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YIOCKOHAJIEHHSI KOHCTPYKLII KABITALIHHOIO
TEIUIOTEHEPATOPY

Anomayis. OCHOBHUMH TpoOJeMaMu B TEIJIOEHEPreTUYHIN ramysi
IPOTArOM 0aratbOX pOKIB 3aJIMIIAETHCS HU3bKA EHEProe(PEeKTUBHICTD,
HAJIAHICTh 1 HEEKOHOMIYHICTh MPUCTPOIB OTPUMAHHS TEIJIOBOI €HEPTii.
[IIupoke 3acTOCyBaHHS EJNEKTPOEHEPTrii I eJeKTpUudikaiii TEeraoBUX
IPOLIECIB HE 3aBKIM BU3HAYAETHCS TPAMOTHUM PIIIEHHSM 3aCTOCYBAHHS
€JICKTPUYHOIO HarpiBy, ULI0 HE JI03BOJII€E OTPUMATH MaKCHUMAaJIbHUMN
ekoHoMiuHMi edext [1, 2]. BupimeHHs »ObOro NUTaHHA HPOTITOM
TPUBAJOTO  Yacy  3HaxXOJWUThCs B IEHTpi  yBarm  (haxiBIIiB
TeIUIoeHepreTHYHOro mnpodimo. OaHak iX MAXOAW OO IMABUIIECHHS
eHeproe(eKTUBHOCTI 1H)KEHEPHUX CUCTEM ICTOTHO BiJIPI3HSIOTHCS.

HaykoBo-TeXHIYHUN MPOTPEC BHU3HAYAETHCS PO3BUTKOM BUCOKUX
TEXHOJIOT1, fAKI 3a0e3meuyroTh, 3 OAHOrO OOKYy, OTPUMAaHHA HOBHUX
MatepiaiiB 1 BUpOOiB, a 3 1HIIOIO — 3HMKEHHSI €Hepro- Ta pecypCcoOBUTPAT,
MIJBUILIEHHS €KOJIOTYHUX MOKa3HHUKIB BUPOOHULITBA. OOHUM 3 MpUIaiB,
po0OoTa SKOro 3aCHOBaHAa HAa HOBOMY NPHUHIMII OTPUMAaHHS TEIJIOBOI
€Heprii, € KapiTaliitHuil Tersiorenepartop. KapitauiiHuii TeroreHeparop -
creliagbHUI NPUCTPIH, Y SKOMY 3aCTOCOBYEThCS €(PEKT HarpiBaHHS PiAHHU
KaBITaIIHHUM crioco6oM. ToOTo me edekT, NMpu SKOMY YTBOPIOIOTHCS
MIKpPOCKOMIYH1 OyJIb0aIiKy napy B 00JaCTsIX JTOKAIbHOTO 3MEHILIEHHS TUCKY
y Boxi [3]. OcTranHIM YacoM BHUPOOHHIITBO TAaKUX arperariB OCBOIOIOTh
O0arato BUpPOOHHKIB 1 BOHM BC€ OUIbILIE 3'ABISIIOTHCS HA BITYUZHSIHOMY
punky. J{ns Toro, mo06 3A1MCHUTH TEXHOJIOTIYHHUM MPOpUB y ik chepi -
HEOOX1THO PI3KO 3HU3UTH BTPATH €IEKTPOCHEPTii Y BIJOMHUX KaBiTaI[liHUX
TeryiorenepaTopax. Ha BiqMiHy Bif TpaauIiMHUX TEXHOJIOTIH OTpHUMaHHS
KaBITalIMHUX OyJbOAIIOK, 3aCHOBAHMX Ha O€3MepepBHOMY CIOKMBAHHI
CJICKTPOEHEPT1i, EJIEKTPOIMIYJIbCHA TEXHOJIOTIS JO3BOJISIE IMABUIIUTH
napameTpy €JEKTPUYHUX BIUIMBIB (HAMPYKEHICTh MOJIS, IIIIBHICTh CTPYMY,
MUTTEBY MOTY>KHICTb) 1, IK HACHIJ0K, 3HAYHO 1HTEHCU(DIKYBaTH MPOIIECH,
3MEHIINTHU €HeproBuTpartu [4, 5, 6].

© B. b. I'ynescekuit, FO. O. ITocton
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Knouosi cnosa. KapiTamiitHuil TerioreHepaTop, €IEeKTPOIMITYIbCHA
TEXHOJIOT'1s1, eEKTPUUHUN PO3PS, TeIUIOCHEPTreTUYHA Taly3b.

Ilocmanoexa npobaemu. Ilpobaema po3poOkm ab0 yIOCKOHAICHHS
KaBITAI[IHHOTO TEIJIOTeHepaTopa, KU 3a0e3Meuye MaHuid TeXHOJIOTTIHHHA
MpolieC 3 MAKCUMAJIbHUM BUKOPHUCTAHHSIM MOXJIMBOCTI YCTaHOBKHU Ta 0e3
CIIO’)KMBAaHHS 30BHIIIHBOI €JIEKTPOCHEpPrii Ha poOOTy Hacoca Ta iH.,
3QJIMIIAETHCS OJIHAM 13 HAMOUIbII aKTyaldbHUX BUPOOHUYMX 3aBJAHb.
OcHOBHE  3aBAaHHS  PEKOHCTPYKII -  €HEpro30epekeHHs  Ta
eHeproepeKTUBHICTh TCTUIOBUIICHHS B P1IMHI, BIOCKOHAJICHHS a00 3aMiHa
oOnaHaHHS.

Ananiz  ocmanmnix  oocnioxcens. KaBiTalllMHUN — TEIJIOrE€HEPATOP
JIO3BOJISIE  CTBOPUTH TMPOIEC, MiJ Yac SAKOTO Yy pIAWHI CTBOPIOIOTHCS
OynpOamiku. IIpuHIMn Al KaBITaIMHOTO TEIJIOT€HEpaTopa MOJISrae B
eeKTl HarpiBaHHs 3a PaxyHOK MEPETBOPEHHS MEXaHIYHOI €Heprii Ha
TerioBy [3]. Skmo po3risaatu nel npouec, To KOro MoKHa MOPIBHSTH 13
3aKuMa”HsAM Boau. OIHaK MTPU KaBiTallll CIIOCTEPIraeThCsl JOKAIbHE MaiHHS
TUCKY, 110 MPU3BOAUTH A0 MOSIBU OyJbOamok. Y TEMJIOBOMY TI'€HEpaTopi
GbOopMyIOThCSI BUXpPOBI TMOTOKH, BHACIIOK HHUX BiJIOYBa€ThCS pPO3PUB
KaBiTaIlii OyJb0aIok, 1o MPU3BOANTE A0 HarpiBaHHs piauHu. HarpiBanus
MPU3BOJUTH JIO PI3KOTO 3HUKEHHS TUCKY piauHu. OTpumaHa eHepris
BUXOJUTh JOCHUTH JICLIEBOIO, BOHA J00pe NIAXOAWUTH MJsi ONAJIECHHS
npuminieHb. [ Takux ycTaHOBOK 3a3BH4Yail MOTpiOHO mpubnm3Ho B 1,5
pa3u MEHIIE eJIEKTPUYHOI €HEePTii, HIXK 11e HEOOX1AHO ISl pajiaTOPHUX Ta
1HIMX cucteM. [Ipu 11boMy HarpiBaHHsI piIMHU 3A1MCHIOETHCA Y 3aMKHYTIN
CUCTEMI.

YTBOpeHHs KaBITallMHUX OyJbOalIoK, 3aCHOBAHMX HA BUKOPUCTaHHI
ehexty HOTKIHA, M03BOJISIE pagUKaIBbHO BIOCKOHAJIUTU Ta CHPOCTUTHU
KaBITALIMHUN TEIMJIOTeHEepaTOp, OCKUIBKA CTa€ B3araji HEMoTpiOHUM
€JIEKTPOJBUTYH Hacoca. [IpoTikaHHS €NeKTPUYHOro pO3psAdy B pIiIUHI
(ENIEKTPOT1APABIIYHOTO yAapy) BUKIMKAE CKIATHUNW KOMIUICKC SIBHIIL:
10HI3aI[I0 Ta PO3KJIAJaHHS MOJIEKYJ y IUla3Mi KaHaly Ta Ouls HbOTO,
CBITJIOBE BUIIPOMIHIOBaHHS KaHalIy pO3psAy, yJapHI XBWJ, IHTEHCHUBHE
yJIBTPA3BYKOBE BUIIPOMIHIOBAHHS, YTBOPEHHS Ta IIyJIbCAIII0 Ta30BOTO
MiXypa, KaBiTaIiiiHI Mporiecu. Y MICIll BUHUKHEHHS PO3PSIYy MHUTTEBO
YTBOPIOETHCSI TUCK B JECATKH 1 COTHI THCSY aTMocdep. MikpocKomidHmit
KaHall, IO SKOMY MPOCKAaKy€ iCKpa, Ma€ HAJ3BUYANHO BEJIUKY IIUIbHICTh
eHeprii, MHUTTE€BAa TMOTYXHICTh JOCSTa€ KOJOCAaJbHUX BENUYHMH. Tak,
HANPUKIIAJ, BiJl yCTAHOBKH MOTYXHICTIO Bchoro B 0,5 kBT MokHa oTpumatu
MUTTEBY MOTYkHICTh B 100 Tuc. kBT 1 61nb11e. Boga, mo otouye ickpy, 3
BEJIMYE3HOIO0 IIBUAKICTIO PO3JITAETHCSI B CTOPOHHU, CTBOPIOIOYM MEPIIMA
riipaBiiyHui yaap. Y TBOPIOEThCA MOPOKHEYA - MOPOXKHUHA, sIKa BiJIpa3y
3aIOBHIOETHCS BOAOI0; BUXOJIUTD LIE OJIMH MOTY>KHUMU TApaBIIYHUN yaap —
kagiTaris [ 7, 8].
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Dopmyeannus memu cmammi. OCHOBHE 3aBJaHHS PEKOHCTPYKIIT
KaBiTAI[IHHOTO TEIJIOTEHEPATOPY — eHepro30epeKeHHS Ta
eHeproe()eKTUBHICTh MPHU CHOKUBAHHI TEMJIOBOI €HEPTii, BIOCKOHAICHHS
abo 3amiHa o0aTHAHHSI.

OcHosHa yacmuna. B nanuii yac y TEXHilll IHUPOKO BUKOPUCTOBYIOTHCS
KOHCTPYKIIiSl €JEKTPOKABITALIMHOTO HarpiBada, sKka MICTUTh JIHUIIE TpHU
OCHOBHHMX TNPOCTUX OE3KOHTAaKTHUX €JIEMEHTH — €MHICTh 3 PIIUHOIO,
CJICKTPUYHUNA PO3PSATHUK Ta KaBITATOP, AKUN CKIIAAETHCS 3 IJIACTUH a0o
JTUCKIB.

[TpuiiHATTA pillIeHHS HA KOPUCTh ONTUMAJIbHOT KOHCTPYKIIii 0a3yeThCs
Ha BJIOCKOHAJICHH] MPUCTPOIO, B IKOMY [UIIXOM BBEJICHHS B CHCTEMY HOBHUX
KOHCTPYKTHUBHHUX €JIEMEHTIB [9].

KoHCTpyKIisl MOSICHIOETECA PUCYHKOM | Ha SIKOMYy 300pa)eHO cXemy
MIPUCTPOIO.

- Temjoi30/ibOBaHA €MHICTh 3  PIAMHOIO, 2— 3aMKHYTHH
nepdopoBaHUM €JIeMEHT, 3— eNeKTPOU, 4 —BUCOKOBOJBTHHM IMITYIbCHUM
reHepaTop.

Pucynok 1. EnexrpokaBitauiitHuii Harpisau

[TpucTpiii npairoe TakuM YUHOM. TeI10130JIb0BAHY EMHICTb 3 P1IUHOIO
1 3anOBHIOIOTH BOJAOIO TaK, 00 3aMKHYTHI NIeppOpoBaHUi eIeMEeHT 2 OyB
HUK4Ye 11 pIBHS, HA €JEKTPOAU 3, PO3IUICHI HEBEIUKUM IMPOMIKKOM (HE
MO3HAYEHUM), MOAAIOTh EJIEKTPUYHHUI IMIYJbC BiJl BHUCOKOBOJIBTHOTO
IMITyJIbCHOTO reHeparopa 4 1 3[IACHIOIOTh €IeKTPUYHHUI BIUIMB HA BOIY.
[Ipu 11bOMy BUHHMKAIOTh BOJSIHI CTPYMEHI, SIKI IPOXOIATh KPi3h 3aMKHYTHH
nepdopoBaHUM €IIEMEHT 2, BCTAHOBJICHUI B €MHOCTI 1 3 pIIMHOIO HUXKYE ii
piBHS, B CEpPEIMHI SKOTO PO3MIIMIEHO EJIEKTPOaU 3, B pe3ybTaTi 4oro
YTBOPIOETHCSI TOTYKHA KaBiTallisl, MEPETBOPIOIOYM KIHETUYHY EHEPTii0
MOTOKY PIIUHU B TEIUIOBY €HEPTII0, IKa BUKOPUCTOBYETHCA JUISI OMATICHHS 1
rapsyoro BOJOMOCTaYaHHSI.

[TpuHLMI 71T BUCOKOBOJIBTHOT'O IMITYJIbCHOTO F€HEPATOpa 3aCHOBAHUMN
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Ha €JICKTPOT1ApaBIIYHOMY €(eKT1, IO MOJISATaE B reHepallii yJapHUX XBUIIb
piaunu nipu 11 mpo6oi [10]. 3apsauuit mpuctpiit 311 3apsmkae KoHIEHCATOP
C B mepebir gacy. Hampyra xonmeHcatopa MiIBHUILYETHCS O BEITUYHHH
npo6oro ickpoBoro mpomikky IIl. ¥V mpomy momenTt HakommuyBau HE
MIJKITIOYAETCA  JI0  €JICKTPOJIIB TEXHOJOTIYHOrO OJIOKY, MPU IbOMY
IIOYMHAETHCS [T0YaTKOBA CTajld po3pany y kaHani K (puc.2).

—_——————— - —————————

-
+

|
|
|
|
|
|
-

311 — 3apsanuuii npuctpiit; HE — nakonmuysau eneprii; II1 — ickpoBuii
npomixkok, K — kanain pospsiny

Pucynox 2. [IpuHiunoBa exeKkTpuiHa cXxeMa BUCOKOBOJIBTHOTO
IMITyJIbCHOTO TeHepaTopa

[Iporec mpoOOKO  3aleXkUTh BiJ: MAaKCUMAJIBHOTO 3HAYCHHS
€JIEKTPUYHOTO MOJISl B MPOMIXKKY MK €JIEKTPOJIaMH, €JIEKTPOIPOBIAHOCTI
BOJIY, BIJICTaH1 M1k €JIEKTPOJaMHU.

ITpu TtemnmoBoMy npoOOi B OJHOPIZHOMY IIOJI Yac NPOOOIO Zy,
BU3HAYAETHCSI BUPA3OM [6]:

. _Cop 14T,
np 2 >
7,-2-U" 1+ AT

(1

Joic

ne C, —TeIIOEMHICTh PIAVHH, —OC;
KZ

. . . Ke
L — HIIUIbHICTb P1IWHU, —3,
M

[ — BIJCTaHb MIX €JIEKTPOJaMHU, M;
7, — TMIATOMA €JIEKTPONIPOBIAHICTD piguau ripu 0°C,0Om/ v ;
1

A— TeMIIepaTypHUN KOEe(ILIEHT MPOBIAHOCTI, T

5
U — Harmpyra, B;
T, — TIOYaTKOBa TeMIeparypa, ’C ;
T, — TemIiepaTypa 3aKuIaHHs piauHy, °C .
3acToCcyBaHHS €JIEKTPOKaBITALIMHOIO HarpiBaya 3amnporOHOBAHO1
KOHCTPYKIIii JO3BOJISIE CIIPOCTUTH KOHCTPYKITIFO Ta 3MEHIIUTH
METaJIOEMHICTh, 32 PaXyHOK BCTAHOBJICHHS B €MHOCTI 3 piguHOIO 1
HIDKYE 11 piBHS 3aMKHYTOTO 11epdOopOBaHOIO €JIEMEHTY 2, B CEPEINH1 STKOTO
PO3MIIIEHO €NIeKTPOarM 3 PpO3/iIeHI HEBEIUKUM TPOMIKKOM, 3aMiCTh
po3cikaya, 0 CKJIAJAEThCs 3 MJIACTHH, SIKI MPUMUKAIOTh OAHA 0 OJHOI, 3
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BUCIYCHUMH B HUX BIKHAMH, pO3AUICHUMH MEpPEeropojkamMu 1
BCTAHOBJICHUMHU TaK, LI0 BIKHA IJIACTHH YacTKOBO TEPEKPUBAIOTHCS
NEPEeropoIKaMi CYMDKHHUX IUIaCTHH. B 3ampomnoHoBaHiil KOHCTPYKIi He
OTpeOy€ETHCSI BOJOMIATOTOBKA, 3aBISIKU BIJICYTHOCTI IIUIMHHUX €JIEMEHTIB,
110 Ja€ MOKJIMBICTh BUKOPUCTOBYBATH HEOUHUIIICHY BOJIY.

Bucnogok. TakuM 9MHOM, METOJI TIOB'SI3aHUH 3 PO3psAAaMH B PiAWHI €
aKTyaJIbHUM 1 MEPCIEKTUBHUM JJIi BUKOPUCTAHHS B TEIJIOCHEPTEeTUYHIN
ramy3i.  SIkicHo HOBMH  miAXiA 7O  CTBOPEHHS  KOHCTPYKIIIi
CJICKTPOKABITAI[IHHOTO HarpiBaya € BaroMHUM pE3epPBOM yIOCKOHAJICHHS
TEXHOJIOTIYHOTO TMpOLIECy Ta J03BOJISIE PaJUKaIbHO BAOCKOHAIUTU Ta
CIIPOCTUTH KaBITallIMHUI TEIJIOT€HEPATOP.
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V. Hulevskyi, Y. Postol
Dmytro Motornyi Tavria State Agrotechnological University

IMPROVEMENT OF CAVITATION HEAT GENERATOR DESIGN

Summary

The main problems in the heat industry for many years remain low energy
efficiency, reliability and inefficiency of thermal energy devices. Widespread use of
electricity for electrification of thermal processes is not always determined by a
competent solution for the use of electric heating, which does not allow to obtain the
maximum economic effect. The solution of this issue has been in the center of attention
of heat and energy specialists for a long time. However, their approaches to improving
the energy efficiency of engineering systems differ significantly.

Scientific and technological progress is determined by the development of high
technologies, which provide, on the one hand, the production of new materials and
products, and on the other - reduce energy and resource consumption, increase
environmental performance. One of the devices, the operation of which is based on the
new principle of obtaining thermal energy, is a cavitation heat generator. Cavitation heat
generator - a special device that uses the effect of heating the liquid by cavitation. That
is, it is an effect in which microscopic vapor bubbles are formed in areas of local reduction
of water pressure. Recently, the production of such units is mastered by many
manufacturers and they are increasingly appearing on the domestic market. In order to
make a technological breakthrough in this area - it is necessary to dramatically reduce
electricity losses in known cavitation heat generators. Unlike traditional technologies of
cavitation bubbles based on continuous power consumption, electropulse technology
allows to increase the parameters of electrical influences (field strength, current density,
instantaneous power) and, consequently, significantly intensify processes, reduce energy
consumption.

Key words: cavitation heat generator, electropulse technology, electric discharge,
heat industry.
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