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Transfer of electric energy by a stream of a liquid is more effective, than an electric current on a conductor.

Pabota nocasieHa crocody nepeaadn 3J1eKTPUIECKONH 3HEPT U, KOTOPBII IMEET MECTO B )KHUBBIX OpraHU3MaX.

AKTyaJbHOCTb NPo6JeMbl 00yCIIOBIIEHa BO3MOXKHOCTHIO Ha TOPSJIKU TOBBICHThH IUIOTHOCTH HepenaBaeMoi
MOIIIHOCTH ¥ CHU3HUTh ITOTEPU SHEPTUH MIPU Mepeaaye.

Cocrosinue Bompoca. H3BectHo [1], 4TO mpoliecchl KU3HEAEATEILHOCTH KUBBIX OPTaHU3MOB OCHOBAaHBI Ha
JJIEKTPUYECTBE: DJHEPIusl BHEIIHMX HMCTOYHHUKOB — COJIHEYHAs, OKHCIICHHS JbIXaHWEM, IojlydaeMas C IHIIEH,
peoOpa3yeTcst B SHEPTHIO Pa3HOCTH IEKTPUUECKHUX ITOTEHIINANIOB, 00YCIIOBICHHYIO Pa3HON KOHIIEHTpaIUeH HOHOB MO
pa3Hble CTOPOHBI MEMOpaHbI KIETKH, WM Pa3HOCTHIO NMOTEHIMANIOB B MoJiekyine AT®. [lis nepenauun aeKTpoIHEPrun
HCIIOJIb3YETCSI IEpEMEIIEHHE B ITOTOKE )KUAKOCTH HOHOB WK nepemenienne moiekyn ATO.

OnexTporepeada B JKUBBIX OPTaHW3MAaxX IMPOUCXOIUT MPAKTHYECKH Oe3 MmoTeph. JTO 00YCIOBICHO TEM, YTO
NIepeMeIIeHIE HOHOB MIPOUCXOIUT Ha PACCTOSIHUAX MEHBILINX JUIMHBI CBOOOTHOTO 1pobera, 0€3 CONPOTHBICHNUS CPEIBI.
A Tpu miepeqade YHePru Ha «OOJNBIINE» pacCTOSHUA (CYIIECTBEHHO OONbBIINE TMHBI CBOOOIHOTO Mpobera) MoJIeKyJia
C 3Heprueil mepememniaeTcs B IOTOKE KHIKOCTH, TaK YTO CONPOTHBICHHE MEPEMEIICHHIO OOYCIOBICHO TPEHHEM
KHUJKOCTH O CTEHKH KaHaJla [IepeMEIIECHHS.

Kak n3BecTHO, TpaJMUIMOHHBINA CIIOCOO Mepelau AJIEKTPOIHEPIHU 3aKII0UAeTCsl B JIBHIKEHUHU DIIEKTPOHOB I10
MPpOBOAHUKY 1101 HeﬁCTBHeM QJICKTPHUYCCKOT'O IT10JId. Hepe}lBl/IFaHCb, SJICKTPOHBI B3aHMO}1€ﬁCTBleT C HOHaMH
KPHUCTAJUTMUECKON DEIIeTKH, MPU 3TOM PACcCEUBAETCS CYIIECTBEHHAs 4acTh SHEPTUH, COOOLIEHHOH 3JIEKTPHYECKUM
TIOJIEM.

Lean paGoThI — OLIEHUTH SHEPIETHUECKNE XapaKTEPUCTHKH CIIoco0a nepenady SHEPriur, KOTOPBI HMEeT MECTO
B )KHBBIX OpTaHU3MaXx.

MatepuaJibl 4 pe3yJbTaThbl HCCIETOBAHMSI.

[Tapamerpamu, MOUIEKAMMNME ONPEACICHHUIO, SBISIOTCS TepeaBaeMas MOIIHOCTh M MOTEPH MOIIHOCTH HpPH
nepenave. PaccmaTtpuBaercs moienb (puc. 1), B KOTOpoH mepenada 3JIE€KTPOIHEPTUH OCYIIECTBIAETCS Mo TpyOe, B
KOTOpOH TepeMemaeTcss XHUIKOCTh (Hampumep, BoJa), a B
KHUIKOCTH «IIABAIOT» 3JIEMEHTBI, COJACPIKAIUE ICKTPHUECCKYIO
OHCPIrur0 — HOHbBI HWJIIM COBOKYIIHOCTH IIOJIOKUTCIBHBIX M
OTPHUIATENBHBIX 3apsAI0B, KaKk B MoJieKynax AT®.

MomHOCTB mepenaud (dJEeKTpUUYeCcKas 3HEPrus,
niepeiaBaeMast I0TOKOM XHIKOCTH B €JMHUILY BpeMeHH), BA,
< > P=svaw. (1)
31ech s — MIOMmAab TPYOBI, M7
V — CKOPOCTb JKUAKOCTH, M/C.
1 — KOHILIEHTPALMs HOCUTEJIEH SHEPIHH B SKHAKOCTH, 1/M°; W — SHeprus 0IHOro Hocurens, JIK.

InorHocThs MomHOCTHU (Bekrop [loiiHTHHTA)

II=P/s=vnw. )
B >kuBBIX OpranmaMax CKOpPOCTb YKHUAKOCTU (KpoBH, TuMdbl) nmeer nuanaszon v=0,001+0,5 m/c, KOHLIEHTpAIUsI HOHOB
w AT® n~10*"m> , dHeprus noHa mwin AT w=l 0 JIX, Tak 9TO TUIOTHOCTH MOIITHOCTH /7 =10’ +10° BA/M>.

B anexrpuueckoil nepenayde IOTHOCTh MOIHOCTH
rne U — HampspkeHue, IIpH KOTOPOM TepeiaeTesl AMeKTpoHeprus, B;
j — IUIOTHOCTB TOKA B JIMHUH Hepeaadn, A/,
Hpu manpsoxernn U =10°+10° n j =10° I7,=10°+10"" BA/M?, T0 ecTb BBIIIE, YeM MPH Hepeiaue HedNeKTPHUECKO.
[ToTepu MOmHOCTH TpH Teperade OmNpeaeseHbl Ha ocHoBaHWH (Gopmynsl [lyaseitnsa [2, ¢.338], xoropas
CBSI3BIBACT PACXo] W AABJICHHE XUAKOCTH B IWIMHApHYecKkod TpyOe. IlomcTanoBkoil B 3Ty Qopmyny pacxoma Kak
MIPOMU3BEICHUS CKOPOCTH Ha CEYEHUE MOTOKA M YMHOXKEHHEM Ha IaBJICHHE TIOJTyYEHO

AP = 8nulv2 , (3)
rae AP — notepu MOUIHOCTH, BT;
[ — AIMHAMHUYECKasl BAZKOCTb KUAKOCTH, H-c/m?;

| — nnuHA TIepenayu, M.
[ITOTHOCTH HMOTEPH HAEAUHHILY 00BEMA KHUIKOCTH C SHEPTOHOCUTEISIMU

p=AP/V=8npv2/s. “)

HOCHTEIH
prGa\ HKUIKOCTD oiekTpueckoii dHepri

Pucynok 1 —Cxema nepedauu
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IJie p — IIOTHOCTh TIOTEph, BT/M’:
V = sl- 06bpeM XHUIKOCTH, IEPEHOCAIIINN SHEPTHUIO, M
Ecmu u =107 H-c/M* (Boma), v =107+ 0,5 m/c, s =100 MM* , TOTepH Iepeiadn SHEPrHH KUAKOCTBI0 p2107*+107 Br/m’.

[MoTepn B dneKTpHIECKOH Mepenaue pr = jzp . Ecmu j=2-10° A/m* n p=2-10"® Om-m, ps =10° Br/m’, To ectpb Ha

MHOT'O MTOPSIIKOB BBIIIIE.
O¢beKTHUBHOCTDH HEUEKTPUIECKOH U IIEKTPUIECKON Tepeiad CPaBHUBAETCS 10 OTHOILEHHUIO
IUTOTHOCTH MOIIHOCTH K YJNIbHBIM NOTepsAM. /11 HeanekTpuueckoi nepeaaun

Kzﬂ/pz(snw)z/SnuP. )
Hpu =107 H-e/m?, n =107 i, w =10"""" Tk
A=4-10"5%/P. (6)

JIS1 DIIEKTPUYECKOM Mepeaun P =210 Om-m
it Tp p pu p

hy=1T5/py=5-10"P/ j°s .

(7
Ha pwuc.2 mpencraBieHsl 3aBUCUMOCTH 3((PEKTHBHOCTH 3JIEKTPOIIEPENAUd OT TepeaaBaeMoil MOIIHOCTH TPH
Pa3IMYHBIX CEUEHUAX
210" i 210" 6}\‘ MepesaloInX  KaHAloB — —
'g 10° —_— e — 'g 10° 3 MHOTOKAa JKUJIKOCTH c
2 \\\ z 10° s=10 mm2 100 1)& 3Hepr0Hoc1/1TeJ1;n:m TS
E'IOG \ —~——— 100 E s 4 HEDNIEKTPUYECKOM mepenaun u
z — 10\ < 10° — 7 — MPOBOJIHMKA  JUTs  MIeperiatn
8 10* — g 3JIEKTpUYECKON. B kadectBe
'g 5 P, kBT % 10 P, kBT JKUJKOCTH ~ TPHUHATA  BOJA
1074 10 100 1000 1 10 100 1000 (Bsskocts  10°  Hechd),
nepenasaemasi MOLLHOCTb nepefaBaemMas MOLLHOCTb KOHIICHTPALUs HOCUTECH

JJIEKTPUYECTBA M JHEPTHUs
KaXJI0TO HOCHTENS TPHHATHI
Kak B JKHBOM OpraHHU3ME,
coorercteenno 10%7 m> u 107" Jx. B kauecTBe NPOBOJHMKA MPHHATA MeIb C YIEIbHBIM CONpoTHBIeHHEM 2-10°
OmM.

W3 rpadmkoB BUAHO, 9TO 3PPEKTUBHOCTD MEpEAAYN SHEPTHH HEAIEKTPUIECKAM CIIOCOOOM CYIIECTBEHHO BEIIIE,
4YeM TpaJWIMOHHBIM — TPHOJM3UTENFHO Ha ABa mopsaka. [IpmdueMm pasHuma B 3((GEKTHBHOCTSIX BO3PACTaeT ¢
YBEIMUYEHUEM TIEpPEJaBaeMOil MOIIHOCTH U IUIOLIAM CEYCHUs KaHala nepenadu. Takoi XxapakTep 3aBUCHMOCTH aBTOP
00BACHSIET cieayromyM 00pa3om. PocT MOIIHOCTH B Iiepeaye IMOTOKOM KHUIKOCTH IIPYU HEM3MEHHOW KOHIIEHTpAaLuH B
Hell SHeproHoCuTeNeH MPONUCXOAUT 32 CYET YBEITHUEHH CKOPOCTH MOTOKa — popmMyia (2), a ToTepH MPOMOPIIHOHATBEHBI
KBajpaTy 3Toi ckopoctn — ¢opmyina (3), To ecth, pactyT ObicTpee. C yBeNMUEHHEM CEYEHHs TUIOTHOCTH MOTEPh
cHmkaeTcs — (opmyna (4), a mepemaBacMas MOIIHOCTh BO3PacTacT MPOMOPIHUOHAIBHO ceueHHo — (opmyna (1),
OTCHOJa ITIOBBINICHUC 3(1)(1)6KTI/IBHOCTI/I Ipy YBCJIMYCHUHN CCUCHUSA TTOTOKA.

B anextpuyeckoil nepenaue pocT MOIIHOCTH MPOMCXOIUT 3a CUET HANpsDKCHUS, MPH HEM3MEHHOH IJIOTHOCTH
TOKa, 3TO 0OYCIIOBIIMBAET HEM3MEHHBIE MOTEPH, TaK YTO OTHOILICHHE TIepeaBaeMoil MOITHOCTH K moTepsim pacteT. C
YBEJIMYCHUEM CEUYEHUS ITPOBOJHMKA ITPU HEM3MEHHOH NepenaBaeMoil MOITHOCTH IUIOTHOCTh MOTEPh HE W3MEHsETCs, a
IUTOTHOCTb NIEpeIaBaeMOi MOIITHOCTH CHIKAETCSI.

BeiBoabl. B xuBBIX OpraHM3Max mepenada 3JIEKTPUYECKON 3HEPIMH OCYIIECTBISIETCS MOTOKOM XHIKOCTH C
SHEPrOHOCUTENSIMH B BUAE IEKTPUUCCKHUX 3apsAmoB. Takol crnocod B COTHM pa3 3HEPreTHUECKH SKOHOMUYHEH, deM
TPaAWIMIOHHO TpPUMEHsAEeMas B TEXHUKE MepeAada JUIEKTPOIHEPTUH IIOTOKOM 3JIEKTPOHOB B IPOBOJHHKE.
OKOHOMUYHOCTH 00YCIIOBIICHA MEHBIIUM CONPOTUBIICHUEM MOTOKY KHIKOCTH MO CPABHEHHUIO C TOTOKOM 3JICKTPOHOB.

B TexHMKE 3TO mNpPEeHMyIIECTBO MOXKET OBITh HCIONB30BAaHO IBYyMs crocobamu: 1) cormacoBaHHeM
HEJIEKTPUIECKOH Mepeaadr ¢ TPaAUIOHHBIM 3JIEKTPUYECKUM I'eHEPAaTOPOM M MOTpeduTeseM; 2) MOCTPOSHHEM CUCTEM
reHepupoBanus [3], notpebnenus [4] u nepeaaun 3J€KTPOIHEPTHH, YCTPOCHHBIX HA PHHIUIAX )KUBBIX OPraHU3MOB.
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