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Areea A.H. H np. 13 - 12162 

KpHoreHHbll! CTeHn nnsi 3KCnepHMeHT8IlbHOrb HCcnellOBBHHSI 

IlOTOKOB )KHAKoro renHSI 

TTpnaollHTCSI onHcaHue KpuoreHHoro cTeHlla nnsi HccnenoaaHHSI npoueccoa 
TennoOOMeHa H rHnponHHBMHKH npH BblHY)KlleHHOM Te'IeHHH KBK nayxq,aaHoro, 
TBK H OllHOq,B3lIOro renusi B npOTSI)KeHHblX KaHanax. 

B CTeHne npenycMOTpeHO ucnonb30B8HHe CMeHHblX' KpuoreHHblX HMHTB
Topoa, 'ITO noaaonsieT MOQenupoaaTh npouecCbl B pa3nH'IHblX KpuoreHHblX cuc

TeMax. 
TTpeQCTaBneHbl nepBbie SICCilepHMeHT8IlbHbie peaynhT8Tbl no Tennoo6MeHy 

H runponHHBMHKe nayxlj>a3HblX IlOTOKOB renusi. 

PaooTa abmonHeHa a 0TQene HOBbJX MeTonoa ycKopeHHSI OHflH. 

TTpenpHHT 06bellHHeHHoro HHCTHTyTa SlllepHblX uccneQOBBHHll. lly6Ha 1979 

ll 

HcnonL3oBause ssneuss csepxnpoB0ABMOCTB B ycxopuTenLnoe 
9 . 

TeXHBKe Il03B0nReT 3HaquTenLH0 Il0BLICBTL 0CH0BHLle ~B3BqecKBe 

napaMeTpLI ycKopuTenee B C0KpaTBTL 3KCnnyaTaUB0HHLie 3aTpaTLI. 

, Ilo3TOMY cneAyeT 0)KBAaTL, qTo B KPYilHLIX YCK0pBTensx C 3Hep

rsee ycxopeHHLIX np0T0H0B BLIWe 1000 I'3B 6YAYT npBMeHeHLI 

CBepxnp0B0ARIUBe MarHBTHLie . CBCTeMLI, npsqeM 3T0 6YAYT CBCTe

MLI 6onLWOB npoTR)KeHH0CTB. TaK, uanpBMep, B npoeKTe ·ycxopu

TenLuo-naK0ilBTenLH0ro xoMnnexca /YHK/ ceepxnpoBoAsmue Mar

HBTLI A0n)KHLI 6L1TL pacnono)KeHLI a K0nLUeB0M Kanane AnBHOH 

oxono 20 KM 11 : Has6onee uenecoo6pa3uo xpuocTaT~posauue noAo6-

HLIX CBCTeM ocymecTB~RTL nyTeM IlP0AaBnBBaHBR )Klf.nKOro renss12; 

KaK HeKBnsmero, TaK B B BBAe napO)KBAKOCTHOH CMeCB, uenocpeA· 

CTBeHH0 qep;3 o6MOTKB MarHBT0B. OAHaKo PRA B0ilp0C0B, CBR3au

HLIX C BLIHY)K;J;eHHLIM TeqeuBeM Il0T0Ka KBnsmero renBR B np0TUKen-. 

HLIX xauanax, noxa u3yqeu neA0CTaToquo. 

,l{ns sccneAoBaHBR npoueccoB Tennoo6Mena u rBAP0ABHaMBKB 

ABYX~a3HLIX B OAHO~a3HLIX Il0T0K0B renBR ea 6a3e cepBBHOB 

xpuoreuuoe ycTaH0BKB xrY-25O/4,5
131 

B OH.HH C03AaH CTeHA 

/ puc. 1/, cocTosmue B3 xpsoreuuoro BMBTaTopa MarHBTa 1 /KHM/, 

KPB0CTaTa 2, KpuoreHHLIX renBeBLIX MarBCTpanee ·/KrM/ 3, 4, 5,. 

apMaTypLI, BaKyyMHOB CBCTeMLI B K0HTp0nLH0·B3MepBTenLHLIX nps-

6opoB. 

JICBAKBH renBH B3 ycTaH0BKB xrY-25O/4,5 npoX0ABT nocneA0Ba • 

TenLno qepe3 senTBnL ,l:{3, KrM-3, KHM, KrM-4, aenTBnL ,ll;4 

u cenapupyeTcs B 

KPB0CTaTa Il0AaJOTCR 

xrY-25O/4,s. 

KpB0CTaTe 2 Ha nap B )1(8AK0CTL. IlapLI B3 

qepe3 MarBcTpanL KrM_,5 B ycTaH0BKY 

BeHTBnL ,ll;4 Il03B0nseT nyTeM B3MeHeHBR AaBneHBR Il0T0Ka 

nonyqsTL B KHMe ABYX~a3HLIH snu OAHO~a3HLIB rend. B Kpsoreu-
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Puc.1. JlpuH11unuaAbHaa cxeMa c111eH1)a. 1 • KpuozeHHblU uMu111amop 
MazHu111a; 2 - Kpuocmam zeAueebIu;3, ,4, 5 - KpuozeHHble zeAueebIe 
MazucmpaAu; 6 - coec)uHumeAbHaa My(Jma; 7 - zeAueeblU cocyc) 
ycmaH06KU XI'Y-25O/4,5; "1, "2, "3, "4 - c)pocceAbHble eeHI/IUAU; 
Wl, W 2, W 3, W 4 - 3AeKmpu'lecKue HazpeeameAu; IIK - npec)oxpaHu· 
me-11bHb1u KAanaH; .l. - U3MepeHue c)aeAeHua; / • U3MepeHue meMne
pamypbI. 

HOM HMHTaTope MarHHTa TeilJIOBOH DOTOK nepe,naeTCJI )KH,nKOMY 

renaro Henocpe,ncTBeHHO OT cTeHoK KaHanoB, ,nnJ1 qero qepe3 HHX 

nponycKaeTCJI .'lneKTpaqecKaii TOK. 1Io.no6Hblii nponecc Haa6onee 

6nH30K K ycnOBHJIM KPHOCTaTHPOBaHHJI CBepxnpOBO,nJIUUIX MarHH· 

TOB, r.ne TennoBoii noTOK nepe,naeTCJI K )KH,nKoMy renaro Henocpe.n

CTBeHHO OT o6MOTOK MarHHTa,J1BnJ1lOJ,1'HXCJI CTeHKaMH KaHanoB 11'. 

KoHCTPYKUHJI KpaoreHHOro HMHTaTopa MarHHTa / puc. 2/ a ero 

pa3MepLJ 6LJnH BLI6paHLI cornaCHO ycnOBHJIM no,no6HJI OTHOCHTenLHO 

nponeccoB B YHK. renaeBLie KaHanLI KHMa BblnonHeHLI H3 qeTblpex 

Hep)KaBeromax Tpy6oqeK 1 / puc. 2/. ,IJ;naHa renaeBLIX KaHanoB 

COCTaBnJleT 13,2 M; _5TO 3KBHBaneHTHO ,nnaHe ,nByx ,nanoneii YHK. 

KaHanLI 1 3neKTpaqecKH H3OnHpOBaHLI OT BaKYYMHOrO KO)KyXa 2 
KepaMaqecKoii 3 a cl>ToponnaCTOBLIMH 4 npocTaBKaMH. 

B CTeH,ne npe,nyCMOTpeuo acnonL3OBaHHe CMeHHLIX HMHTaTopoB, 

qTo IlO3BOnJleT MO,nenapoBaTL nponeCCbl pa3naqHLJX ,· KPHOreHHLIX 

napKynJIUHOHHLIX CHCTeM. C DOMOJ,1'Ll0 KpaoreHHLIX renaeBblX Ma· 

racTpaneii co6paHa BCJI ra3OBaJ1 cxeMa cTeH,na. KrM npe,ncTaBnJ1eT 

co6oii ,nBa KOaKcaanLHO pacnono)KeHHblX ra6Kax MeTannaqecKax 
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Puc.2. KpuozeHHblu UMumamop MazHuma. 1 - KaHaAbl KHMa /Hepxa
ee10111aa 111py6a 6xO,5 MM/; 2 - eaKyyMHblu Koxyx /Hepxaee10111aJ1 
mpy6a rl 60 MM/; 3 - KepaMu'lecKa.JI npocmaeKa; 4 - (JmoponAacmoeaa 
npocmaeKa; 5 - coec)uHumu1bHaa Myr/Jma; 6 - cynepu30Aa11ua; 7 -
c)am'IUK 111eMnepa111ypbI; 8 - CUAbr/JOHHblU K0MneHcamop. 

pyKaBa 141: BHyTpeHHHH cny)KHT ,nnJI npoxo,na renHJI, a BHeWHHH 

JIBnJleTCJI BaKyyMHOH o6onoqKoii. 

'B KaqecTBe ,naTqaKOB TeMnepaTypLI acnonL3OBanacL yronLHLie 

pe3HCTOPLI "Allen-Bradley". TeMnepaTypa renaJI peracTpHpoBa· 

nacL ,naTqaKaMH, ycTaHOBneHHLIMH Henocpe,nCTBeHHO B DOTOKax 

renHJI. ,IJ;nJI H3MepeHHJI TeMnepaTypLI CTeHOK KaHanoB KHMa 

,naTqH}CH IlOMemanHCL B Me,nHylO rHnL3Y, KOTOpaJI KpenanacL KCTeH· 

KaM KaHanoB C DOMOJ,1'Ll0 BLICOKOTennonpoBO,nHOH 3DOKCH,nHOH CMO· 

nLI "Delta-Bond -152 - K - A". , 
CxeMa BKmoqeHHJI TepMo,naTqHKOB - qeTLJpexnpoBO,nHa» C ac

nonL3OBaHHeM BblCOKOCTa6anLHOro HCToqHHKa TOKa Ha 10 MKA. 

B KaqecTBe, BTopaqHoro npa6opa npaMeHJ1nCJ1 nacl>poBoii BonLTMeTp. 

HcnonL30BaHHe nacl>poneqaTH o6ecneqaBano onepaTaBHoe CHJITHe 

TeMnepaTypHoii HHcl>opManau. ,IJ;n.11 H3MepeHHJI ru,npaBnaqecKoro co

npoTHBneHHJI DOTOKa renHJI B KaHanax KHMa HcnonL3OBanHCL 

cani.cl>oHHble . .nacl>MaHOMeTpbl ,nByX. pa3nuqHLJX THDOB. 

IIapoco,nep)KaHae renHJI u 3HaqeHHe ero pacxo,na qepe3 KHM 

onpe,nenJ1nacL H3 ypaBHeHHH 3HepreTaqecKoro 6anaHca, ,nn.11 qero ., 
'l 5 



H3MepJlnHCh 3HaqeHHJI TennoBhlX noT0K0B, C03AaBaeMhlX 3neKTpe

qeCKHMH HarpeBaTenJIMH Wl , W2 , W3 , W4 , Aaaneeee e TeMnepaTy

pa 0;{Hocl>a3HOro noTOKa nepeA BCHTHneM ,l\2. 
lfaMeneeee pacxoAa reneJI qepe3 KHM ocymecTBJJJ1noch c no

Mouihro BCH'!Hneii ,l\2 H ,l\3, a H3MeHeeee nap0C0ACP>KaHHJI ea BXOAC 

a KHM perynepoaanoch 3neKTpoearpeaaTeneM W3 • 

IIepBhle 3KcnepeMeHThl np0B0AHilHCh npe BCCOBOM napoCOAep

>KaHHH x> 0,4. B 3TOB o6nacTH X O>KHAalOTCJI HaHMCHhWHe 3eaqeeeJ1 

xo34>cl>eneei1Ta TennooTAaqe 151• IIonyqeeHhle 3KcnepeMeeTanhHhle pe-

3ynLTaThl npe Re> 105 . e x > 0,4 YAOBJieTaopeTenLHo cornacyroTCJI 

C KpeTepeanhHhlM ypaBHeHHCM KpayCCOilhAa .'AilJI pa3BHTOrO Typ-

6yneHTHOrO pe>KHMl!, 161 : 

N , -0023R. O,Bp 0,4 u -· • e r . /1/ 

Tennoa1,1e xpeTepee Nu e Re onpeAenJ1nech no 4>e3uqecKHM napa

MeTpaM, KOTOphle C00TBeTCTBOBanu HaChlJ.UeHH0MY napy, a ra30AHHa

MHqecxuii KpHTepuii Re - no napaMeTpaM, COOTBeTCTBYfOI.UHM roMO· 

reHH0MY noTOKY. 

Aeanu3 ypaaneHHJI /1/ H 3KcnepuMeHTanhHhle AaHHhle noxa31,1aa-

10T, qTo npu 3HaqeHHJIX Tenn0BhlX noTOKOB, HMelOJ.UHX MeCT0 B 

YHK
/1/ ' ~ • 

, pa3HHl{a TCMnepaTyp MC>KAY CTeHK0H H KHnJIJ.UHM reneeM 

He npeBhlWaeT 0,05 K. . 
3xcnepuMeHTanLe1a1e aenuque1a1 ruApaanuqecxux co.npoTuaneeuii 

B AHana30He cpeAHHX 3Haqeeuii napoCOAeplKaHHJI 0,57 f X ~ 0,7 
ea 30~ MeHhWe pacqeTHhlX aenuquu, nonyqeee1a1x AHJI roMoree

HhlX 'ABYX4>a3HhlX DOTOKOB. B nponecce npoaeACHHJI 3KCnepHMCHTOB 

Ha KpuoreHHOM CTeHAC HecTa6unhHOCTH TeqeHHJI DOTOKOB renHJI 

e Tennoo6Meua ee ea6nroAanoch. · 

. ABTOPhl D0Ilh3YIOTCJI cnyqaeM. B~pa3HTh 6naroAapHOCTh BCCM 

COTPY'AHHKaM OHMY, npHHJIBWHM yqacTHe B np0eKTHpoaaeuu, co3-

AaHHH, eanaAKe CTCHAa H npoBeAeHHH 3KCnepHMCHTOB. 
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