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np~r~ C03A8HHH npOTR~eHH~X /KpynH~X/ CHCT6M pa3nH4H~X $H3H-

46CKHX yCTSHOBOK OAHO a-13 B8lKHbiX MeCT 38HHM810T BOnpOCbl KpHo­

reHHOro o6ecne4eHHR. npeAaapa.tTeJlbHSR o~eHKa paana.t4HbiX cnoco-

6oa KpHOCT8THpOB8HHR TSKHX CHCT6M noKa3b1BaeT/t,2~ '-ITO npeA-

no4n1T6JlbHbiM MO>KeT 6b1Tb cnoco6, OCHOB8HHblill Ha BbiHY}KA6HHOM 

ABHlK6HHH renHR B K8H8I18X. npH 3TOM MOlKeT npHM6HRTbCR nOTOK 

KaK ABYX~83HOrO, TaK H 0AH0$83HOrO reilHR 38KpHTH46CKHX napa­

MeTpOB. 6bl6op KOHKP6TH0f0 aapHSHTa MO>KeT_ 6b1Tb ocy~eCTBileH 

B pe3yilbT8Te H3Y46HHR· 38KOHOM6PHOCTeH fHAPOAHH8MHKH H Tenno­

nepeAa4H AilR OTMe4eHHbiX cpeA, nocKOilbKY o6oeM 3KcnepHMeHTanb­

HOIII HH¢OPMSL\I-11-1, npeACT8BilRIOI.I.\e~ HCXOAHble ASHHble AilR npoeKTHpo­

B8Hir1R OTAeJlbHbiX yanoa npoTR>KeHHbiX <bM3t.14eCKt.1X o6DeKTOB "" CMCTeM 

MX KpMoreHHoro o6ecne4eHt.1A, RBHO HeAOCTaT04eH. TaK, npaKTt.14ec­

Kt.1 OTCYTCTBYIOT pa60Tbl, OOCBAU,teHHble HCcneAoBaHHRM n1APOAHHa­

MHKH, TennonepeAa4H H CTpyKTypbl OOTOKa renHR B ropt.130HTanbHbiX 

KaHanax, a t.1CnOnb30BaHHe AnA 3TOfO Cfly4aA OTHOCHTeflbHO He6onb­

woro 4Hcna AaHHbiX AflA aepTHKaflbHblx/3,4/ H APYr~.-tx15 •6/ KaHa­

noa He MO>KeT C4HTaTbCA o60CHOBaHHbiM. 3KcnepHMeHTaflbHble AaH­

Hb\e, CBR3aHHble, B 4aCTHOCTH, CO CTpYKTypot1 ABYX<ba3HOfO OOTOKa 

renHA KaK a aAHa6aTHOM, TaK t.1 a naporeHePIAPYIOuteM KaHane paa­

nH4HOt1 opHeHTa~HH, npeACTaanAIOT cyutecTaeHHbiH npaKTH4eCKt.1H 

HHTepec, OOCKOflbKY Ha HX OCHOBe B03MO>KHbl HarnAAHOe 06DACHe­

HHe·nPOHCXOAAutiAX ABneH~.-tH, 060CHOBaHHe KOHCTPYK~IAH Kpt.iOCTa­

THpyeMbiX o6DeKTOB, OOCTpOeHIAe KoppeKTHbiX <bt-131AKO-MaTeMaTt.14eC­

KHX .MopeneH npo~eccos rHAPOAIAHaMHKH H TennonepeAa4H. 

KOHCTPYK~t.1A yana, t.1COOflb30BaHHOrO B AaHHOH pa6oTe AnA HC­

cneAOBaH\.1A CTPYKTYPbl ABYX<ba3HOrO OOTOKa renHA 8 ropH30HTanb­

HOM KaHane, noKa3aHa Ha PHC. 1. B Ka4eCT8e npoapa4Horo ane­

MeHTa 6blna npMMeHeHa Tpy6Ka H3 MOnH6AeHosoro cTeKna /6/, 

COeAHHeHHaA C 06eHX CTOpOH C Tpy6KOH t-13 KOBapa /3/ MeTOAOM 

BbiCOK04aCTOTHOH C8apKH. nnA HCKfll04eHt.1A 803MO>KHbiX HaOflb180B 

BO 8CeX MeCTaX COeA\.1HeHt.1H caapKa OCyU,teCTBnAnacb C OOAAYBOM 

aproHa BHYTPb Tpy6Kt.1. TonutHHa CTeHKt-1 cTeKnAHHo~ Tpy6Kt.1 onpeAe­

nAnacb KaK pa3HOCTb Me~AY CpeAHeKBaApaTt.14HbiMH BeflH4t.1HaMt.1 SHeW­

Hero H BHyTpeHHero paAt.1YCOB, npt.14eM nocneAHt.iH HaXOAt.iflCA no 

peaynbTaTaM B3BeWHBaHHA C OOMOU\biO aHanHTH4eCKHX BeCOB COOTBeT­

CTBY~uteH Maccbl At.1CTt.1flnHpoaaHHoH BOAbl. KaMepa AnA OT6opa Aaa­

neHHA H AaT4HK TeMnepaTypbl /repMaHHe8b1H TepMOMeTp COOPOTHBne­

HHA, H3rOTOBfleHHb1H H nporpaAYHPOBaHHbiH 8 \.1HCH1TyTe nonynpo-
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PHc.J. Ysen AnH Hccne~oBaHHH CTPYKTYPN ~ByxWasHoro ITOTOKa renHH: J - CHnb~OH; 2 - Tpy6xa H3 CTanH 12X18HJ0T; 3 - Tpy6xa H3 KOBapa; 4 - ~naHeQ; 5 -~ToporrnacTOBaH BCTaBKa TpeyronbHOH ~OpMN; 6 - Tpy6-Ka H3 MOnH6~eHOBOrO CTeKna; 7 - ITOnHPOBaH~ na­nHHAp H3 opraHH~ecKoro cTeKna; 8 - pesHHOBaH rrpoKn~xa; 9 - BaKYYMHhlH xopnyc; A - ~acTOK rH~­pOAHHaMH~ecKoH CTa6HnH3a~HH, f =200 MM. 

BOAHHKOB AH YCCP/12/f pacnonaranHCb Ha paccTORHHH 200 MM OT B~XOAHOrO OTBepCTHR CTeKnRHHO~ Tpy6KH. UHpKynR4HR renHR ocy~eCTBnRnaCb nocpeACTBOM ycTaHOBKH xrY-250/4,5 /7,8/, npH 3TOM nOTOK npoXOAHn nocneAOBaTenbHO APOc-cenbH~~ BeHTHnb ycTaHOBKH, Tennoo6MeHHHK AnR AOCTHmeHHR CO­CTORHHR HeAorpeTOH AO Hac~~eHHR mHAKOCTH, AHa~parMy AnR H3-MepeHHR paCXOAB renHR,QOpMHpOBaTenb BXOAHOrO napoCOAepmaHHR, npoapa4H~H aneMeHT /6j /PHc. 1/, MarHcTpanb soaspaTa renHR H perynHpy~~HH BeHTHnb, COeAHHeHH~~ C renHeB~M COCYAOM XrY-250/ 4,5. 
norpeWHOCTH H3MepeHHR pacXOAa H napOCOAepmaHHR renHR, o6yc­nosneHHble MeTOAHKOH H HCnOnb30BaHHbiMH npH6opaMH, COCTaBJlRnH COOTBeTCTBeHHO OKOnO 3 H 7%. 
BenH4HHa YAenbHoro Tennosoro noToKa aa c4eT Hany4eHHR q, OTHeCeHHaR K SHyTpeHHeH noBePXHOCTH KaHana, onpeAenRnaCb c noMo~b~ ypasHeHHR CTe$aHa-6onb4MaHa19/ npH H3BeCTHbiX TeM-
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nepaTypax, CTeneHAX ~epHOTbl noaepXHOCTe~ 1-1 \.IIX reoMeTplo14eCKI-1X 

pa3Mepax. Pac4eTbl nOK838Il\ll, 4TO Belllo141-1HS q COCTSBI1AI18 OKOI10 

1,8 6T/M 2 • 

Perl-1cTpa~I-1R CTPYKTYP~ ABYX
~aaHoro noToKa npo!.13BOAI-1Ilacb 

c noMOtqbiO 35-MIIIIlii\IIMeTpoao~ ~OTOKaMepbl 
"Practica" "" cne-

~l-1aflbHOro \IICT04H\11Ka caeTa. nocneAHI-1~ 6bln ablnonHeH Ha 6aae 

OCBeTio1TeiiR OT MI-1KPOCKOna, B KOTOpbl\:1 6bllllo1 BMOHT1-1pOB8Hbl He3SBI-1-

Cio1M~e no 3neKTp~t~4ecKoMy n1o1TaH\IIIO naMnbl ~~K-120 "" KrM 6,3-15, 

cnyma~q1o1e COOTBeTCTBeHHO B Ka4eCTBe lo1MOYI1bCHOro 1-1 CT8~1-10Hap­

HOro* HCT04H\.IIKOB CBeTa. ~CT04HHK OHT8HHA I18Mnbl ~~K-120 noa­

BOI1RI1 peryi1HpOB8Tb AI11-1TeflbHOCTb t CBeTOBO~ B~n~WKI-1 B npeAe­

IISX 8 + 80 "1 0 -S C Ha ypOBHe 30% OT M8KCHM8I1bHO~ MOtqHOCT\11. 

Ha Qt-1C. 2 + 4 *" OOK838H8 CTPYKTypa ABYX¢83Horo nOT OKS re­

Il\IIA npH pa3J1\II~Hb1X BeJ1H41-1H8X MBCCOBQ\:1 CKOpOCTI-1 \II napOCOAep>Ka­

HHR. XapaKTepHaR oco6eHHOCTb pe>KHMa ABH>KeHHA np111 OTHOC!.1TenbHO 

M8IlbiX MSCCOBbiX CKOPOCTRX pW COCTO\IIT /pHC. 2/ B p8CCI10eHHOCTH 

napO>K\IIAKOCTHO~ CMeC\11 1 ABH>Kytqe~CR OOA Aei:1CTBHeM rpaB\IITS~HOH­

HbiX CI-1Il BH\113Y Tpy6Kio1, \II .napOBO~ ¢a3bl, KOTOP8R 3SH\IIM8eT aepx­

HIOIO 4SCTb KaHana. P1-1c. 2a-r noKa3~BaiOT, 4TO no Mepe pacTa 

napOCOAepmaHioiR CTPYKTypa napO>KHAKOCTHOi:1 CMecH CTSHOBHTCR 6onee 

11 Pb1XJ10~
11 B 06J1SCTio1, rpaHH48tqe~ C 41o1CTbiM napoM, a npHCTeHHbla:i 

cnoi:1, o6oratqeHHbl~ mi'IAKOCTbiO, YTOHbWBeTCR. 

C yaelli'l~eHHeM MSCCOBO~ CKOpOCTH npi'IMepHO Ha 50% OTHOC\IITeJlb­

HO npeAbiAYtqero CI1Y48A pacTeT Oil~SAb Ce4eHi'IR OOTOKa /pHC. 3/, 

38H\IIM8eMaA napO>KHAKOCTHOi:1 CMeCbiO. Ooa~weHHe napoCOAep>KaHHR 

AO onpeAeileHHoro npeAena He npHBOA\IIT K 3aMeTHOMy lo13MeHeH\IIIO 

3Toro ce4eH\IIR /pHc. 36"" 3a/. BMecTe c TeM AilA OTHOCHTeilbHO 

6onbW\IIX 3HS4eH\IIH Maccoaoro napocoAeP>KBHHA x xapaKTepHa pac­

CilOeHHBR CTpyKTypa OOTOK8 /pi'IC. Jr/. 

AanbHe~w"'~ poeT p w npHBOAHT K TOMY, 4TO a AOBOilbHO wHpo­

KOM Ai1180830He napOCOAep>KaH~~ pe>KHM AB\II>KeH\.IIA CTSHOBHTCA 6Jllo13-

K\IIM K 3MYilbCHOHHOMY fgf /plo1c. 4a-s/, .nepeXOAAtqeMy, OAHSKO, 

B paccnoeHHbl~ AI1R X> 0,55.,. o,6o /pHC. 4r/. 

B PRAe cny4aea paccnoeHHbl~ pem\IIM AB\II>KeH\IIA MomeT HaKnSAbl­

aaTb orpaH\114eHHA Ha B03MO>KHOCTb npiiiMeHeHHA ABYX¢83HOrO OOTOKS 

reni'IR, AB\II>KyW,erOCR B rOp\1130HT8I1bHbiX naporeHep\llpyiOtq\IIX K8H8I18X 

¢1-13\114eCKOro o6DeKTa. O~eHKa TaKoH aoaMO>KHOCTi'l, Hanp1-1Mep, AJ1R 

A1-100J1bHOrO MSrHHTa/tt/, MO>KeT OP0\113BOA\IITbCR /np\11 \113BeCTHbiX 

CTa~\IIOHapHbiH \IICT04HHK \IICOOJ1b3oBai1CR np1o1 onTI-14eCKO\i1 HacT­

poHKe C\IICTeMbl ~OTOper\IICTPB~HI-1. 

** Cnpaaa BH\113y pa3Il\114J.1Mbl KOHTYPbl ocaeT\IITenR. 
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PHc.2. CTpYKTypa ABYX$a3Horo noTOKa renHH npH =80 MKC; pW =79,8 Kr/M2c; p =1,29 •J0 5 ITa; Q = =1,8 BTfM2: a/ X=0,10; 6/ X =0,22; B/ X=0,35; r/x=0,48. 
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PHc.3.CTpyKTypa ABYx~a3HOro TIOTOKa renHH npH 

t -80 MKc; pW = 125,9 Kr/M 2c; p =l ,34•10 5 Tia; 

q =I ,8 BT/M 2 : a/ X =0,05; 6/ X=0,28; a/ X= 0,44; 

r/ x =0,60. 
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PHc.4. CTpYKTYPa AByx~asHoro noToKa renHH:a/ t =15 MKc; X-0,06; pW =137,6 Kr/M2c; P=l,30•105ITa; q =1,8BT/M2; 5/ t =15 MKc; x =0,06; pw =218,2 Kr/M:?c; P =I ,35·10 5 ITa; Q =1,8 BT/M2 B/ t =15 MKC; X=0,10; pW=218,2 Kr/MI?c; P=I,38·I05 ITa; Q=l,8 BT/M2; r/ t =15 MKc; x=0,56; pW=218,2Kr/~c; P =1,40·105 ITa; Q=l,8 BT/M2, 

r~AP0AHHaMH4eCKHX xapaKTepHCTHKBX KaHana/ HB OCHOBe peweHHR, B 4aCTHOCTH, cneAy~eH TpexMepHOi1 3BAB4H TennonpOBOAHOCTH: paCC4HTBTb TeMnepaTypHOe none 4HnHHAPH46CKOi1 CTeHKH C BHyT­peHHHMH o6D6MH~MH HCT04HHK8MH Tenna MO~HOCTb~ qv, HapymHaR nosepXHOCTb R 2 KOTOpOi1 8AHa6aTHO lo130JU1pOSaHa, no BHYTP6HHei1 Tpy6e R1 ABHmeTCR paccnoeHH~i1 nOTOK ABYX~83HOrO KpHoareHTa c paBHOBeCHOH TeMnepaTypoH T 8 • npH4eM K03$l>H4H6HT~ TennooT­AB4H CO CTOPOH~ napa H napomHAKOCTHOi1 CM6CH /pHC. 2/ pa3nH4-Hbl H pBBH~ COOT86TCTB6HHO an H a 0 }K, a OOBepXHOCTb, OMbiBaeMaR napoM /napomHAKOCTHOi1 CM6Cb~/, H3MeHReTCR nO AnHHe KaHana B 3aBHCHMOCTH OT q 9 • 
TaKHM o6pa30M,npH MaCCOBbiX CKOPOCTRX npHMepHO AO 140+150 Kr/M2 C pemHM ABHmeHHR ABYx~aaHoro nOTOKa renHR a ropH3oH­TanbHOM KaHane I q:: 1,8 BT/M2/ OKa3b1BaeTcR paccnoeHHbiM npaK­TH4eCKH 80 BCeM AHana30He nappCOAepmaHHH. npH yaenH4eHHH pW snnoTb AO 220 Kr/M 2C aHanorH4HaR CTPYKTypa noTOKa Ha6n~AaeTCR AnR napOCOAep>KaH~i1 X> 0,55+0,60, XOTR np~ 0 <X< 0,55+0,60 pemHM ABHmeHHR HOCHT 3MYnbCHOHHbiH xapaKTep. 0TMe4eHHOe pac-
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cnoeH~e MO*eT npHBOAHTb KaK K HepaaHOMepHOCTH TeMnepaTyp no 

nepHMeTpy CTeHKH, TaK H K KonneKTOpHOMY 3~eKTy/tO/ npH pac­

npeAeneHHH ABYx¢asHoro noTOKa a CHCTeMe napannenbH~X KaHanoe, 

xapaKTepHsy~~eMycR He
paBHOMepHOCTb~ pacxoAa KPHOareHTa. Pac­

cnoeHHOCTb cTpyKTYP~ AonmHa y4HT~BaTbC~ npH paspa6oTKe cooT­

aeTcTey~~HX ¢H3HKo-MaTeMaTH4eCKHx MOAeneH npo~eccoa Tennone­

peA64H H rHAPOAHHBMHKH, a TaK*e npH C03A6HHH KOHCTpyK~HH, 

npeAnonara~~Hx HcnonbsoaaHHe a Ka4eCTBe KpHoareHTa ABYX¢as­

Horo noTOKa renHR. 

B saKn~4eHHe aeTOP~ 6naroAaPRT B.n.CapaH~eaa, H.6.Py6HHa, 

A.~.Areeea, B.~.npRHH4HHKoea, C.A.KopeHeea, E.C.KysbMHHa, 

B.M.MHKnReaa H T.6.6enoey sa noMo~b e noArOTOBKe H npoBeAeHHH 

3KcnepHMeHTOB. 
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