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B pa6ote paccMorpeHs Bompoch! (OpMHpOBaHHSI CROGOAHONC BBICOKOYACTOTHOro (da-
KeapHoro paspspa. IlpexrdoxkeHsl JABe Mogenn BO3GYXKAEHHS I[OTOKA ILTa3Msl B KaHale
paspsiia, clellaHbl OMEeHOuHLie pacyeTHl aGCOMIOTHBIX ckopocteil. [lokasaHo, urto.mpu pas-
psiAHBIX ToKax ao 10 ammep mpeo6iajzaer KOHBEKTHBHBI MEXAHH3M BO3OVIKAEHHS TNOTOKOB
N7a3MBl B KaHane B. 4. GakeInHOTro paspsia, Npn GOABUINX TOKAX BaxKHY0 POJb HAYHHA-
€T Hrpath NHHY-3PdeKT.

Tabany 2, 6ubanorpaguii 6.

CBoGonHbBII BLICOKOUACTOTHHII (aKeJbHBI paspsd B rase INpeacTaB-
JAeT coboll maasMenHoe o6pa3oBanie C APKO Bbile/eHHBIMH KaHaJloM H 060-
JIOUKOl, NpH 3TOM JHaMeTp KaHaja Ha NOpsAAOK MeHblle AuaMeTpa 060JOU-
ki, TeMmepaTypa B KaHale paspgja, €CAH CTPYKTypa €ro He BO3MYILEHA
CTeHKaMH, OTIPelesIsIeTCsl MOIIHOCTbIO, BBOJUMOH B pa3psl, YaCTOTOH NUTalo-
11ero IoJs Il POAOM OKPYXKalollero raza; B 060J04YKe TeMIepaTypa CyLlecT-
BeHHO HuKe. Taxk B pa3psle Ha BO3JLyXe TeMnepaTrypa B KaHaJje MO Pe3yJb-
TaTaM H3MePEHHi MHOTHX aBTopoB [1—3] Jsexur B npegenax 4000—4500° K
B o6osouke — npuMepuo 2000°K [2].

CoraacHo CYLIECTBYIOIIEH B HACTOsANICe BPEMS 3JKTPOAMHAMHUCCKON
MOJeJaH B. Y. pakeJbHOro pa3psiia [4] NPHHATO cCUMTaTh, YTO BAOJb KaHasa
paspsia pacnpocTpaHseTcss 3JeKTPOMarHHTHAs BOJHa, 3HEPTuUs KOTOPOi
HOrJIOLAeTCsT B BHAE OMHYECKHX NOTepb. [3-3a HH3KOH NpOBOAUMOCTH 060-
JOUKH OMHUECKHMH TOTEPSMH B Hell nmpeHeOGperalwT M CUHTAIOT, YTO Harpes
060JIOUKH NPCHCXOAHT. 6aarogaps Jud@dy3HH Tenjaa ¢ IOBEPXHOCTH KaHaJa.
TaxuM 06pazoM, HCTOYHHKH Tenaa COCPelloTOueHKl B KaHatle paspsga. Ya-
CTO CTPYKTYpPY CBOGOZHCrO B. u. (axeJbHOrO paspsjla CPaBHUBAIOT CO
CTPYKTYPOI mJIaMeH CBEUM, OTHAKO B IVIaMeHH, Kak M3BeCTHO, 06.1acTb MC-
TOYHHKOB TeIJa HMeeT pasMHITYio Audopysuounywo crpykrypy. Ho cxomerso
B CTPYKTYpe MOxeT OblTh BbI3BAHO OOLIWM $sBJEHHeM (OPMHDOBaHHs ee€.
Takum GopMHUPYIOHIHM BO3AEHCTBHEM SABJSIOTCA KOHBEKTHBHBIE IOTOKH
[5], B cayuae B. 4. (pakeapHOro paspsiia BO3MOXKHO BO3HHKHOBEHHe Halpas-
JICHHOTO NIOTOKA 3a CUYET 3JEKTPOJUHAMHUCCKOrO CXKAaTHf TJIa3Mbl.

Jnst Toro, 4ToGbl CpaBHHThL BeJHUYHHBL IOTOKOB B KaHaJse pas3psia, npo-
BelleM CJedVIOLIHe OLEeHOYHble pacuerhl. PaccMOTpPHM, 1O aHAJOTHH C 3a1a-
yeil B pabore [6], 3JeMeHT miIa3Mbl KaHaKa paspsiia B COOCTBEHHOM Mar-
HHTHOM IIOJIe, CUHTasi HalipaBJjeHHe TOKA B KaHaJje NOCTOSHHBIM. Uepes aJe-
meHT dx dydz Broaws Z npotekaer 1ok dI = jdxdy. [1o 3akony Jlopenna Ha
Hero NeHCTBYeT CHJa

— ——
dF, = v, [dIH] dZ, (1)
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HanpaBJeHHas 10 X K LeHTpy cronba, riae H — HanpsKeHHOCTb NOJS BHYT-
PH 3JEMEHTA; Lo — MarHuTHasl MPOHHIAeMOCTb.

IIpu pasHocTu naBieHHit dP Ha rpaHsx 3/7eMeHTa, nepneHnnKynﬂpme
X, Ha 3JeMeHT GyleT NeHCTBOBAaTh TaKXe CHJa

dF, = dPdydz. (2)
B pe3y.IIbTaT€ Ta3 3JieMeHTa ¢ IJOTHOCTBbIO P HpHXOIII’IT B JIBHXEHHUE!:
Hjdxdydz—dpdydz (3)

HJH p

dv ,

X H =z

P dt 4 dx

.B crann £ = (), Toraa
P v Hi. @)

dx

CuoegoBaresibHO, BAOJL OCH X CO3JaeTCsl NoJe JaBJeHHH 3a cyeT Mar-
HUTHOTO CXaTHS. B ciayvyae 0CeBOi CUMMeTPHH BhIpaxKeHue (4) MoxKeT OBITb

3alHCaHo
p=tal(i-%) (5)
4n r;
Tne j= —; I, — Paguyc Kauaja.
Tre

[Tockoapky B B.4. (pakeJbHOM pa3psiie TOK CMeIleHHsS VMeHbIIaeTcs
no BeicoTe [4], To mpeamonoxuM, uto / M3MeHHJCH Ha IJHHE KaHana OT
Iy mo 0. Torza no BeicOTe KaHasna O6yAeT CYLIECTBOBAaTh PasHOCTh AaBJeHHIT

2
ap =ttt (6)
4=S

. 2
rae S = =rg.

3a cuer rpaaHeHTa AaBJeHHH BIOJb Z 3JeMeHT Ina3Mel dZ Gyner mo-
JyuaTb TNpHpallleHHe KHHETHYEeCKOH 3Hepruu

1
'5' pd’vz = — dP
Ecnu cumtarte, uto v, =0, TO
r .
5’ PUmax = meax- (7)
Ta6annal
nN; ! AP Umax [Ipumeuanue
a amu Mlcex
1 1,0 1,4-10~% 0,2 [Tockoabsky npH BHIBOAE
9 2.0 5 6.10~6 0.8 ypaBHeHu#t 1—7 He yyuTHI-
! ! 5 ’ BanaCh BA3KOCTb, TO AeHCT-
3 5,0 3,5-10— 5,0 - | Burenbuble 3sHaueHHsT OYAYT
4 10.0 1 4'10—4 20.0 CYLIECTBEHHO HHKE

llﬂﬂ OIEHOYHOTO pacqua anMeM: TOK 1 B KdHaJle H3MEHAEeTCd B npe-
penax 1+10a, re=23-10" am; o= 1,2567 - 10—62—1;‘; Tw = 4500° K,

P=1 ara. PesynbTaTel OLEHOYHOrO pacuera mpeicTaBjeHbl B taba. 1.



C apyroil CTOpOHBI, CKOPOCTb I'a30BOTO IOTOKAa B KaHaJje B.4. ¢dakena
MoxKeT OBbITb OUeHeHAa H3 YCNOBHA BO30YXKIeHHSI KOHBEKTHBHBIX MOTOKOB.
Mogeabr uxX mnosIBJeHHUs TpeJCTaBUM CJAeAYIOLIHM o0pasoM: TeMilepaTtypa
B xaHaJe paspsiia BeJHKa, TeMIlepaTypa BOMOOXJaXHAaeMOro B3JeKTpoja
BpAL Ju npeblaer S500°K gaxe B npusjieKTpOAHOM HATHE, IOITOMY B MpH-
JIEKTPOJHOH 06/1acTh 6yleT CylecTBOBaTh GOJbIIOH TPAaAHEHT TeMIeparyp,
a COOTBeTCTBEHHO U MJOTHOCTH. [TockoabKy miIoTHOCTh rasza (6e3 yyera muc-
COLHAIHH ¥ NPOLECCOB HOHH3AIMNH)

mP
P=— (8)
kT
rle m-—macca MOJeKyJ, K— NOoCTOsHHast Doabumana, P — aGconoTHoe
naBnenue, T — aBconioTHast TeMIeparypa, a BbipaBHHBaHWHE JaBJeHHUsA
B npocTpaHcTBe (BLOJIb X, Y, Z) NPOTEKAeT CO CKOPOCTHIO 3BYKa, TO BAOJb
OCH 2 Mo KaHaay OyAyT B036YyXKHaTbCHd MOIIHBle KOHBEKTHBHBIE TOKH. Olle-
HHM HX BeJHYHUHY.

ITycts B kaHasne rtemmnepartypa pgocturaer 4500°K, a mmotHocTh rasa
p2; TeMnepaTypa oxpyxawoulero raza 500°K u maotHocts p;. Toraa Benunuu-
Ha KOHBEKTHBHOH NOLBbEMHOH CHJIbI, KaK H3BECTHO, ONPEdeJHTCH KakK (p;—
p2) g, The g — yckopehue cBo6GoaHoro nageHus. Ilon neiictBreM 3TOH CHJIb

5/€MEHT rasa B KaHale paspsia GyAeT ABHTATbCA C YCKOpeHHeM ——22 g.
fo
Pr—pe
Koneunasa cKopocTp vx MOMer ObITh ompefejeHa Kak —— g-f, , Tde
P2

fr — BpeMsl INepeHOCa 3apsiKEHHBIX YaCTHI[ IO KaHajay paspsna. Bpems
MO¥KeT OHITh Onpeje/ieHO H3 YCJIOBHS NepeHoca 3apsifoB BAOJAb oceil Z u X,
Ile10 B TOM, YTO NMepeHOC SHEPTrHH M3 KaHaja paspsiia OCYLIeCTBJAETCS
B 000J104KY 3a cueT AHP(PY3HH KaK 3apsKeHHbIX YACTHL, TAK H MOJEKY/T,
KOTQpHIe 3aTeM YBJIEKAIOTCS KOHBEKUHOHHBIMH MNMOTOKAMH HJIH TPHHYIHK-
TeJbHBIM NPOAYBOM rasa. [lapameTpnl KaHasa GyAyT OZHOPOLHBIMH TOJbKO
B Ca1yyae, eC/JIH CKODOCTb HepeHoca 3apsloB BAOJb OCH Z Gyaer 0oJplie
CKOPOCTH Au(pPy3HH HX B pafiHaJbHOM HAaNpaBJeHHH, T. €.

ta << fp,’ 9)
rae
21 ré
th=—, Ip= ‘.
Uk 6D
D — xoadpduumnent auddysun, I — aauua xauwana.
TaGauua?2
Ne D tp U oun ) ITpumeyanue
II.I. [
c4t[cex ceK cMfcer cM Lad BO3Ayxa
1 0,1 0,15 2000 100 oo /8T _
2 0,2 0,075 | 1000 . 2,6 wm
3 0,3 | 0,05 700 17 =6-10t cufcer
4 0,5 0,03 400 10 L= 1075 e [5)

OueHouHble pacyeTsi MO YKA3aHHHIM COOTHOLHEHHSIM MPOBEAEM A
KdHaJa B. 4. (aKeqbHOro paspsaa ¢ mapaMmetpamu: r, = 0,3 cam, aT™MocC-

(depHOM AaB/E€HHH, OTHOLIEHHH ﬂ‘-—:lS; (E = — iOO) .
P2 T, 300
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IIpu 3ToM mosyuyaroTcs clegylouiHe MOPsiaiKH Beanuun (Tad.1. 2).

OTH 3HAYEHHS Umax M [ COracyioTcst ¢ HaGMIOL2eMBIMH B 9KCII€PUMEH-
Tax. M3 conocrasiennst pe3y/ibTaToB pacuyera CKOPOCTeNl, 3HaYeHHsT KOTOPbIX
MOMyYeHbl B MOJAEMH 3JeKTPOAHHAMHYECKOro BO3GYXKJeHHA NMOTOKAa B KaHa-
Je H B MOLENH KOHBEKTHBHOI'O BO30YXKIEHHH, C/edyeT, YTO KOHBEKTHBHbIM
MeXxaHH3M BO30YXJeHHsl npeobaafaer Haj 3JeKTPOAUHAMHUYECKHM IIPH TO-
kax npumepro go 10 ammnep. Ilpu Gosblnx TOKax, Mo-BHAHMOMY, BaXKHYIO
pPoOJib B MeXaHH3Me BO3HMKHOBEHHS MOTOKOB I1a3MHl B KaHale B, Y. (akefb-
HOro paspsiia OydeTr HrpaThb NUHY-3QGEKT.
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