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KOHTpOJIb a3pO,II;MHaMMKM 3JIeKTpWIeCKOrO BeTpa

Jf-p meXH. HayK lB. B. HJIIOXHHj, KaHa. meXH. HayK M. H. IiYPJIEB,
E. B. )KYKOBEIJ;

MOCK06CKUU 2ocyaapcm6eHHbiU yHu6epcumem nuU(e6blX npou360acm6
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In the work the method is for the first time represented and the device of determination experimentally of the
pressure of the jet of the flow of the gas and the speed of the suction torch of electrical discharge. The results
of the conducted investigations can be used in the scientific research works and the applied versions of the pro-
cesses of drying, freezing, the thawing of food and biological products for the purpose of the intensification of
heat-mass transfer.
Keywords: suction torch, convective discharge, electrical discharge, tubes of Pito, dielectric, pressure of the flow of gas,
pressuring jet.
Kmolfesble cnosa: BcacbIBalOUJ,l-1V1epaKen, 3neKTpl-1yecKl-1V1BeTep, 3neKTpl-1yecKl-1V1pa3p51A, Tpy6Kl-1 nl-1TO, Al-13neKTpl-1K,
AaBneHl-1e nOTOKa ra3a, HarHeTaTenbHa51 CTpy51.

B pH,ll,e pa60T OTeqeCTBeHHhIX M 3apy6e)KHhIX

MCCJIe,ll,OBaTeJIeM 3KcrrepMMeHTaJIhHhIM rrYTeM yCTa-

HOBJIeHa MHTeHcMcPMKaU:IDI TeIlJIO- M Maccoo6MeH-

HhIX rrpou:eccoB rrpM MCrrOJIh30BaHMM 3JIeKTpM'IeC-

KMXrrOJIeM [1, 2, 3]. B JIa60paTopMM KacPe,ll,phI TeXHO-

JIOrMqeCKOrO o6opY,ll,OBaHIDI M rrpou:eccoB OTpaCJIM

(TOIIO) MfYIIII TaIOKe 6hIJIM rrpOBe,ll,eHhI MCCJIe-

,ll,OBaHIDI, rrO,ll,TBep)K)J,aIOIIIMe 3cPcPeKT MHTeHcMcPM-

KaUMM TeIlJIO- M Maccoo6MeHHoro rrpou:ecca Ha rrpM-

Mepe CynIKM 6Moo6beKToB C MCrrOJIh30BaHMeM CJIa-

6hIX 3JIeKTpOMMrrYJIhCHhIX B03,ll,eMCTBMM, rrpM 3TOM

CKOpOCTh B03,ll,yxa He M3MelUIJIaCh M ,n:orrOJIHMTeJIh-

Ha51 3HeprIDI K 6Moo6beKTaM He rrO,ll,BO,ll,MJIaCh [4].

3a CqeT qero rrpOMCXO,ll,MT MHTeHcMcPMKaU:M51 Terr-

JIO- M Maccoo6MeHHhlx rrpou:eCCOB - 3TO OCHOBHOM

Borrpoc, KOTOphIM 06Cy)K)J,aeTC51 CrreUMaJIMCTaMM

B 3TOM 06JIaCTM M BhI,ll,BMraIOTC51pa3JIMqHhle BapMaH-

ThI 06ocHOBaHM51 3Toro 5lBJIeHIDI. IIpeBaJIMpY!OIIlM-

MM rMrrOTe3aMM 5lBJI5lJIMCh MHTeHcMcPMKaU:IDI 3a CqeT

3JIeKTpO- ra30BOM KOHBeKI.J:MM [5], M MHTeHcMcPMKa-

U:IDI 3a CqeT 3JIeKTpOKMHeTMqeCKMX rrpou:eCCOB [6].
061I1eM3BecTHo, qTO BhI51CHMB rrpMqMHhI MHTeHCM-

cPMKaU:MM, MO)KHO peaJIhHO yrrpaBJI5lTh rrpoueccaMM,

rr03TOMY npOBO,ll,MJIMCh MCCJIe,ll,OBaHIDI no 060MM

HarrpaBJIeHIDIM. B CB513M C 3TMM 6hIJI OCYIIIeCTBJIeH

P51,ll,CneUMaJIhHhIX MCCJIe,ll,OBaHMM no onpe,ll,eJIeHMIO

KOHTpOJI51 a3pO,ll,MHaMMKM 3JIeKTpMqeCKOrO BeTpa,

O,ll,HOMM3 OCHOBHhIX COCTaBJI51IOIIIMX TenJIO- M Mac-

coo6MeHHoro npouecca C MCnOJIh30BaHMeM 3JIeKT-

pMqeCKOrO nOTeHU:MaJIa.

B JIa60paTopMM KacPe,n:phI TOIIO 6hIJIO pa3pa6o-

TaHO yCTpOMCTBO AJI5l M3MepeHIDI ,ll,aBJIeHIDI M CKOpO-

CTM 3JIeKTpl1':leCKOrO BeTpa, OTHOC511I1eeC51K M3MepM-

TeJIhHOM arrnapaTYPe AJI5l a3p0,ll,MHaMM'IeCKllX MCIThI-

TaHMM, KOTopoe MO)l(eT npMMelUIThC51 B CynIMJIhHhIX

yCTaHoBKax M B TeIlJIoo6MeHHhIX annapaTax XOJIO-

,ll,MJIhHOM TeXHMKM, MCnOJIh3Y!OlIlllX CJIa60TOqHhle

3JIeKTpM'IeCKMe MMITyJIhChI [7].
,I:(.n.5l TOro, qTo6hI pa3pa6OTaTh 3TO YCTpOMCTBO

6hIJIM npOaHaJIM3MpOBaHhI ~e M3BeCTHhle npM6ophI.

HanpMMep, AJI5l npM6JIl1)1(eHHOrO paCqeTa CKOpOCTM

nOTOKa fa30B npM KOpOHHOM pa3pH,ll,e (TaKoM nOTOK

ra30B B TeXHMqeCKOM JIMTepaTYPe Ha3hIBaIOT 3JIeKTpM-

qeCKMM BeTpOM), rrpe,n:yCMOTpeHO M3MepeHMe Harrp51-

)I(eHIDI C nOMOlIlhIO KMJIOBOJIhTMeTpa M M3MepeHMe

paCCT051HIDI Me)K)J,y 3JIeKTpO,ll,aMM, C rrOCJIe,ll,Y!OIIlMM

paCqeTOM CKOpOCTM 3JIeKTpM'IeCKOrO BeTpa C nOMO-

IIIhIO 3MnMpM'IeCKOM paCqeTHOM cPOPMYJIhI [5]. He-

,ll,OCTaTKOM 3Toro yCTpOMCTBa 5lBJI5leTC51TO, qTO M3Me-

peHIDI CKOpOCTM 3JIeKTpM'IeCKOrO BeTpa OCYIIIeCTBJI5l-

eTC51 He rrp51MhIM, a KOCBeHHhIM cnoco60M, C ueJIhIM

PH,ll,OM ,ll,0IlYlIleHMM. 3TM ,ll,0IlYlIleHIDI He n03BOJI5lIOT

onepaTMBHO M3Mep51Th BeJIM'IMHY ,ll,aBJIeHIDI nOTOKa

ra30B M CKOpOCTM 3JIeKTpM'IeCKOrO BeTpa, C03,ll,aBa-

eMoro B yCJIOBl15lX HecaMOCT051TeJIhHoro (TeMHoro,

6e3 06pa30BaHIDI IlJIa3MhI) M caMOCT051TeJIhHoro (KO-

POHHOro) pa3pH,ll,a, KOTOphIM COnpOBO)K)J,aeTC51 CBeqe-

HMeM B BM,ll,eIlJIa3MhI o6pa3yeMoM MOHM3MpOBaHHhIM

ra30M.

TaIOKe npOaHaJIM3MpOBaHO M3BeCTHoe yCTpOMC-

TBO AJI5l M3MepeHIDI CKOpOCTM B03,ll,yIUHOrO nOTOKa

TTM-2-01M. O,ll,HaKO, CneUMaJIMCThI 3aBO,ll,a - M3-

rOTOBMTeJI5l «3KCI1C,> OTMeTMJIM, qTO MCnOJIh30-

BaHMe npM60pa He npe,n:yCMOTpeHO rrpM HaJIO)l(e-

HMM 3JIeKTpM'IeCKllX nOJIeM Hanp5J)l(eHHOCThIO OT 10

,ll,O 400 KB/M. IIpOBe,ll,eHHhle MCCJIe,ll,OBaHIDI 0 B03-

MO)KHOCTM MCnOJIh30BaHIDI qarneqHOrO aHeMOMeTpa

M C-13 AJI5l M3MepeHIDI CKOpOCTM 3JIeKTpMqeCKO-

ro BeTpa nOKa3aJIM, qTO 3TOT npM60p He pearMpyeT

Ha B03MYIIIeHIDI (M3MeHeHIDI) CKOpOCTMM ,ll,aBJIeHIDI,

C03,ll,aBaeMhle 3JIeKTpM'IeCKMM BeTpOM. IIo3TOMY,

npM pa3pa6oTKe HOBoro yCTpOMCTBa, B351TO3a OCHOBy

no TeXHM'IeCKOM CYIIIHOCTM M ,ll,OCTOBepHOMY pe3yJIh-

TaTY, npM60p AJI5lM3MepeHIDI nOTOKa ra3a, BKJIIOqaIO-

lIlee Tpy6KM IIMTO [8] M MMKpOMaHOMeTp MMH-240,

KOTOphIM n03BOJI5leT OCYIIIeCTBJI5lTh np51MOe M3Me-

peHMe qpe3BhlqaMHO MaJIhIX napaMeTpOB ,ll,aBJIeHIDI

3JIeKTpM'IeCKOrO BeTpa.

CxeMa yCTpOMCTBa AJI5l M3MepeHIDI ,ll,aBJIeHIDI

M CKopocrn 3JIeKTpl1':leCKoro BeTpa nOKa3aHa Ha pMC. 1.
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PUC. 1. YcmpOUCm60 aflR U3MepeHUJl aa6JleHUJl U CKopocmu 3JleKmpU'1eCK020 6empa:

I, 2 - UlmamU6bl; 3 - 3JleKmp0U30flRmOp; 4 - crjJepU'1eCKUU3JleKmpOa; 5, 6- mpy6Ku Ilumo; 7- npo60a; 8 - 6blCOK060JlbmHbiU UCmO'1HUK

3JleKmpU'1eCK020 mOKa; 9, 10 - Pe:JUH06ble UlflaHCU; II - MUKpOMaHOMemp; 12 - U20Jlb'1amblU 3JleKmpOa; 13 - 30Ha 3JleKmpU'1eCK020 pG3pflaa

Ha lllTaTl1Be 1 CMOHTJilpOBaH Ha 3JIeKTpOJil30llilTOpe 3
c¢epWIeCKJilM 3JIeKTpO.n: 4, no.n:cOe.JJ:JiIHeHHhrn npOBO-

.n:OM7K BbICOKOBOJIhTHOMy HCTOlJHMKY8. Ha lllTaTl1Be 2,
Ha 3JIeKTpOJil30llilTOpe 33aKpeIlJIeHbI Tpy6KJi1 IIHTO 5H 6.
B Tpy6Ke IIJilTO 5, BOCnpHHHMalOIlI,eM nOJIHoe .n:aBJIeHHe

yCTaHOBJIeH JiITOJIh'IaTbrn 3JIeKTpO.n: 12, COOCHO co c¢e-

pWIeCKHM 3JIeKTpo.n:OM 4 H 'Iepe3 pe3HHOBbrn IIIJIalIT 9
no.n:coe.n:HHeH K MHKPOMaHOMeTpy lJ. K HeMy)Ke 'Ie-

pe3 IIIJIalIT 10 no.n:COe.JJ:JiIHeHa Tpy6Ka IIJilTO 6, BOCnpJil-

HHMalOIlI,aH CTaTWIeCKOe .n:aBJIeHHe. P3.JJ:HYC Kpl1BJil3-

HbI c¢epWIecKoro 3JIeKTpo.n:a 4 .n:OJI)KeH 6bITb B 10 pa3

60JIhllle p3.JJ:HYca Kpl1BH3HbI JITOJIh'IaToro 3JIeKTpo.n:a

12. IIpJil BKJIlO'IeHHJiI BbICOKOBOJIhTHOro JilCTO'lHHKa 8,
.n:OCTJITaeM B03HHKHOBemrn KOpOHHOro pa3p5I,ll,a Ha oc-

TpJile HfOJIb'IaTOrO 3J1eKTpo.n:a 12 B BH.JJ:eCTpYH IlJIa3MbI

onpe.n:eJleHHOM MHHbI B 30He 3JIeKTpWIecKoro pa3p5I,ll,a

13. B03HHKaeT 3J1eKTpWIeCKJilM BeTep, HanpaBllileMbrn

B Tpy6KY IIHTO 5 no lllJIaHrY 9 K MHKpoMaHOMeTpy 11
JiI ¢HKCJilPYlOTC5I nOKa3amrn .n:aBJIemrn no ero lllKaJIe.

MeH5I5I paccTomme L H Be.JIWIHHY no.n:aBaeMoro Hanp5I-

)Kemrn, onpe.n:ellileTC5I .n:aBJIeHHe JiI CKOpOCTb 3JIeKTpJil-

'IeCKOrO BeTpa. Ha pHC. 2, 3 nOKa3aHbI rpa¢HKJiI .n:aBJIe-

mrn JiICKOpOCTJiI 3JIeKTpWIeCKoro BeTpa B 3aBHCHMOCTH

OT Hanp5J)KeHHOCTH 3JIeKTpWIecKoro TOKa. Ha pHC. 4
npe.n:CTaBJIeHa cxeMa HarHeTaTeJIhHOM CTpYH JiI BcaCbI-

BalOIlI,ero ¢aKeJIa 3JIeKTpWIecKoro pa3p5I,ll,a.

Pe3YJIbTaTbI nOCJIe.JJ:YlOIlI,JiIX JilCCJIe.n:oBaHHM no-

Ka3aJIH, 'ITO K03¢¢HIJ,JileHT nOJle3HOrO .n:eMCTBH5I

npH ra30BOM 3JIeKTpWIeCKOM KOHBe~HJiI 5IBlliIeTC5I

OqeHb HH3KJi1M. IIoCKOJIbKY H3MepeHJile TeMnepaTYPbI

ocymecTBlliIeTC5I npH nOMOIll,H TepMonap, HeJil36e)KHbI

norpelllHOCTJiI 3a CqeT HaBe.n:eHHoM 3JIeKTpWIeCKOM

HH.JJ:YKI..I,HJiI[9] JiI 3a CqeT 3JIeKTpWIeCTBa, B03HJilKalO-

IlI,ero npH ¢a30BoM nepexo.n:e - JilCnapeHJiIJiI [10, 11].
IIo3ToMy peaJIbHbIM H nepCneKTJilBHbIM ¢aKTOpOM

ynpaBJleHH5I TeIlJlO- H Maccoo6MeHHbIMJiI npouecca-

MH 51BlliIeTC5I JilCnOJIb30BaHHe 3J1eKTpOKJilHeTH'IeCKJiIX

npoueCCOB [9].
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PUC. 2. fpar/JuK 3aeUCUMocmu aaeJleHUJI nomOKa i!Q3a

om HanpJlJICeHHOCmu3JleKmpU'IeCKOi!O nOJlJl:

a - 30Ha HecaMOCmOJlmeJlbHOi!OpQ3pJlaa;

6 - 30Ha caMOCmOJlmeJlbHOi!Opa3pJlaa

30Ha HarHeTaHIDI
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Puc. 3. fpar/JuK 3aeUCUMocmu CKopocmu 3JleKmpU'IeCKOi!O eempa

om HanpJlJICeHHOCmu3JleKmpU'IeCKOi!O nOJlJl:

a - 30Ha HeCaMOCmOJlmeJlbHOi!Opa3pJlaa;

6 - 30Ha CaMocmOJlmeJlbHOi!Opa3pJlaa

30Ha BcaCbIBaHIDI
x

PUC. 4. CxeMa HamemameJlbHOU cmpyu U ecaCblealOUJ,ei!Or/JaKeJla 3JleKmpU'IeCKOi!O pa3pJlaa:

1- 30Ha 3JleKmpU'IeCKOi!O pa3pJlaa (KopoHa npu HecaMOCmOJlmeJlbHOM

pa3pJlae UJlUmeMHblU pQ3pJla); 2 - Ui!OJlb'lambIU 3JleKmpOa;

1-1, II-II, III-III, IV-IV, V-v, VI-VI, VII-VII, VIII-VIII,
IX-IX, X-x, XI-XI - 3nlOpbl cKopocmeu
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