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Pa3pa6oTKa If IfCCJIe,n;OBaHHe 3cPcPeKTIffiHOCTII

a,n;COP6IU10HHOH reJIMOXOJIO,1J,HJIbHOHyCTaHOBKH
KaHa. meXH.HayK M.<I>. PY;:J:EHKO

AcmpaxaHcKuu zocyaapcm8eHHblu mexHu'tecKuu yHu6epcumem

The paper deals with the development and study of the efficiency of an
adsorption solar energy refrigeration Installation. The tests have shown
good working potential of the plant. In contrast to the known solar energy
Installations there is used a horizontal arrangement of Insolating tubes and
piane mirror concentrators. The design of the generator-adsorber is
defended with the patent of RF.

An.cop6QJoIOHHble reJIJoIoxOJIO,lJ,JoIJIbHble yCTaHoBKJoI

(AWXY) - 3TO O,lJ,JoIHJoI3 cnoco60B JoICnOJIb30BaHJoISI COJI-

Hel.fHOH 3HeprJolJol ,lJ,JISinOJIY4eHJoISI xOJIo,lJ,a. B OCHOBe JoIXpa-

60TbI JIe)l(JolT <!>JoI3Jo1l.feCKJoIHnpoQecc a,lJ,cop6QJoIJoI - cry~e-

HHe MOJIeKYJI ra3006pa3HOrO xmi,lJ,areHTa Ha,l), TBep,lJ,OH no-

BepxHocTblO cop6eHTa C nOCJIe,lJ,YIO~eH KOH,lJ,eHCaQJoIeH

napoB JoInpOHJoIKHOBeHJoIeM nepBoro Be~ecTBa B nopJolCTYIO

cTPYKTYPY BToporo npJol OXJ1aJK,lJ.eHJoIJoI.IlpoQecc 3TOT 06-

paTJoIM, JoInpJol nO,lJ,BO,lJ,eTenJIOBOH 3HeprJolJol npOJolCXO,lJ,JoIT,lJ,e-

cop6QIofSI XJIa,lJ,areHTa JoI3 a,lJ,COp6eHTa.

IlpHHIJ.HIlHaJIbHO cxeMa a,n.COp6QJoIOHHOH reJIHOXOJIO,lJ,JolJIbHOH

yCTaHoBKJoI He OTJIJoIt{aeTCSIOT reJIJoIoycTaHoBOK CyxOH a6cop-

6QJoIJoI[1]. HaJIwnle TBep,lJ,OrO cop6eHTa npe,lJ,onpe,lJ,eJISIeT ne-

PJolO,lJ,JoIt{HOCTbpa60Tbl TaKon yCTaHoBKJoI. ):{HeM B reHeparo-

pe npJol HarpeBe COJIHQeM npoJolcxo,lJ,JoIT BbI,lJ,eJIeHJoIe XJIa,n.areH-

Ta JoI3HaCblII.I.eHHoro a,n.cop6eHTa JoIHaKOnJIeHJoIe ero B pecJoI-
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Bepe nOCJIe C)f(JoI)f(eHJoISIKOH,lJ,eHCaTOpOM. H04blO npJol OXJ1a)f(-

,lJ,eHJoIJoIa,lJ,cop6epa npOIofCxO,lJ,JoITa,lJ,cop6UID1 XJIa,lJ,areHTa, co-

npOBO)f(,lJ,aeMM 3<!><!>eKTOMOXJ1aJK,lJ.eHIofSIB IofCnapJolTeJIe.

B reJIJoIOXOJIO,lJ,lofJIbHbIXyCTaHOBKaX B Kal.feCTBe XJIa,n.areH-

TOB-a,n.cop6aTOB MO)f(HO JoICnOJIb30BaTb aMMJoIaK (NH3), Me-

TIofJIaMJoIH(CH3NH2), 3TlofJIaMJoIH(~HsNH2)' ,lJ,JoIMeTlofJIaMJoIH

[(CH3hNH], MeTaHOJI (CH30H), 3TaHOJI (C2HsOH), a B

Ka4eCTBe a,lJ,COp6eHTa - aKTHBHble yrJIJoI.

A,lJ,cop6aTbI, CO,lJ,ep)f(a~JoIe 3JIeKTpOOTPJoIQaTeJIbHble 3JIe-

MeHTbl (0, N), MOryT 06pa30BbIBaTb aCCOQJoIaTbl 3a Cl.feT

B03HIofKHOBeHJoISI BO,lJ,0P0,lJ,HbIX CBSl3eH. MOJIeKyJIbl aMJoIHOB

JoICnJolpTOB MOryT npOSlBJISlTb ,lJ,JoI<!>lofJIbHbIeCBOHCTBa 3a Cl.feT

nOJISIpHOn <PYHKQJoIOHaJIbHOn rpynnbI (-NH2, -OH) JoIHe-

nOJISIpHOrO pa,lJ,JoIKaJIa (-R). MOJIeKyJIbl nOBepxHOCTHo-aK-

TJoIBHblX Be~eCTB 06pa3y1OT aCCOQJoIaTbl (MJoIQeJIJIbl) B 3a-

BJoICJoIMOCTJoIOT nOJISIpHOCTJoI OKpY)f(alO~eH <pa3bl. 06JIa,lJ,aSl
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PUC. /. rparjJuK aocOp61/UOHHOU cnoco6Hocmu HeKomopblX XJlaOa,'eHm06
Ha aKmU8HOM YZJle no QMMUaKy:
/ - no meMnepamype KuneHUR (II; CM.l/z) •. 2 - no KpUmU'leCKOU
meMnepamype (II; CM.l/z); 3 - OUnOJlbHblU MOMeHm XJlaOaZeHmo6 (lJ,. D)
(zoe lJ, = 1D, 1 Ae6aA = 3,33.10-30 Kn/M); 4 - KpUmU'leCKaR meMnepamypa
KuneHUJI XJlaOaZeHmo8 (IK1" "C); 5 - meMnepamypa KUneHUJI XJlaouzeHmo8
(I",", DC); 6 - omHOCUmeJIbHUJI OU3J1eKmpUlleCKUR npOHUI4UeMOCmb
XJlaOaZeHm08 (E) [zOe E = (Ex. /Eo ), Ex.' Eo- OU:JJleKmpU'leCKaR
npOHUl/aeMocmb coom8emcm6eHHO XJlaOaZeHma U 8aKyyMa. KJl2/(HM.l)J



.D.HnOJIhHhIMHMOMeHTaMH, a.QCOp6aThl MOryr 06Pa30Bhl-

BaTh aCCOUHaThi 3a C4eT 3JIeKTpOCTaTH4eCKoro B3aHMO-

.D.eikTBIDI .QHnOJIeH[2].
fIo CTeneHH OCHOBHOCTHpaccMoTpeHHhie a.Qcop6aThl

MO)I(HOpaCnOJIO)f(HTh B PH.Q:

C2HsNH2> (CH3}2NH > CH3NH2 > NH3 >
>CH3CH20H > CH30H.
fIo .1lhIOHCY, OCHOBaHHe HBJIHeTCH HCT04HHKOM 3JIeKT-

pOHOB(HYKJIeo<pHJIOM)[4]. IlpH nony4emfH H aKTHBHpOBa-

HHH ymH B onpe.QeJIeHHhiX yCJIOBHHX Ha ero nOBepXHOCTH

MOryT 06pa30BhIBaThcH m.QpOKCHJIhHhle (-0H) H Kap-

60KCHJIhHhie (-eOOH) rpynnhI. TaKHM 06pa30M, aKTHB-

Hhie ynm MOryT 6hITh He TOJIhKOHenOJIHpHhIMH, HO H no-

JIHPHhIMHH npOHBJIHTh CBOHCTBaKaTHOHHTOB, aHHOHHTOB

HJIHaM!l>OJIHTOB.HaJIH4He Ha nOBepXHOCTH ymH Kap6oK-

CHJIhHhlX rpynn (-eOOH) cnoc06cTByeT B03HHKHOBe-

HHIO60JIee npOlfHhlX CBH3eHC CHJIhHhlMH OCHOBaHHSlMH.

fIpH nOCTOSlHHOH BHeWHeH Tervineparype a.Qcop6UHSI

B03paCTaeT C nOBhlweHHeM TeMneparyphi KHneHHSI H KpH-

THlfeCKOH TeMneparyphl a.Qcop6aTOB.

fIo KpHTHlfeCKHM TeMneparypaM H TeMneparypaM KH-

neHIDI a,nCOp6UHOHHylO cnoc06HOCTh a,ncop6aTOB-XJIa.Q-

areHTOB MO)f(HO npe.QCTaBHTh B BH.QeCJIe.QYlOmero pSl.Qa:

C2HsOH> CH30H > C2HsNH2 > (CH3}2NH >
> CH3NH2 > NH3·

IlpH Bhl60pe naphl a.Qcop6aT - a.Qcop6eHT He06xo.QH-

MO YlfHThIBaTh OCHOBHOCTh,eCJIH a.Qcop6eHT nOJIHpHhIH,

IIpH HCnOJIh30BaHHH HenOJISlpHhiX a.Qcop6eHTOB - BJIHSlHHe

TeMneparyp KHneHHSI H KpHTHlfeCKHX TeMnepaTyp a,nCOP-

6aToB [7].
fpa!l>HK a,nCOp6UHOHHOHcnoco6HoCTH C aKTHBHhIMH yr-

JIllMH HeKOTophiX XJIa.QareHTOBnpe.QCTaBJIeHHa pHc.I. Pac-

lJeThl npoH3Be.QeHhl no nepeCl:feTy TeMnepaTyp KHneHHSI

(KpHBaSI 1) H KpHTHlJeCKHX TeMneparyp (KpHBaSI 2) OTHO-

CHTeJIhHOa,nCOp6UHOHHOHcnoco6HoCTH aMMHaKa, B3HTOH

H3 [4]. Ha rpa!l>HKe HaHeceHhi TaK)f(e 3Hal:feHHSI .QHnOJIh-

HhlX MOMeHTOB (Jl, KpHBaH 3) H OTHOCHTeJIhHOH.QH3JIeKT-

AIITHBHble ymH

4>H3HKO-XHMH'IeCKlIJI
rpaHyJlbl

xapalCTepHcTH KlI Ta6J1eTl<H rpaHyJlbl fpaHyJlbl
(KpaCHO-

(nepMb) (KaJaHb) (Am3)
.!lap)

Y.rteJlbHWI Macca, r/CM3:

HCTHHHWI d 1,22 1,50 1,73 1,54
KalKymWlCli 0 0,77 1,12 0,60 1,16

CYMMapHbl1l o6beM 0,48 0,23 1,10 0,21
rrop VCYw' cM3/r

TIOPHCTOCTb, % 36,7 25,2 65,5 24,5

pH 6,4 5,92 8,20 5,5

pHlfeCKOH npOHHuaeMOCTH (£, KpHBaSi 6) .QJISIH3YlfaeMhiX

XJIa.QareHTOB. BeJIHlfHHhi Jl, £ B ypaBHeHHH JIeHHap.Q -

):VKoHca [2] (.QJISIa.QCOp6UHH HenOJISIpHOH MOJIeKyJIhl He-

nOJIHpHhiM a.Qcop6eHToM, Kor.Qa .QeHCTBYIOTTOJIhKO .QHC-

nepCHOHHhie CHJIhi npHTSI)f(eHHH H 6pOyHoBcKHe CHJIhl OT-

TaJIKHBaHHSI) onpe.QeJISIIOT KOHCTaHThl .QHcnepCHoro npH-

TSI)f(eHHSI.

B ACTpaxaHCKOM rocy.QapCTBeHHOM TeXHHlfeCKOM yHH-

BepCHTeTe npOBe.QeHhl HCCJIe.QOBaHHSIHeKOTophlX THnOB

aKTHBHhlX ymeH Ka3aHcKoro, nepMCKoro, KpaCHO.QapCKO-

ro, a TaK)f(e 3apy6e)f(HOrO npoH3Bo.QcTBa no pa3pa60TaH-

HOH MeTO.QHKeonpe.QeJIeHHSI !l>H3HlfecKHx xapaKTepHCTHK

aKTHBHhiX ymeH [5]. <l>H3HKo-xHMHlfecKHe xapaKTepHCTH-

KH HeKoTophiX aKTHBHhiX ymeH npe.QcTaBJIeHhl B Ta6JIHue.

Pa3pa60TaH 3KcnepHMeHTaJIhHhiH CTeH.Q,n03BOJISIIOmHH

HMHTHpoBaTh pa60ry A)lJ'XY B JIa60paTopHhlx H eCTe-

CTBeHHhiX YCJIOBHSlXHa OTKphITOM nOJIHrOHe (pHC. 2). COJI-

HelfHhiH reHepaTop-a.Qcop6ep 2 npe.QcTaBJIlIeT annapaT,

BhmOJIHeHHhiH no THny «ropSilfero SlmHKa». COJIHel:fHaSI

3HepmSl, npoHHKaSilfepe3 OCTeKJIeHHYIOnOBepxHocTh, 060-

rpeBaeT a.QanTHpYlOmylO MeTaJIJIHl:fecKYIO nOBepxHocTh,

BHYTpH KOTOPOHHaxO.QHTCSIHachImeHHhlH XJIa,nareHTOM a,n-

cop6eHT (aKTHBHhIH yroJIh). A.Qcop6aT HaXO.QHTCSITaK)f(e

B mJIh3e 1TepMocTaTa, HMHTHpylOmero TenJIOBylO Harpy3-

Ky COJIHe4HOro H3JIYlfeHHSI, B rHJIh3e 5 - a.Qcop6aT (XJIa-

.QareHT). IlepeKJllOlJeHHe pe)f(HMa pa60Thi 3KcnepHMeH-

TaJIhHOH yCTaHoBKH ocymeCTBJIlIeTCSI BeHTHJISlMH 4. B

pe)f(HMe HaKOnJIeHHSI XJIa.QareHTa pa6oTalOT JIH60 rHJIh3a

TepMocTaTa 1, JIH60 COJIHelfHhIH reHepaTop-a,ncop6ep 2
(.QHeM) H mJIh3a 5 B Kal:feCTBe KOH.QeHcaTopa. IlaphI XJIa-

.QareHTa .Qecop6HpylOT H3 a.Qcop6eHTa H C)f(H)f(aIOTCH B

KOH.QeHcaTope, HaKanJIHBaSiCh TaM. B pe)f(HMe OXJIa)f(.Qe-

HHlI XJIa.QareHT a.QCOp6HpyeTCSI aKTHBHhlM ymeM, HaChl-

mall ero, 4TO cOnpOBO)f(.QaeTClI B HcnapHTeJIe 3<p!l>eKToM

OXJIa)f(.QeHHSI.,lVISI nOHH)I(eHH5I .QaBJIeHHlI B CHCTeMe npH-

MeHeH BaKyyMHhiH Hacoc 3. )J,aBJIeHHe B yCTaHoBKe H3Me-

PSlJIH .QH!l>!l>epeHUHaJIhHhIMH PTYTHhIMH MaHOMeTpaMH 6,
TeMneparypy Ha nOBepxHocTH H BHYTpH annapaToB - xpo-
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Puc.3. 3a6ucuMocmu U3MeHeHUR o6beMa
aocOp6'lUOHHOZO npocmpaHCm(]G InW~, om YCJl06UU
aocop6'lUU 'P (In p/pjl pa6o'lux nap aKmu6Hblu yZOJlb
- MemaHOJI (a) U aKmu6Hblu yZOJlb - 3maHOJI (6) OJiR
Pa3JlU'IHblX mun06 Y2JlR:
1-nePMCKUu; 2-KG3aHCKUU (EAY-A); 3-ArJl3(cPAC);
4 - KpacHooapcKuu

MeJlb-KOneJleBbIMH TepMonapaMH (MecTa HX KpenJleHHJI Ha

pHC. 2 YKa3aHbI CTpeJlKaMH).

EbIJIH nOJlYl.JeHbI H30TepMbI aJJ.cop6QHH 3TaHOJla H Me-

TaHOJla Ha aKTHBHbIX YfJIJlX H npH o6pa6oTKe JJ.aHHbIX B

JlHHeHHOH <popMe onpeJJ.eJleHbI paCl.JeTHbIe K03<P<PHI.lHeHTbI

B CTpYKTYPHbIX ypaBHeHHJlX .lO'6HHHHa - PaJJ.ywKeBHl.Ja:

a(p,n = Wopen exp{-D [T[ln(pjp)]n},
r,D,e a(p,n - OTHoweHHe MaCCbI aJJ.cop6HpoBaHHoro aJJ.-

cop6aTa (XJIaJJ.areHTa) K eJJ.HHHQe MaCCbI aJJ.cop6eH-

Ta, Kr/Kr;pen - nJIOTHOCTb )f(H,D,KOro a}].cop6aTa, Kr/M3;

%- npeJJ.eJlbHbIH 06'beM a}].COP6QHOHHOro npocTpaH-

cTBa, M3/Kr;

D - K03<P<PHQHeHT, Yl.JHTbIBaIOll.{HH 3HeprHIO aJJ.cop6-

QHH H 3aBHCJlll.{HH OT HcnoJlb3yeMoH napbI a}].cop6eHT-

a}].cop6aT;

T - TeMnepaTYpa npoQecca, K;

Ps'P - COOTBeTCTBeHHO JJ.aBJleHHe HaCbIll.{eHHJI H paB-

HOBeCHJI, na;

n - nOKa3aTeJlb, xapaKTepH3ylOll.{HH pacnpeJJ.eJleHHe

pa3MepHOCTH nop.

TeK)'mHH 06'beM a,D,COP6QHOHHOro npocTpaHcTBa (M3/Kr)

W'= a (p, 1)/p(n.
Ha pHC.3 nOKa3aHbI 3aBHCHMOCTH H3MeHeHHJI a,D,cop6-

QHoHHoro npocTpaHCTBa HCCJleJJ.yeMbIx a}].cop6eHTOB (aK-

THBHbIX ymeH) Pa3J1Hl.JHOrO npoH3BoJJ.cTBa npH a}].COP6QHH

napoB MeTaHOJla H 3TaHOJla B JlOrapH<pMHl.JeCKOH aHaMop-

<p03e. CTeneHb pa36poca ycpeJJ.HeHHbIX paCl.JeTHbIX JJ.aHHbIX

He npeBbIWaeT 23 %. ,lVuI pa60l.JeH napbI aKTHBHbIH yroJlb -

3TH.JIOBbIH cnHPT MO)f(HO peKoMeHJJ.OBaTb ypaBHeHHe:

a(p,1) = JfO p·in exp{-1,65·10-7P[ln(pjp)F}.
,lVIJI pa60l.JeH napbl aKTHBHblH yrOJ1b - MeTHJ10BbIH cnHpT:
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Puc.4. 1.(UKJIpa60mbl zeJluoycmaHo6Ku (a) 60UaZpaMMe
KJianeupoHa [In p - (-1tr)J. zoe meMnepamypbl
coom6emcm6eHHO: To - KUneHUJIXJlaOaZeHma, T••lc .• - KOH'la
aocop6'lUu. T. - KOHOeHCa'lUUXJlaOaZeHma, T'lec.- Ha'lana
oecop6'luu. T•••...•- HQ'Iana aocop6'lUu. T ,le,'." - KOH'la
oecop6'lUU; cymo'lHoe U3MeHeHue meMnepamypbl 6
annapamax ZeJlUoycmaHo6KU (6) no nOKG3aHUJIMmePMonap:
1- 6 - 6 zeHepamope-a6cop6epe; 7- 12- 6 KOHoeHcamope U
ucnapumeJle (PB - pezyJlupylOUjUU 6eHmUJIb, nooKJIIO'IalOUjuu
UJlUomKJIIO'IalOUjuu ZUJlb3Y5 6ycmaH06Ke. CM.puc. 2)

a(p, n = JfO PM(1) exp{-3,24·IQ-7]2[ln(p/p)F}.
Ynp0ll.{eHHbIH TeOpeTHl.JeCKHH QHKJI pa60Tbl reJlHOXOJlO-

JJ.HJlbHOH yCTaHoBKH MO)f(HO npeJJ.CTaBHTb B JJ.HarpaMMe

KnaneHpoHa [Inp - (-1/1)] (pHC.4, a): AE - H30CTepH-

l.JeCKHH npoQecc HarpeBa HaCbIll.{eHHOrO XJlaJJ.areHTOM aK-

THBHoro ymJl B reHepaTope (3TO TepMOJJ.HHaMHl.JeCKHH npo-

Qecc, npOTeKalOll.{HH B KOMnJleKCHOM coeJJ.HHeHHH KOMno-

HeHTOB, H3 KOTOpbIX XOTJI 6bl OJJ.HH HaXOJJ.HTCJIB TBepJJ.oH

<pa3e, 6e3 H3MeHeHHJI KOHQeHTpaQHH); EB - H306apHl.Jec:-

KHH npoQecc JJ.ecop6QHH aKTHBHoro yrm B reHepaTOpe; B,[( -

H30crepHl.JeCKHH npoQecc OXJIa)f(JJ.eHHJIaKTHBHOro yrJIJI B a6-

cop6epe; ,[(A - H306apHl.JeCKHH npoQecc a6cop6QHH B a6-

cop6epe; r-H306apHl.JeCKHH npoQecc C)f(H)f(eHHJI XJIa,D,areH-

Ta B KOHJJ.eHCaTOpe; )J( - H306apHl.JecKHH npoQecc KHneHHJI

XJIa,D,areHTa B HCnapHTeJle; OK - npoQecc peryJlHPOBaHHJI

XJIa,D,areHTa B YCTaHoBKe.

3KcnepHMeHTaJlbHbIe HCCJleJJ.OBaHHJI npoBeJJ.eHbI Ha

CTeHJJ.e, HMHTHpylOll.{eM CYTOl.JHbIH QHKJI pa60TbI pa3pa-

6aTbIBaeMOH reJlHOXOJlOJJ.HJlbHOH yCTaHoBKH. Ha pHC. 4,6

npeJJ.cTaBJleHbl JJ.aHHbIe no 3aMepaM TeMnepaTYP nOBepx-

HOCTeH annapaToB Ha Hapy)f(HOH nOBepxHocTH H BHYTpH

cooTBeTcTBylOll.{HX annapaToB CTeHJJ.a. TeMnbI HarpeBa H



OXJIa)K):(eHI151 COBMellJ,eHHOrO reHepaTOpa-a):(cop6epa rro):(-

):(ep)KHBaJII1Cb aHaJIOrl1qHO eCTeCTBeHHoMy yTpeHHeMy

():(HeBHoMy) COJIHeqHOMY HarpeBy 11 BeqepHeMy (HOqHO-

MY) OXJIa)K):(eHI1IO [6].

Pa3pa60TaHa MaTeMaTl1qeCKa51 Mo):(eJIb ):(JI5I orrpe):(eJIe-

HI15I CTeneHH TepMO):(I1HaMl1qeCKOrO cOBeprneHcTBa Ha oc-

HOBe ynpOllJ,eHHOrO TeOpeTl1qeCKoro IJ,I1KJIa pa60TbI 11rroc-

JIe):(OBaTeJIbHOrO I1HTerpl1pOBaHI151 3KCnepl1MeHTaJIbHbIX 11

paCQeTHblX 3HaQeHI1M CyTOQHOrO 113MeHeHI151 OCHOBHbIX

napaMeTpOB yCTaHOBKI1.

CTeneHb TepMo):(I1HaMI1QeCKOrO cOBeprneHcTBa 11 orrpe-

):(eJI5IeTC5I no ypaBHeHI1IO

n=(E IE)
• I mill 3aT '

me Emin = (~a qo) [(Tanc - To)/To] - MI1HI1MaJIbHa51 3Kcep-

rl151, OTBO):(I1Ma51 OT OXJIa)K):(aeMoro 06beKTa (c TeM-

nepaTypoM To) npl1 cOBeprneHllI1 OXJIa)K):(aeMoro ):(eM-

CTBI151;

E3aT = (Q"3C + Qlle) [(Tilec - TYTlleJ - 3KCeprI15l, rro):(-

BO):(I1Ma51 K reJIl1oycTaHoBKe ):(JI5I nOJIYQeHI151 XOJIo):(a;

~a - Macca a):(cop6l1poBaHHoro I1JII1 ):(ecOp6I1pOBaH-

HOro a):(cop6aTa (xJIa):(areHTa);

qo - y):(eJIbHa51 TerrJIOTa rrapo06pa30BaHI151 a):(cop-

6aTa;

Q = "L(Mc 111) - TerrJIOTa 1130CTepl1QeCKOrO rrponec-
H3C 1 I ~

ca AE (BT), rrocTyrraIOllJ,a51 Ha HarpeB MeTaJIJII1QeC-

KI1X 3JIeMeHTOB KOHCTpyKlJ,l111 reHepaTopa, 1130JI5lIJ,I1I1,

HaCbllll,eHHOrO XJIa):(areHTOM a):(cop6eHTa H T.):(., orrpe-

):(eJI5IeTC5I KaK rrpOH3Be):(eHHe COOTBeTCTBYIOllJ,HX Macc

M (Kr), TenJIOeMKOCTeM c ["TT)K/(Kr'OC)]',
'Mace i~

~T - npl1palll,eHHe TeMrrepaTypbl, DC;

Q
IlCC

= (~aqllce) - TerrJIOTa H306apHQeCKOrO rrp0lJ,eCCa

):(ecop6U;1111 EB (BT);

Tal1e,Tllee, To, T
K

- COOTBeTCTBeHHO 3HaQeHH5I a6COJIIOT-

HblX TeMnepaTyp a):(cop6IJ,HH, ):(eCOp6IJ,HH, KHrreHH5I H

KOH):(eHcaU;HH, orrpe):(eJI5IeMble 3KcrrepHMeHTaJIbHO H

BBO):(HMble n03TarrHO B ypaBHeHHe;

qllee - HaXO):(HTC5I rro <popMYJIe, BbIBe):(eHHOM Ha OCHOBe

aHaJIH3a ypaBHeHH5I )J,y6HHHHa - Pa):(yrnKeBHQa, H30-

CTepl1QeCKOrO TerrJIa a):(cop6lJ,HI1 H ypaBHeHI15I paBHo-

BeCI15I a):(cop6HpOBaHHOM <pa3bI napa - :>KH):(KOCTHKrra-

neMpoHa [3]:

q"3e = % + R T In(P/p) + (aR) {nD [In(p/p)]-'} ,

r):(e R - YHI1BepCaJIbHa51 ra30Ba51 rrOCT05lHHa5I, )J,)K/(Kr·K);

a - K03<p<pHIJ,HeHT repMJIqeCKoro pacllI!1peHI15l a.ZJ:cop6-

1J,I10HHOM<pa3bI, paBHbIH K03<P<pMIJ,HeHTypacllIHpeHH51 )KH):(-

KOM <pa3bI, 11K.
3HaQeHI15I rrOJIyqeHHblx BeJIHQHH JIe)KaT B rrpe):(eJIax 11 =

= 4,4 ... 5,2 % 113aBHC5IT OT XJIa):(areHTa H pe)KHMa pa60TbI

yCTaHoBKI1.

Ha OCHOBaHHH TeOpeTHQeCKHX rrpe):(rrOJIO)KeHHM H rroJIy-

QeHHbIX 3KcnepHMeHTaJIbHbIX ):(aHHbIX H3rOTOBJIeHa yCTa-

HOBKa (pHc.5). 11crrblTaHH5I, rrporne):(rnHe JIeTOM 2001 r. B

ACTpaxaHH, rrOKa3aJIH xopornyIO pa60Tocrroc06HoCTb yc-

TaHOBKH, QTO rro):(TBep):(HJIO npaBHJIbHOCTb H):(eM, 3aJIO)KeH-

HblX B ee KOHCTpyKIJ,HIO. B OTJII1QHe OT H3BeCTHblX remlO-

yCTaHoBoK B HeM rrpHMeHeHbl ropH30HTaJIbHOe pacrroJIo)Ke-

HHe HHCOJIHPYIOllJ,HX Tpy60K H rrJIOCKHe 3epKaJIbHble KOH-

lJ,eHTpaTOpbI. KOHCTPYKlJ,I15I reHepaTOpa-a):(cop6epa 3alll,H-

llJ,eHa naTeHTOM 2137991 P<1>, Ha a):(arrTHpyIOllJ,He nOBepx-

HOCTH «rop5lQero 51llJ,HKa» HaHeceHO nOKpbITHe,3allJ,HllJ,eH-

Hoe rraTeHTOM 2137861 P<1>. ITpHMeH5IeMbIM cop6eHT HMe-

eT 3<p<peKTHBHble KOMrrOHeHTHble ):(06aBKH, ynyqrnaIOllJ,He

3<p<peKTHBHoCTb pa60TbI yCTaHoBKI1. Y3JIbI KOH):(eHcaTopa

H HcrrapHTeJI51 HMeIOT 3JIeMeHTbI HOBI13HbI.

B HaCT05lllJ,ee BpeM51 H):(eT ycoBeprneHCTBOBaHHe H orpa-

60TKa pe:>KHMOB pa60TbI reJIHOXOJIo):(HJIbHOM yCTaHoBKH.
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