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3xcnepaMenran&noe accne.aosanae xpaorennoA renaesoA 
yCTSHOBKH XfY-250/4,5 

npHBOlliiTCII peayn&TST~ 3KCn~pHM9HT8flbKOI"O HCCflellOBSHHII cepHHHOA 
xpaorennoA renKesol ycranoBKH XrY-250/4,5, npe.asaana'lennoA xax .an11 
npOH3BOQCTB8 *HllKOI"O I"9flHII B KOnH'IeCTBe 90 n/q, TSK H Qn!l KpHOCT8TH
pOB8HWII o6'bexros c xono.aonpOK3BonarenbnocTbJO 250 Br. 

npe.anoJKeRbl H ocymecrsneBbl P9*11Mbl c npensaparenbHblM 830THblM 
OXflS>KneRHeM, 'ITO D03BOflHflO DOBbiCIITb XOnononpOR3BO.I1HT9nbROCTb no 340 
11 470 Br H reMn oxnaJKneHHR no 104 H 120 n/q. npa aTOM aljx!leKTHBRocrb 
yCTSROBKH B03pocna B 1,2 .. 1 ,3 paaa. npose.aeHH8!1 M0.119pRH38UH.H yCTSHOBKH 
noasonana TSK*e ocymecTBHTb KOM6HHHposannbie pe)f{HMbl B nonnoM naana
aone perynaposana11. 

Pa6ora BblnonReHa B Ornene HOBbiX Meronos ycxopeHHR OHHH. 
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KpuoreHHaJI ycTaHOBKa xry -25014,5 - nepBaJI B CoaeT

CKOM Coro3e renueaaB pe<iJpu>KepaTopHo-o>KH>KHTem.HaB yc

TaHOBKa, B KOTOpOH llpHMeHeHbl Typ6o.D;eTaH,!J,epbl. 0Ha 

npe.D;Ha3Ha'leHa .D;JIB pa60Tbl B .D;ByX pe>KHMax: O>KH>KHTeJibHOM 

C TeMOOM O>KH>KeHHB 3,1 2/C 190 A/'1 >KH.D;KOrO reJIHB/ H 

pe<iJpH>Kepa TOPHOM c xono.D;onpoH3BO.D;HTeJibHOCTbiO 250 Bm 
npu TeMnepaType KpuocTaTHpoaaHHB 4,5 K /1,2/.B cxeMe 

xrY- 25014,5 I puc. 11 HCllOJib30BaHo nocJie.D;oBaTeJibHOe 

BKJIIO'IeHue Typ6o.D;eTaH.D;epoa T ,D;I H T ,LJ;2, npuMeHeHo .D;Boii

Hoe .D;poccenupoaaHHe a HeperynupyeMoM .D;poccene HB 
I.D;ro3a ¢ 1,81 H perynupyeMoM BeHTHJie PB. 0>KH>KHTeJibHbiH 

pe>KHM OCy~eCTBJIBeTCB C npe.D;BapHTeJibHbiM OXJia>K.D;eHHeM 

>KH.D;KHM a30TOM, pe<iJpH>KepaTOpHbiH - 6e3 a30THOrO OXJia.>K

.D;eHHB. 

fiOJiblliaB XOJIO.D;OllpOH3BO.D;HTeJibHOCTb ycTaHOBKH 

XrY-25014,5 ll03BOJIBeT HCllOJib30BaTb ee .D;JIB KpHOCTaTH

poBaHHB KPYDHbiX o6'beKTOB, TaKHX KaK ycKopBIOU{aB ceKIJ,HB 

KOJIJieKTHBHOrO YCKOPHTeJIB 06'be.D;HHeHHOrO HHCTHTyTa B.D;ep

HbiX uccne.D;oaaHHii /
7 I . B 3TOM cnyqae qacTb >KH.D;Koro HJIH 

ra3006pa3HOrO reJIHB MO>KeT OTBO.D;HTbCB Ha OXJia>K.D;eHHe 

TOKOBBO.D;OB HJIH TellJIOBbiX MOCTOB, T.e. ycTaHOBKa .D;OJI>KHa 

pa60TaTb He B O>KH>KHTeJibHOM pe>KHMe, a B HeKOTOpOM 

llpOMe>KyTO'IHOM, KOM6HHHpOBaHHOM /3/.llo3TOMY 6biJIO npo

Be.D;eHO 3KcnepHMeHTaJibHOe HCCJie.D;OBaHHe ycTaHOBKH 

XrY-25014,5 llpH pa6oTe B pa3JIH'IHbiX pe>KHMaX, B TOM 

'IHCJie H KOM6HHHpOBaHHbiX, KaK npH HOpMaJibHOM lnacnopT

HOMI pacxo.D;e C>Ka Toro reJIHB I OKono 60 z/ cl, TaK H npu 

noBLIWeHHOM I -74 z/c/. 
llepe.D; 3KCllepHMeHTaMH B C60pHHK .>KH.D;KOrO reJIHB 6biJI 

aae.D;eH 3JieKTpoHarpeaaTeJib 3H I puc. 11, KOTOPLIM HMHTH

poaanacb Tennoaas Harpy3Ka Q R npu TeMnepaType >KH.D;Koro 
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reJIHJI, ycTaHoBJICHbl pacxo.IJ.OMepHaH mai16a .IJ.JIJI H3MepeHHJI 
UOTOKa reJIHJI, U.HPKYJIHpyromero B ycTaHOBKC, CBepxrrpo
BO.IJ.JiillHH ypoBHeMep I 41 .IJ.JIJI onpe.IJ.eJieHHH ypoBH.Il )KH.IJ.Koro 
reJIHJI. TeMnepaTypa Ha BXO.IJ.C H BhiXO.IJ.C reJIHJI H3 BTOporo 
Typ6o.IJ.eTaH.IJ.epa, a TaK*e nepe.IJ. perynupyeMbiM BCHTHJICM 
H3MepBnach yroJihHhiMH pe3HCTopaMH 4JupMbl "Allen- Bradley", 
ycTaHosneHHhiMH Henocpe.IJ.CTBeHHO B noToKe ra3a. MaKcu
MaJihHaJI xono.IJ.onpou3BO.IJ.HTenhHOCTh Q R =245 Bm nony'leHa 
B pe$pH)KepaTOpHOM pe)KHMe (G L= Q) 6~3 npe)J.BapHTeJihHOrO 
a30THOrO OXJia)K)J.eHHJI. llpH CHH)KeHHH TeUJIOBOH Harpy3KH 
Q H ycTaHOBKa nepeXO)J.HJia B KOM6HHHpOBaHHhiH pe)KHM /xa
paKTCpHCTHKa 1, puc. 2/. TaK, npu xono.IJ.onpoH3BO.IJ.HTenb
HocTH Q H = 200 Bm TeMn O)KH)KeHHJI G L = 0,69 z/c. 
Heo6xo.IJ.HMO oTMeTHTh, 'ITO ysenu'leHHe GL npuso.IJ.HJIO K 
CHH:>KeHHIO llOTOKa C:>KaToro ra3a 'lepe 3 BCIO ycTaHOBKY. 
3To o6bJICHJieTCJI TeM, 'ITO npH ysenu'leHHH GL yMeHh
maeTCJI pacxo.IJ. o6paTHoro noToKa qepe3 Tennoo6MeHHHKH 
J,JII-'- VII /puc. 1/, scne.IJ.CTBHe qero noBhimaeTCJI TeM
nepal ypa nepe.IJ. Typ6o.IJ.eTaH.IJ.epoM T)l.1. TaK KaK connoBhiH 
annapaT Typ6o.IJ.eTaH.IJ.epoB HeperynupyeM, TO nosblmeHHe 
TCMllepaTyphi Bhl3hiBaeT CHH:>KCHHe llOTOKa ra3a '1Cpe3 
Typ60.IJ.CTaH)J.ephl, a CJie)J.OBaTCJihHO, H 'lepe3 ycTaHOBKy 
B u.enoM. H .IJ.CHCTBHTCJihHO, ecnu B pe!lJpu*epaTopHOM 
pe:>KnMe I Q*n = 245 Bm/ pacxo.IJ. ra3a cocTaBJIJIJI GKM= 
= 56 z/c, TO B o:>KH:>KHTeJihHOM - GKM= 45 z/c. llo3TOMY 
MaKCHMaJihHhiH TeMn O)KH:>KeHHJI cocTasun TOJihKO G j = 

=1,4z/c/40A/~/. " 
llpHMCHCHHe npe)J.BapHTCJihHOro a30THOrO OXJia:>K)J.CHHJI 

/xapaKTepHCTHKa 2, pUC. Jj B O)KH:>KHTCJihHOM pC)KHMC cy
rneCTBeHHO CHH)KaeT, no cpaBHCHHIO C xapai<TepHCTHKOH 1, 
TeMnepaTypy nepe.IJ. Typ6o.IJ.eTaH.IJ.epoM T )1.1, 'ITO no3BOJIJieT 
npu pacxo)J.e ra3a qepe3 ycTaHOBKY GKM= 56 z/c, nony'IHTh 
G*L = 2,95 z/c /85 A/~/. llpn nepexo.IJ.e OT O)KH)KHTeJihHoro 
pC)KHMa K KOM6HHHpOBaHHOMY yBeJIH'IHBaeTCJI paCXO)J. o6pa T
Horo noToKa, TeMnepaTypa nepe.IJ. Typ6o.IJ.eTaH.IJ.epoM T )1.1 
cHH:>KaeTCJI, cne.IJ.oBaTenhHO, pacxo.IJ. ra3a 'lepe3 HHX ysenu
'IHBaeTcJI. B o6nacTH Q n= 100 Bm TeMnepaTypa ra3a T )1.1 
H T )1.2 HaCTOJihKO HH3Ka,a paCXO.IJ. ero TaK BeJIHK,'ITO UpOHC
XO.IJ.HT HapymeHue pe*HMa pa6oThi Typ6o.IJ.eTaH.IJ.epos u,cne
.IJ.OBaTeJihHO,Bceil ycTaHoBKH B u.enoM I puc.2/. TaKHM o6pa-
30M, npuMeHeHue npe.IJ.BapuTeJihHoro a3oTHoro oxna)K.IJ.eHHH 
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Puc. 1. flpUHI.jUnUaAbHUJI cxeMa ycmaH06KU xrY. 250/4,5. 
I, III-:- VII - menAoo6MeHHble annapambl; II· - cmyneHb 
npeoeapumeAbHozo a3omHozo oxAaJKoeHu.R; KM - KoMnpec
cop; TAl u TA2 - myp6ooemaHoepbl; HB - HepezyAupye
Mblil opocceAb /0103a/; PB - pezyAupyeMbiU opocceAb; 
N 2e u N 2g- coomeemcmeeHHO JICUOKUu u za3oo6pa3Hblu a3om; 
3H- :JAeKmpoHazpeeameAb. 

ll03BOJIJieT llOJIY'IHTh BhiCOKHH TeMn O)KH)KeHHJI, HO He )J.aeT 
B03MO)KHOCTH ocymecTBHTh pe$pH)KepaTOpHbiH H KOM6HHHpo
BaHHble pe)KHMhi c Q R > 100 Bm. )l.nH CTa6unu3a:u;uu pe)KHMa 
Heo6xo.IJ.HMO ysenH'IHTh pacxo.IJ. ra3a qepe3 .IJ.poccenh PB 
I puc. 1/, O.IJ.HaKo Hanuque .IJ.I03hi HB .IJ.HaMeTpoM I ,8 MM He 
ll03BOJIJieT npOH3BeCTH 3TO nepepacnpe)J.eJieHue UOTOKOB. 
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Puc. 2. XapaKmepUCT/lUKU ycmaH06KU xrY-250/4,5 c 01030U 
¢1,8 MM. XapaKmepucmuKa 1 - peJKUMbl 6e3 npe06apumeAb
Hozo Q301/lH020 OXAQJKOeHUJI; xapaKmepUCT/lUKQ 2 - peJKUMbl 
C npe06apumeAbHbiM Q301/lHbiM OXAQJKOeHUeM. 

llpu .a;ooH:uoM .a;poccenupooauuu /c 1,5 MH/M 2 .a;o 
0,6 MH/M 2 o ,IJ,IOJe HB H c 0,6 MH/M 2 .a;o 0,12 MH/M 2 o 
BeHTHne PB/ .a;nx 'iHCTO pe<iJpH)I(epaTopuoro pe)I(HMa coJ.a;a
IOTCH 6naronpHHTHbie ycnoBHR Tennoo6Meua B Tennoo6Meu
HHKe Yll I puc. 1/, uo, ocne.a;cToHe KPHTH'iecKoro ucTe'-leHHR 
nOTOKa qepeJ )l;IOJy, HCKJIIO'iaeTCR BOJMO)I(HOCTb nonHOrO 
perynHpOBaHHR ycTaHOBKH B KOM6HHHpOBaHHbiX pe)I(HMaX 
c npe.a;oapuTenbHbiM aJOTHbiM oxna)l(.a;euueM. B O)I(H)I(HTenb
HOM H B 60JiblliHHCTBe KOM6HHHpOBaHHbiX pe)I(HMOB ;:J;BOHHOe 
.a;poccenupooauue ue yny'illlaeT noKaJaTeneH: ycTaHOBKH 
xry- 250/4,5. Pac'ieTbl TaK)I(e noKaJanH, 'iTO nepexo.a; Ha 
;:J;OKpHTH'ieCKHH pe)I(HM HCTe'ieHHH noTOKa B -;:J;IOJe /'iTO 
;:J;OCTHraeTCR yBeJIH'ieHHeM ee ;:J;HaMeTpa )];0 3,5 MM/ He 
;:J;OJI)I(eH CYUieCTBeHHO nOBJIHHTb Ha XOJIO;:J;OITpOHJBO)l;HTenh
HOCTb H B pe<iJpH)I(epaTopuoM pe)I(HMe. O.a;uaKo yoenuqeuue 
;:J;HaMeTpa )l;IOJbl ITOJBOJIHT C ITOMOUibiO BeHTHJIH PB ocy
UieCTBHTb npouecc onTHManLuoro nepepacnpe.a;eneuux .a;e
Tau.a;epuoro H .a;poccenbHoro noroKOB. 
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XapaKTepHCTHKa ycTaHOBKH xry- 250/4,5 c )l;IOJOH 
cp3,5 MM B pe)I(HMe 6e J npe.a;BapHTeJibHOrO aJOTHOrO OX
na)I(;:J;eHHH nonHOCTbiO COBna.a;aeT C xapaKTepHCTHKOH 
1 /puc. 2/, nonyqeuuoH: c ;:J;IOJOH ¢1,8 MM. Hoc uoooH: 
)l;IOJOH 3Ha'iHTeJibHO yny'illiHJIHCb noKaJaTenH ycTaHOBKH B 
pe)I(HMe C npe.a;BapHTeJibHbiM aJOTHbiM OXJia)l(,lJ.eHHeM /xa
paKTepHCTHKa 3, puc. 3/. 0TMeTHM OCHOBHbie npeHMYUieCTBa 
HOBbiX pe)I(HMOB. 

1. llonyqeuo onTHManbuoe co'ieTaHHe .a;eTau.a;epuoro 
H .a;poccenbuoro noToKoB B O)I(H:>KHTenbHOM pe)I(HMe. B pe
JYJibTaTe TeMn O)I(H)I(eHHH yBeJIH'iHJICH C 2,95 2/C /85 A/'l/ 
.a;o 3,6 z/c/104 A/'l/, T.e. 6onee, '-leM B 1,2 paJa. 

2. Iloxounacb BOJMO)I(HOCTb nonuoro perynupooaHHH yc
TaHOBKH B KOM6HHHpOBaHHbiX pe)I(HMaX, 'iTO nOJBOJIHJIO 
nHKBHJJ.HpooaTb uecTa6HnbHbie pe)I(HMbl ycTaHoBKH. CyUiecT
oeuuo yny'-llliHnHcb noKaJaTenu ycTaHoBKH B KOM6nuupooau
uwx pe)I(HMax. Ecnu pauee /xapaKTepHCTHKa 2 puc. 2/ 
npu QR =100 Bm TeMn O)I(H)I(eHHR cocTaBnRn GL=1,74 z/c, 
ro nocne paclllupeuux ;:J;IOJbi npu Q R = 100 Bm - G L = 
= 2,66 2/C /TeMn O)I(H)I(eHHR yBeJIH'iHJICR B 1,53 paJa/. 

3. B pe<iJpH)I(epaTopuoM pe)I(HMe c npe.a;oapuTenbHbiM 
aJiHHbiM oxna)l(.a;euueM nonyqeua oenH'iHHa Q R =340 Bm, 
'ITo B 1,36 paJa 6onLllle nacnopTHOH. TaKoe noBbiUieuue 
npOHJBO)l;HTCJibHOCTH npOHJOUIJIO KaK BCJie;:J;CTBHe Bbl6opa 
OnTHManbHOrO pacnpe.a;eneHHH nOTOKOB, TaK H BCJie;:J;CTBHe 
Toro, 'iTO B 3TOM pe)I(HMe yTe4KH raJa no oany Typ6o
.a;eTau.a;epoo T )l.1 H T )l.2 I puc. 1/ oxna)I(,IJ,aiOTCH c noMOIUbiO 

.n.eTaH.a;epoo TOJibKO c 80 K, a B pe)I(HMe 6eJ npe.n.oapHTenb
uoro aJoTuoro oxna)I()J;eHHH ueo6xo,IJ,HMO 6wno c noMOIUbiD 
Typ6o.a;eTan.a;epoo oxna.a;HTb yTe'iKH raJa c ypoBHH oKpy)l(aiO
meH: cpe.a;bi. 

TaKHM o6paJoM, no cpaoueuu10 c nacnopTHbiMH .a;aHHbiMH 
;:J;HanaJOH npHMeHeHHR ycTaHOBKH XrY- 250/4,5 ;:J;JIH KpHo
CTa THpOBaHHH KpynHbiX 06'beKTOB JHa'iHTeJibHO paCUIHpHJICH. 

Perynupooauue pe)I(HMOB no xapaKTepucTHKe 3 I puc.3/ 
npoHJBo.a;unocb oeHTHneM PB /puc. 1/ npu GKM=56 z/c= 
= idem. HanpHMep, npu yoenH'ieHHH pe<iJpH)I(epaTopuoH: Mom
HOCTH Q R BeHTHJib PB npHOTKpbiBaJICR, BCne.a;CTBHe qero 
yoenH4HBancx pacxo.a; .a;poccenbHoro noToKa H CHH)I(anocb 
.a;aoneuue raJa ua oxo.a;e B ycTaHOBKY OT Pp =1,6 MH/M 2 
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/o:>KH:>KHTenLHbiH pe:>KHM/ .D.O Pp = 1,34 MH/M 2/pe<IJpu)l(epa
TopHbiH pe:>KHM/, 'ITO npHBO)l.HnO K YMCHbliiCHHIO pacxo)l.a )l.C
T8H)l.epHOrO DOTOKa. EcnH He npOH3BO)l.HTb perynHpOB8HHe 
)l.aaneHHeM, TO pa6oTa ycTaHOBKH yxy,D,maeTcJI. TaK, npu 
Pp=1 ,44 MH/M 2MaKCHManLHaJI xono)l.onpoH3BOJl.HTenhHOCTh 
paaHa 250 Bm u npu Pp =1,41 MH/M 2 - 300 Bm /cooTBeT
CTBeHHO xapaKTepHCTHKH 3a H 36, puc. 3/. 

llpe)l.enhHOe )l.aaneHHe c:>KaToro renHJI, onpe)l.enJieMoe 
KOHCTpyKIJ,HOHHbiMH OC06eHHOCTJIMH XrY- 250/4,5, COCTaB
nJieT 1, 7 MH/M 2 . MaKCHManhHOe )l.aaneHHe npu pacxo)l.e 
c:>KaToro ra3a 56 z/c /xapaKTepucTuKa 3/ acer)l.a HH)I(e 
npe)l.enhHOro, KpoMe Toro, Tennoo6MeHHHKH HMeJOT "3anac" 
DO DOBepXHOCTH. 3TO )l.ano B03MO)I(HOCTh HCllbiT8Th ycTa
HOBKY B 4JopcHpOB8HHhiX pe)I(HMaX, T.e. npH llOBhiiiiCHHhiX 
pacxo)l.ax c:>KaToro ra3a * /xapaKTepucTHKa 4, puc. 3/. )].nH 
6e3onacHOCTH pa6oTbl )l.aaneuue C)l(aToro ra3a ua BXO.D.e 
B ycTaHOBKY He no)l.HHManoch Bhiiiie 1,7 MH/M 2 .Pacxo)l. 
ra3a H3MeHJincJI npit :noM oT 60 z/c /o)I(H)I(HTenhHhiH pe
:>KHM/ .D.O 73,5 z/c /pe<IJpu)l(eparopHhiH pe)I(HM/. 

llony'leHhi reMn O)I(H)I(eHHJI 4,2 z/c = I 20 A/'-l /o)I(H)I(H
TenhHhiH pe)I(HM/ u xono)l.onpou 3BO.D.HTenhHOCl h 4 70 Bm 
/pe!l>pH)I(epaTOpHhiH pe)I(HM/, 'ITO COOTBCTCTBCHHO B I ,35 
H 1,96 pa3a npeBbllllaer nacnopruwe 3Ha'leHHJI yctaHoBKH 
xrY- 250/4,5. 

XapaKTepucTHKH 3 u 4 I puc. 3/ noKa3hiBaJOT poeT npo
H3Bo)l.uTenhuocTu ycrauoaKu xry- 250/4,5. Ee 3j1';Krua
HocTh onpe)l.enJieTCJI no 3KCepreTH'JCCKOMY K.ll.)l.. S · 

LMI111 
TJ = ----' 

L 38T~ 
r)l.e LM

1111
- M HHManhuaJI pa6ora O)I(H:>KeHHJI ra3a u npo-

H3BO.ll.CTBa XOnO)l.a; 1'3aTp- )l.CHCTBHTCnhHhiC 38Tp8Tbl pa60Thl. 
B .D.eiicTBHTenhHhiX 3a1parax y'JHTbiBanuch 3arpaThi 

Ha C)l(aTHe raJa u ua O)I(H)I(eHue a3oTa, ucnonh3yeMoro 
B 6nOK8X O'JHCTKH H B npe)l.B8pHTCnhHOM 830THOM oxna)l(
)l.eHHH. llpH pacqere pa60Thl C)l(aTHJI H30TepMH'JCCKHH K.ll.)l.. 
KOMnpeCCOpOB npHHHManCJI paBHhiM 0,6. )l,nJI OCHOBHOrO 

* )],nH 3Toro B nHHHID C)l(aToro ra3a 6bln no)l.KnJO'IeH 
,D,ODOnHHTCnhHhiH KOMnpeccop npOH3BO)l.HTenLHOCThiO 18 2/C. 
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KoMnpeccopa ycTaHOBKH XrY-250/4,5 :na aeJIHqHHa no

JiyqeHa 3KCnepHMeHTaJibHO. 3ICCDepHMeHTaJibHO 6hlJI onpe

~eJieH TaK)Ke cyMMapHhlH pacxo~ a3oTa a 6JioiCax oqHCTKH 

H a cTyneHH npe~aapHTeJILHoro oxJia~eHHB. llpH pacxo~e 

C)KaToro ra3a 56 z/c pacxo~ )KH~ICoro a3oTa cocTaBJIBeT 

33,4 z/c /120 KZ/~/. Y~eJILHhle 3aTpaThl Ha O)KH)KeHHe 

1 KZ a30Ta npHHBThl 1,2 KB1fl ~ 161. 
Pe3yJILTaThl pacqeTa K.n.~. ycTaHOBKH a pa3JIHqHhlX 

pe)KHMaX npHBe~eHhl B 1fla6A. J, H3 ICOTOpOH BH~HO, qTo B 

HOBbiX pe)KHMaX 34xlJeiCTHBHOCTb ycTaHOBICH DOBhlWaeTCB 

B 1,2-;-1,3 pa3a. 

0CH06Hbl€ pe3yAb1fiQ1flbl U 6bl600bl 

1. CepHii:HaB ycTaHOBICa xrY-250/4,5 npe~Ha3HaqeHa 
TOJibiCO JIH60 ~JIB npOH3BO~CTBa )KH~ICOrO reJIHB, JIH60 ~JIB 

KpHOCTaTHpOBaHHB KpynHhlX o6~eiCTOB B pe~pH)KepaTOpHOM 
pe)KHMe. 

2. llepexo~ C ICpHTHqeCICOrO HCTeqeHHB DOTOKa B ~3e 

Ha ~OICpHTHqeCICHH D03BOJIHJI ocymecTBHTb CTa6HJibHhle ICOM-

6HHHpoBaHHhle pe)KHMhl C npe~BapHTeJibHhlM a30THhlM OX· 

Jia~eHHeM B DOJIHOM ~Hana30He peryJIHpOBaHHB ycTaHOBICH 

XrY- 250/4,5. ilpH 3TOM npOH3BO~HTeJibHOCTb YCTaHOBICH 

B O)KH)KJITeJibHOM pe)KHMe DOBhlCHJiaCb B 1,22 pa3a, B pe~pH

)Kepa TOpHOM - B 1,4 pa3a, a ee 34xlJeiCTHBHOCTb - B 1,22 pa3a. 

3. OcymecTBJieHhl ~opcHpoaaHHhle pe)KHMhl, npH KOTo

phlx DpOH3BO~HTeJibHOCTb YCTaHOBICH DOBbiCHJiaCb B 1,32 pa3a 

I O)KH)KHTeJILHhlH pe)KHM/ H B 1, 96 pa3a jpe~pH)Kepa TOPHhlH 

pe)KHM/ no cpaaHeHHIO c nacnopTHbiMH ~aHHbiMH, a ee 3~
~eiCTHBHOCTb - COOTBeTCTBeHHO B 1,3 H 1 ,2 pa3a. 

ABTOpbl DOJib3YIOTCB B03M0)KHOCTbiO Bblpa3HTb 6Jiaro

~apHOCTb rJiaBHOMY HH)KeHepy OHMY JI.H. BeJIBeBy 3a 6oJib

WYIO DOMOmh H DOCTOBHHhlH HHTepec IC 3TOH pa6oTe, co

TPY~HHICaM ICpHoreHHoro oT~eJia JIB3 B.A.BeJiyWKHHy, 

H.H.Aranoay 3a noJie3Hhle ~HciCyccHH H ueHHhle 3aMeqaHHB, 

a TaiC)Ke seeM coTPY~HHKaM OHMY, npHHHMaawHM yqacTHe 

B 3ICCnepHMeHTaX. 
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