiJa; 6 - (JxOAoiJHblU nepuoiJ eoiJa

.!VUI OCYI.QeCTBJIeHHJIpe)f(HMa OXllIDK,l(eHHJI npHTOlJHOrO

B03.lO'Xa Heo6xo,n,HMO o6eCnelJHTb nOCTOHHHYIO pereHepa-

QHIOpaCTBopa cop6eHTa. PereHepHpyeMblH paCTBOp MO)f(-

HOHarpeBaTb reOTepMaJIbHOH BO,n,OH.,LVIH npaKTHlJeCKoro

oCyI.QeCTBJIeHHH cxeMbI (CM. pHC. 1) He06xo,n,HMO yCTa-

HaBJIHBaTb BbICoK03<p<peKTHBHbIe annapaTbI [3].

B XOJIo,n,HoeBpeMH ro,n,a lJepe3 OCHOBHOH annapaT no

npHMOTOlJHOHcxeMe nocrynaeT HapY)f(HbIH B03,n,yx, KOTO-

pblH, npoxo,n,H lJepe3 opollIaeMylO Haca,n,Ky 8, BocnpHHH-

MaeT TenJIO paCTBopa, no,n,aBaeMoro HaCOCOM6, H Harpe-

BaeTCH,n,oTpe6yeMoH TeMneparypbl (CM. pHC. 1). OXlla)f(-

,n,eHHbIHpacTBop C06HpaeTCH B nOMOH H caMOTeKOM CJIH-

BaeTCH B JIeBylO lJaCTb 6aKa 3. fIyTeM aBTOMaTHlJeCKOrO

CMellIHBaHHJI B KJIanaHe 4 ,n,OCTHraeTCH HY)f(HaH HalJaJIb-

HaH KOHQeHTpaQHJI pacTBopa, nocrynalOI.Qero K Hacocy 6.
PacTBop nepe,n, nocrynJIeHHeM B opollIaeMylO Haca,n,Ky 8
HarpeBaeTCH B TenJIo06MeHHHKe 7 ,n,oTpe6yeMoH HalJaJIb-

HOH TeMneparypbI. HH)f(e npe,n,cTaBJIeHbI ,n,aHHble paclJe-

Ta npe,n,JIaraeMOH CHCTeMbI 06pa60TKH B03,n,yxa cop6eH-

TaMH B COOTBeTCTBHHC nocTpoeHHeM npOneccoB Ha i,d-
AHarpaMMe B TenJIOe BpeMH ro,n,a (pHC. 2).

BJIarocO.!l.ep)KaHHe B03.n.yxa, r/Kr:
Ha'laJIbHOe 12,5
KOHe'lHOe 5,7

Ha'laJIbHaH TeMneparypa pacTBopa cop6eHTa, °C 23
Tpe6yeMaH TeMneparypa, 0C:

oXJIa)K.!l.aIOUJ,efiBO.!l.bl 16
pereHep"pyeMoro pacTBopa 57,5
ropH'Iefi BO.!l.bl 65

AHaJIl13 3THX ,n,aHHbIX nOKa3bIBaeT, lJTO ,n,JIHHarpeBa

MO)f(HO HCnOJIb30BaTb c6pocHYIO reOTepMaJIbHYIO BO,n,yC

TeMneparypoH 65°C.

Kpymoro,n,HlJHOe HCnOJIb30BaHHe TenJIa reOTepMaJIbHbIX

BO,n,B CHCTeMax BeHTHJIHQHH H KOH,n,HQHoHHpoBaHHH B03-

,n,yxa n03BOJIHeT COKpaTHTb Ha 30 - 40 % pacxo,n, 3HeprHH

Ha o6pa60TKy npHTOlJHOrO B03Ayxa no cpaBHeHHIO C rpa-

,n,HQHOHHbIMHcxeMaMH CKB.

TaKHM 06pa30M, pa3pa60TaHHaH HaMH CHCTeMa Kpyr-

JIOro,n,HlJHOH 06pa6oTKH npHTOlJHOrO B03Ayxa n03BOJIHeT

nyTeM HCnOJIb30BaHHJI reOTepMaJIbHOH BO,n,MCyMepeHHoH

TeMnepa~poH 65°C OCYI.QeCTBJIHTbpe)f(HM OXllIDK,l(eHHJI

(oTOn~) npHTOlJHOrO B03AYxa CnplfMeHeHHeM pacTBo-

pOB cop6eHTOB. BHe,n,peHHe YKa3aHHOH CHCTeMbl Kpymo-

ro,n,HlJHOH06pa60TKH B03AYxa nOMHMO 3KOHOMHHTOnJIHB-

HO-3HepreTHlfeCKHX pecypCOB n03BOJIHeT Kpymoro,n,HlJHO

nOMep)f(HBaTb KOM<pOpTHbIH MHKpOKJIHMaT B nOMeI.QeHH-

HX C HaHMeHbllIHMH 3aTpaTaMH.

fIpOBe,n,eHHblH HaMH aHaJIH3 nOKa3bIBaeT, LJ:TOBHe,n,peHHe

pa3pa60TaHHOH CHCTeMbI TenJIOXOJIo,n,OCHa6)f(eHHJITOJIbKO

MH 06I.QeCTBeHHO-6bITOBbIX norpe6HOCTeH C HCnOJIb30Ba-

HHeM reOTepMaJIbHbIX HCTOlJHHKOBn03BOJIHT C3KOHOMHTbB

rpY3HH CBblllIe 0,7 MJIH T yCJIOBHOrO TOnJIHBa B ro,n" MH

TeXHOJIOrHlJeCKOH CKB Ha npe,n,npIDITHJlX nHI.QeBOH H ne-

pepa6aTbIBalOI.QeH npOMbIlUJIeHHOCTH - CBbllUe 1,2 MJIH T

yCJIOBHOrO TOnJIHBa B ro,n, [1].
B rpy3HH HaMelJaeTCH YBeJIHlJeHHe npoH3Bo,n,cTBa 1O)f(-

HbIX H cy6TponHlfecKHX KYJIbryp. fIpe,n,ycMaTpHBalOTcH 3a-

rOTOBKa H nepepa60TKa QHTPYCOBblX CBbII.Ue 500 TbIC. T,

,n,OBe,n,eHHeMOI.QHOCTeHXOJIO,n,HJIbHHKOBH <PP~XPaHHJIHI.Q

,[1,025 TbIC. T e,n,HHOBpeMeHHoro XpaHeHHJI. fIepexo,n, K co-

BpeMeHHoH XOJIO,n,HJIbHOHTeXHOJIOrHH o6pa6OTKH H xpaHe-

HHH OBOI.QeH,6aXlfeBblx, nJIo,n,OB H Hro,n, B03MO)f(eH JIHllIb

npH C03,n,aHHHXOJIO,n,HJIbHHKOB,MaKCHMaJIbHO npH6JIH)f(eH-

HbIX K paHoHaM HX BbIpaI.QHBaHHH. YCKopeHHe pa3BHTHR

XOJIO,n,HJIbHOHTeXHHKH B CeJIbCKOMX03HHCTBe C HaHMeHb-

llIHMH 3aTpaTaMH B03MO)f(HO JIHllIb npH BHe,n,peHHH He,n,o-

porHX CHCTeM XOJIo,n,ocHa6)f(eHHR, HCnOJIb3YIOI.QHX MeCT-

Hble 3HepreTHlJeCKHe Herpa,n,HQHOHHble pecypCbI. K TaKHM



CHCTeMaM B nepBylO Oqepe,lJ:b Ha,lJ:OOTHeCTH CHCTeMbI, HC-

nOJIb3YIOI..QHea6cop6QHOHHble XOJIO,lJ:HJIbHbIearperaTbI H

TeXHOJIOrHtleCKOe KOH,lJ:HQHOHHpOBaHHeB03,lJ:yxa CnpHMe-

HeHHeM )I{H,lJ:KHXCOp6eHTOB Ha 6a3e reOTepMaJIbHbIX HC-

TOt.JHHKOB.npHMepOM MO)l{eT CJIY)l{HTb pa3pa60TaHHaH H

BHe,lJ:peHHa51Ha 3yr,lJ:H,lJ:CKOHqaHHOH <pa6pHKe TeXHOJIOrH-

t.JeCKa51CHCTeMa KOH,lJ:HQHOHHpOBaHH51B03,lJ:yXa C npHMe-

HeHHeM paCTBOpa XIlOpHCTOrO JIHTH51Ha 6a3e TepMaJIbHOH

BO,lJ:bI,KOTOpa51n03BOJIHJIa Ha 34 % CHH3HTb pacxo,lJ: 3Hep-

ropecypcoB Ha npOH3BO,lJ:CTBOqaH [2]. KaK nOKa3aJI onbiT

BHe,lJ:peHIDI,YKa3aHHa5l CHCTeMa ,lJ:OCTaTOqHOHaAe)l{HO nOk

,lJ:ep)I{}fBaeT Tpe6yeMbIe napaMeTpbI KOH,lJ:HQHoHHpyeMoro

B03,lJ:yxa. OHa HeCJIO)l{Ha B 3KcnnyaTaQHH H He Tpe6yeT

BbICOKOKBaJIH<pHQHpOBaHHoro nepCOHaJIa. AHaJIOrHqHble

CHCTeMbi MoryT ycnewHo npHMeH51TbC51 ,lJ:JI51C03,lJ:aHH51

OnTHMaJIbHblX MHKpOKJIHMaTHt.JeCKHXyCJIOBHH B llJIO,lJ:OOBO-

lI.(eXpaHHJIHI..QaX,TaK KaK npH xpaHeHHH <ppyKTOB H OBOI..QeH

npe,lJ:'b51BJI51IOTC51nOBhIweHHble Tpe60BaHH5l ,lJ:JI51nOMep-

)I{aHH513a,lJ:aHHOrOBJI~HOCTHoro pe)l{HMa, qTO JIerKO ,lJ:OC-

THraeTC51 B YKa3aHHhiX Bhlwe CHCTeMax.

,Qn51nOMep)l{aHH51 He06xo,lJ:HMbIX TeMneparypHO-BJIa)l{-

HOCTHhiX pe)l{HMOB (t = 3 ... 4 °C, <p= 95 - 98 %) B KaMe-

pax xpaHeHH51 OXIl~,lJ:eHHhiX <ppyKTOB H oBorn.eH HaMH

npeAJIaraeTC51 CHCTeMa OXIla)K.LJ:eHH51B03,lJ:yxa C nOMOlI.(hlO

paCTBopOB XIlopHCToro JIHTIDI (pHC. 3). OpHHQHn 06pa60T-

KH B03,lJ:yxa OCHOBaH Ha HCnOJIh30BaHHH CBOHCTBa pacTBo-

pOB XIlopHCToro JIHTH5l nOrJIOI..QaThBJiary. OpotieccbI npe,lJ:-

BapHTeJIbHOH OCyWKH B03.LJ:YXa)f(J{,lI,KHMlteQP6eHTaMH ,lJ:aIOT

B03MO)I{HOCThnOCJIe.LJ:YlOI..Qero,lJ:OBe,lJ:eHH5lKOHAHQHOHHpye-

Moro B03.LJ:YXa,lJ:0Tpe6yeMhlx napaMeTpOB C nOMOI..QhlOHe-

,lJ:OpOrHXMeTO,lJ:OBnp51MOrO HcnapHTeJIhHOrO OXIla)K.LJ:eHH5l

(a,lJ:Ha6aTHqeCKoro YBJI~HeHH51). OOCJIe,lJ:Hee OTKphIBaeT

wHpOKHe nepCneKTHBhI AJI5lOCYI..QeCTBJIeHH5lTeXHOJIOrHt.Jec-

KOro KOHAHQHoHHpOBaHIDI B03.LJ:YXaB nJIO,lJ:OOBOI..QeXpaHHJIH-

lI.(ax, r,lJ:eHap51AYC nOHH)I{eHHOH TeMneparypoH (4°C) Tpe-

6yeTc5I BbICOKa51OTHOCHTeJIbHa51BJI~HOCTh (95 - 98 %)
npHTOt.JHoro B03.LJ:YXa.

Ha pHC. 3 nOKa3aHa npe,lJ:JIaraeMa51 HaMH npHHQHnHaJIb-

Ha51cxeMa 06pa60TKH B03,lJ:yxa pacTBopoM cop6eHToB AJI51

TeXHOJIOrHt.JeCKoro KOH,lJ:HQHoHHpOBaHH5IB03,lJ:yxa B nJIO,lJ:O-

OBOlI.(eXpaHHIlHI..Qax.

npOXO,lJ:51Qepe3 KaMepy ocyweHH51 1, 06pa6aThIBaeMhIH

B03.LJ:YXKOHTaKTHpyeT C paCTBOpOM cop6eHToB (CM. pHC.

3). CHaqaJIa B03,lJ:yx ocywaeTC51 H HeCKOJIhKO OXIla)K.LJ:aeT-

C5I,3aTeM, npoxoA5l qepe3 <pOpCyHOqHylO (HJIH llJIeHOquylO,

HaCa,lJ:ot.JUYIO)KaMepy 2, KOHTaKTHpyeT C HenpepbIBHo QHP-

KyJIHpylOI..QeH BO,lJ:OH,OXIla)K.LJ:aeTC51H YBJI3)I{H51eTC51,lJ:0Tpe-

6yeMbix napaMeTpOB, 3aTeM nO,lJ:aeTC51BeHTHJI51TOpOM3 B

nJIO,lJ:OOBOI..QeXpaHHJIHI..Qe.qacTb 06e,lJ:HeHHOro pacTBopa

nOCJIe KaMepbI ocyweHH51 1 HaCOCOM I1epeKaqHBaeTC51 B

---------

Pue. 3. CxeMa XOllOaOeHa6J1CeHUR nIlOaOO/W/4eXpaHUIlU/4 Ha
6a3e eeOmepMaIlbHblX UemO'IHUKoe:

1- KaMepa oeymeHuR; 2 - cjJopeYHo'iHaR KaMepa;
3 - eeHmullRmop; 4 - KaMepa peeeHepa/{uu paemeopa

eop6eHmoe; 5,6 - menlloo6MeHHuKu;
7 - nIlOaOOeO/4expaHUllu/4e

KaMepy pereHepaQHH pacTBopa 4. PereHepHpyeMbIH pa-

CTBOp nO,lJ:OrpeBaeTC5I B npOTI1BOTOqHOM TenJIoo6MeHHI1-

Ke 5 oTpa60TaHHoH TepMaJIbHOH BO,lJ:OH,6JIaro,lJ:ap51 QeMy

B KaMepe 4 npOHCXO,lJ:HTBbmapHBaHHe paHee nOrJIOI..QeH-

HOH BJIan1 H BOCCTaHOBJIeHHenepBOHaqaJIhHOH KOHQeHTpa-

QHH cop6eHTa. BocCTaHOBJIeHHhIH pacTBop BHOBb HanpaB-

JI51eTC51B KaMepy ocyweHH51 1, H QHKJI nOBTOp51eTC51.Ta-

KHM 06pa30M, pa3pa60TaHHaH HaMH CHCTeMa HBJIHeTC51

BeCbMa 3<p<peKTHBHoH ,lJ:JIHnOMep)f(aHH51 OnTHMaJIbHbIX

BJIa)l{HOCTHbiX pe)f(HMOB npH xpaHeHHH COqHOrO pacTH-

TeJIbHOrO CblpbH.

Ha i,d-,lJ:HarpaMMe (pHC. 4) H306p~eH npoQecc 06pa-

60TKH B03,lJ:yxa no npeAJIaraeMOH cxeMe (MH KJIHMaTH-

qeCKHX yCJIOBHH rpY3HH). B03,lJ:YX C napaMeTpaMH H no-

,lJ:aeTC5IB KaMepy 1 (CM. pHC. 3) H ocywaeTC51 ,lJ:OCOCTOH-

HH5l, OTBet.JalOI..QerOTpe6yeMoH 3HTaJIbnHH B <pOpCyHOt.JHOH

KaMepe 2, r,lJ:eOH YBJI3)I{H51eTC51a,lJ:Ha6aTHqeCKH,lJ:0 Tpe6y-

eMOH BJI~HOCTH H nO,lJ:aeTC51B nJIO,lJ:OOBOI..QexpaHHJIHI..Qe.

OpoQecc ocyweHHH oCyI..QeCTBJIHeTCHnpH HaqaJIhHOH KOH-

QeHTpaQHH cop6eHTa K = 40 %. HH)I{e npe,lJ:CTaBJIeHhI pe-

3YJIbTaTbi paCqeTa npe,lJ:JIaraeMOH CHCTeMhI o6pa6oTKH

B03,lJ:yxa cop6eHTaMH B COOTBeTCTBHH C nocTpoeHHeM npo-

QeCCOB Ha i,d-,lJ:HarpaMMe.

BJ1arocOll,ep)f(aHHeB03ayxa, r/Kr:

HalJaJTbHOe 12,5
KOHelJHOe 2,3



Puc. 4. IIocmpoeHue Ha i,d-ouazpaM.Me npou,ecca o6pa6omKu
6030yxa JlCUOKUMUcOp6eHmaMU

HaqarrhHaJITeMIlepa1)'pa pacTBopa cop6eHTa, °c 21,5

Tpe6yeMaJI TeMIlepa1)'pa, DC:
oXJJa)l(,UaJOmeHBO,UhI 16

pereHepHpyeMoro pacTBopa 58,2

rOpHqeH BO,UhI 65

OapJ..UlarrhHOe,UaBJIemleB03,Uyxa,MM pT.CT.:

~~~ lU
HaBhlxo,Ue 18,9

OapUHarrhHoe ,UaBJIeHHecop6eHTa, MM pT.CT.:

HaBxo,Ue 25,7

HaBMxo,Ue 21,2

AHaJIH3 pe3YJJhTaTOB ,LJ:aHHbIX,npHBe,LJ:eHHhIX BMIlIe, no-

3BOJJHeTC,LJ:eJJaThCJJe,LJ:ylOll(HeBhIBO,LJ:hI:B KJIHMaTW-IeCKHX

yCJJOBHHXfpy3HH B03MO)](H0 oCyll(eCTBHTh npeMaraeMYIO

cHcTeMY 06pa60TKH B03.LJ:YxaH npH 3TOM 06eCneqHTh ero

OXJlIDK)J.eHHeH YBJJa)](HeHHe OXmUK,D;aIOll(eH BO,D;OHC TeM-

neparypoH 15 - 17°C. Bo MHorHX paHOHaX fpy3HH HMelOT-

CHeCTeCTBeHHhIe HCTOllHHKH C TeMIleparypoH 15 - 17°C

(HanpHMep, ropHhle peKH). PereHepa~HlO pacTBopa cop-

6eHTa MO)l(HO o6eCneqHTb npH HaJIHqHH BO,LJ:bIC TeMnepa-

TypOH 65°C.
BBH,LJ:yToro qTO reOTepMaJIbHble HCTOqHHKH HMelOT

L\OCTaTOl.lHOBbICOKHHTeMneparypHhIH nOTe~HaJI, TO npeL\-

JJaraeMaH CHCTeMa XOJJo,LJ:ocHa6)1(eHHSInJJO,LJ:OOBOll(eXpaHH-

JJHlL{MO)l(eT 6bITb ycnelliHo npHMeHeHa B X03HHCTBax, pac-

nOJJO)l(eHHhIX B 30He L\eHCTBHH reOTepMaJIhHhIX CKB~HH.

3To n03BOJJHT e)l(erO,LJ:HO3KOHOMHTh 60JJee 1 MJJH KET' 'I

3JJeKTpo3HeprHH Ha KIDK)J.OMllJIO,LJ:OOBOll(eXpaHHJJHll(eBMe-

CTHMOCTblO 1000 T.

3<p<peKTHBHOCTb npo~eccoB oCYIlIeHH~ B03,LJ:yxaEd npH

KOHTaKTe C paCTBopOM XJlOpHCTOro JJHTHH onpe,LJ:eJJHMno

<popMYJJe
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Puc. 5. Jf3MeHeHue 3cj)(jJeKmu6Hocmu KaMepbl ocyweHWI Ed
npu KOHmaKme c pacm6opoM XAopucmozo /IumUfi 6

3a6UCUMocmu om meMnepamypbl oXAaJICOQloU{eu600bl t

r,LJ:ed, H d2 - BJJarocO,LJ:ep)l(aHHe B03.LJ:YXaCOOTBeTCTBeHHO

Ha BXO,LJ:eH BhIXO,D;eH3 KaMephI oCyIlIeHHH;

d - BJJarOCO,LJ:ep)l(aHHeB03.LJ:Yxa, BhIqHCJJeHHOe npHH.p

HaqaJIhHhlX napaMeTpax paCTBOpa, nocrynalOll(erO B

KaMepy MH OCYlliKH KOH.LJ:H~HoHHpyeMoro B03.LJ:Yxa.

C nOHH)I(eHHeM TeMneparypbI OXJlIDK)J.alOll(eH BO,LJ:blCHH-

)I(aeTC~ Tpe6yeMa~ 3<p<peKTHBHOCTh KaMe phi M~ OCyWKH

B03,LJ:yxa (pHC. 5). ECJJH HCnOJJb30BaTb BO,LJ:yropHblx peK

fpy3HH L\JJ~ OXJJa)l(,ll;eHH~ paCTBopa, TO 3<p<peKTHBHOCTh

KaMepbI OCYIlIeHH~ MO)l(eT COCTaBJl~Th Ed = 0,45 - 0,5.

TIpoBe,LJ:eHHhle paCqeThI H aHaJIH3 npOeKTHhIX peIlIeHHH

nOKa3aJIH, qTO, HCnOJJh3Y~ MeTO,LJ:hI06pa60TKH B03.LJ:Yxa

paCTBopOM XJJOpHCTOro JJHTHH, MO)](HO C03,LJ:aTh3KOHOMHlI-

HhIe CHCTeMbI TeXHOJJOrHl.IeCKOrO H KOM<popTHoro KOH.LJ:H-

~HOHHpoBaHH~. PaCTBOp cop6eHTa peKOMeH.LJ:YeTC~pere-

HepHpoBaTh B03,LJ:YIlIHOH,LJ:eCOp6~HeH C HarpeBoM pacTBo-

pa reOTepMaJIhHOH BO,LJ:OH,qTO 06eCnel.lHBaeT CHH)I(eHHe

3aTpaT Ha 30 - 35 % no cpaBHeHHIO CTpa,LJ:H~HOHHOHCKB.
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