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Anomauyia—Yy po0GOTi ONIMCAHO Pe3yJILTATH NPOBEICHOI0 eKCIEPHMEHTY 100 HiATBEPAKeHHS MiIBHILCHHA e(eKTHB-
HOCTi po0oTH NpuUIaAiB IPH BUKOPUCTAHHI CTPYMY BHCOKOI YacToTH. Pe3yjbTaTn cBigyaTh Npo A0uijibHiCTH NPOBeEIEHHS
NMOAATBINNX eKCIIePHMEHTIB 3 BUKOPHCTAHHSIM OHOBJICHOI YCTAHOBKM, Y NOPiBHSIHHI 3 YCTAHOBKOIO, AKa 0yJ1a BUKOPHCTaHA
B ONHCAHUX eTanax eKcnepuMeHTy Huxk4de. Taka ycTaHOBKA Ta BUKOPHCTAHHS BUCOKOYACTOTHOIO CTPYMY HiABHIIY€E ede-
KTHBHICTh BUKOPUCTAHHSA €J1eKTPOTEXHIYHHUX NPHUCTPOIB, aJ:xe npu podoTi Ha yactoTi 50-60 I'y npucyTHi BTpaTH.

Knrouogi cnosa — eucoka uacmoma; niocKka KOmMywKd; UCOKOYACMOMHUI CMPYM; e1eKmpoMazHimua iHOyKyia

I. Bctvn

binpnra yacTuHa e1eKTpOCHEPTii CBITY 3aJIeKHTh Bil
aTOMHHX Ta TiApo- craHIii. Ha *amb, BoHa € He mayxe
€KOJIOTIYHOI0 Ta BHUTIJHOIO JUISi BHKOPUCTaHHSA. Tomy
Tpeba sxomora Oinbmie migumryBaT KK]I BumoOyTKy
eHeprii. OgHMM i3 [UIAXIB BHUpINICHHA Mi€l 3amadi
€ 3aCTOCYBaHHS BHCOKOYaCTOTHOTO cTpyMy [1]. 3aBnsaku
TaKOMY THITy CTPYMY B TIO€JHAHHI 3 IIOCKUMH KOTYIII-
KaMU pi3HMX THMIB (HAMOTYBAHHS JIUIIE OJTHOTO MPOBi-
HUKa, OidimsapHa, TpudindpHa Ta IHII) 3 SIBISETHCS
Kpalle OCBITJICHHS: TiIBUIYEThCS TOTIK CBITIa, TIOIOB-
KYETBCS CTPOK POOOTH; CTa€ MOXKIIMBOIO Iepeada eHep-
rii Ha BENUKY BiJICTaHb. BUCOKOUACTOTHUI CTPYM HAJAE
KOTYIIIII 3MOT'Y KOMIICHCYBAaTH BTPATH B KOHICHCATOPAX,
TOMy moTpeba B HuX (akTuuHO Biamamae. ToOTO nBi
HaKJTaJeHI OJHA Ha OJHY KOTYIIKH IIPEICTaBISIOTH
c000F0 3aMiHy TPOMI3IKUX TpaHCHOPMATOPIB, CTBOPIO-
F0YH TTOBITPSTHUHA KOHICHCATOP.

Jns mopanemoro migsumeHas KKJI notpioHo anarn-
TYBaTH YCIO MOOYTOBY TEXHIKY IJIsT pOOOTH HA BUCOKIii
gacroti. lle n03BONMTH 3MEHIIUTH BTpaTH eHeprii. Ha
CHOTOJHIIIHIN IEHb Yepe3 Te, 10 He BC1 eIEKTPOTEXHITHI
MIPUCTPOT MPAIFOIOTh HA BUCOKIH 9acTOTI, icHy€e HEoOXi-
HICTh Ta BiJMOBIIHI TEXHIYHI PIlICHHS JUIS TIEPEBEACHHS
Harpyru 12 B y 220 B 3a gonomororo neperBoproBadiB
PI3HUX THIIIB.

VY 3a3HaueHOMY HANPSMKY MPOJOBXKYIOTHCS JIOCIi-
JOKEHHS 1 CTBOPIOIOTBCSA HOBI IPUCTPOi, 30KpeMa, 1HIyK-
[iiTHI TTATH, OE3TPOBITHI 3apsIHI MPUCTPOI TSI MOOLITE-
HUX 3aCTOCYBaHb, TOIIO. Lle 103BOIIsIE BUKOPHCTOBYBATH
nepesaru miasumennas KK/,

I1. TIEPLLIWI ETAIT EKCLIEPUMEHTY

B xomi ekcnepuMeHTy, NMPOBEICHOTO Yy MOOYTOBHX
YMOBax, B pOJIi pKepena KUBJICHHsS OyJI0 BUKOPHUCTAHO
IHAYKIIAHY IUINTY, SIKa € aHAJIOTOM I'eHepaTopa B MOE-
HaHHI 3 TUIOCKOIO KOTYIIKOI, SIKY 3amareHTyBaB Hikomna
Tecna monax cro pokis Tomy [2, 3]. Ha niuty Oyna Bera-
HOBJICHA IIOCKA KOTYIIIKA, a 10 Hel MiJKIII0YeHe aKTHBHE
HaBaHTAXKEHHS 3 PUJIA/IB, sIKI HE MAIOTh Y CBOIH Oy/10Bi
MiKpocxeM, TOOTO 6e3 elIeKTpOHHHUX OJOKiB KepyBaHHS.
[oTyXHICTh CIOXKMBaHHS IUTATH CTaHOBHUTH 2 KBT. [lo
BHUXOAY TaKOi CHCTEMH >XHBJICHHS OyJO MiIKITIOUCHO
JIeKiTbKa IPUIIaiB Pi3HOI MMOTYKHOCTI, iX CyMapHa IoTy-
JKHICTH IPH TPAAMIIIHHOMY >KMBJICHH] ckiagae 5 kBT. ITig
Yyac eKCIIEPUMEHTY IIPH JKMBJICHHI THX CaMHX IPHIAJIiB
BiJI BUCOKOYACTOTHOTO JKEpesia CyMapHa IOTYKHICTh
CHOXWBaHHA cKiana onm3bko 1 kBr. i mani 6yno otpu-
MaHO Ha OCHOBI IIOKa3HHUKH JIIYMJIbHUKA.

CyTb BHUILA NOJIATAE B TOMY, 110 B TOH Yac sIK BEPXHS
KOTYIIKa 3HaXOJHUThCS Y BUCOKOYACTOTHOMY 3MiHHOMY
MarHiTHOMY TIOJIi HIDKHBOI, HYDKHSI KOTYIIKa 30YDKY€E
y BEpXHii NpOTIKaHHS BHUCOKOYACTOTHOTO CTpyMy. 3a
pPaxyHOK eJEeKTPOMArHiTHOI iHAYKIIi HIDKHSA KOTYIIKa

TeHEpYE CTPyM.

[icna pe3ynpTaTy eKCIIEpUMEHTY OyJ0 BHPIIIEHO
3HAMTH 3aJICKHICTH NMOTYXHOCTI BiJl 4aCTOTH CTPyMY, 32
JIOTIOMOTOI0 SIKOTO ITPALOE IHAYKITiiHA TUTUTa (B Hil CTO-
iTh TeHepaTop BUCOKOYACTOTHOTO CTPYMY). 3a paxyHOK
TaKoi OpraHizamii »XHMBJCHHS BHSBISETHCS MOMKIHBHM
3a0€3MECYUTH MMOTYKHICTh CIoKuBaHHS 1-2 KBT Mepexi
JUTst poOOTH MPUIIAJIiB CyMapHOIO BCTAHOBIIEHOO TIOTYXK-
HicTIO 7 KBT 3aBISIKM BUKOPUCTAHHIO BHCOKOI YacTOTH
3 miasumeaum KK,
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PesynbraTi MpoBEeAEHUX JOCIIIKEHDb Ta eKCIIepUMe-
HTIB IOBOASTH MOXITUBICTh CKOHOMII €IEKTPOCHEPTii 3a
JTOTIOMOT'0X0 BUKOPHUCTAHHS 3MIHHOTO BUCOKOYaCTOTHOTO

CTpyMY.
III. JPYTWii ETAII EKCIIEPUMEHTY

Hpyruit eran ekcrepuMeHTy OyB TNpOBeICHUIN
y naboparopii kpioreHHoi TexHikn HarioHansHOTO TEX-
HIYHOTO YHiBepcuTeTy YKpainu “KuiBchbkuii MOTITEXHIY-
HU iHCTUTYT iMeHi [ropst Cikopebkoro”. 3amicTh iHIYK-
LiffHO1 MIUTH OYJI0 BUKOPHCTAaHO T€HEPaTOp YacTOTH Ta
3BHYalHy IUIOCKY KOTYIIKY (Ha pe3yJbTaTH eKcIepuMe-
HTY HE BIUIMBA€ THII IUIOCKOI KOTYHmIKH: OidimspHa abo
3BHYaiiHa 3 OJHOTO JAPOTY, 3AJIEXKHICTH BCE OJHO OYIIO
BCTaHOBJICHO). Ha OCHOBI JaHuX, 3HATHX 3 ociiuorpada
Ta reHepaTopa, Oymo moOyIZoBaHO Tpadik 3alie)KHOCTI
HAMpyrd BiJ 4YacToTH cTpyMy. Tak SK 3aleKHIiCTh
HaIpyTH Ta MOTYXXHOCTI JiHii{Ha, a BEIMYMHA CTPYMY HE
3MIHIOETBCS, 3 TIPUPOCTOM HANPYTH BiIOYyBAa€ThCS IMPHU-
PICT MOTY>KHOCTI.

Ha ocHoBi nanux, 3HATHX 3 ocumiorpada ta renepa-
TOpa, OyNo MoOYIOBaHO Tpadik 3aIeKHOCTI HATIPYTH Bix
gactotd CTpyMy. OCKIJIBKH 3aJI€KHICTh HAMPYTH Ta
MOTY>KHOCTI Ma€ JIIHIHHUN XapaKTep, a BEIMYNHA CTPYMY
HE 3MIHIOETHCS, 31 30IBIICHHSIM HANPYTH BiIOYBAETHCS
30LTBIIICHHAS TTOTYKHOCTI.

ExcnepuMeHTanbHa yCTaHOBKA CKIIAJA€ThCs 3 IEHe-
paropa 4acToTH Ta ocuwiorpada, Ha SKOMY ITOKa3aHO
TaJliHAS HAIIPyTH.

3 rpagiky BuaHO, o npu yacToTi 86 k['1l Hampyra
nopisaroe 640 MB, a mpu 10 x['m — 78 MB.

Puc.1 ExcnepuMeHTanbHa yCTaHOBKA

Hapiiimna no penakuii 15 6epe3nst 2020 poxy.
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Puc.2 I'padix pe3ynbTaTiB eKCIIEPHIMEHTY

BHUCHOBOK

[MoennanHs NBOX KOTYIIOK HAKJIaJaHHSIM OJHA Ha
OJHY MAlOTh XapaKTEPUCTHKH KOTYIIKH, KOHICHCATOpa
(MaroTh BIACTHBICTh HAKOIMYEHHS, NPALIOIOTh SIK KOH-
Typ), @ TAKOX SIK TIOBITPSHUHN TpaHchopmaTop (TpocTip
MDK JJBOMa HaKJIaJKaMu 3 KOTYIIOK). — HOTpiOHa peyak-
st

Yepes Te, MO0 MK KOTYIIKAMH HEMa€e CepleuHHKa,
PO3MIISTHYTHH TPUHIUII MOXKE PO3TIISIATHCS SIK allbTep-
HaTUBa TpaHcpopMmaTopa, Je crocTepiraetbcsi edext
HarpiBaHHs BHAcJiOK 1ii ctpymiB ®dyko (BOHM BUHMKa-
I0Th MICISL TOTO, SIK 3 SIBJSIEThCS TPOBIAHUK BCEpeAnHI
KOTYIIKH)[4].

Omxe, MeTa poboTH OyJia JOCATHYTA: MTIHCHO MOXKHA
€KOHOMUTH Ha €JICKTPOEHEPTIi 3a OMOMOT0I0 3MiHHOTO
BHUCOKOYACTOTHOTO CTPYMY, a HaJiajli MOXIJIUBHI PO3BHU-
TOK POOOTH — CTBOPCHHS IOBHOIIIHHOT MOIENi, SKY
MOYKHa BUKOPHUCTOBYBATH y NpodeciiHuX Ta Mo0yTOBHX
CrpaBax.
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Abstract—The paper describes the results of the experiment about efficiency improvements of the use of high frequency
current and confirmation that the devices are working better with this type of current. The results indicate the feasibility of
further experiments using better installation,in comparison with the installation that was used in the described stages of the
experiment below. This installation and method of using high-frequency current will help to use all devices (but not those
with an electric circuit, since electronic devices are not adapted to high frequencies, through which they fail) at the power
at which they should work, because in general, at a normal frequency of 50-60 Hz there are unnecessary and unprofitable
losses.

To achieve this goal, the following tasks were defined:

- Determine how the power changes depending on the frequency of the current in the receiving coil;
- Is it really possible to increase the efficiency of devices due to high-frequency current;

- Conduct experiments and draw conclusions based on them.

Hypothesis: if you add two or more flat coils together, you will get a high level of frequency savings in electricity con-
sumption

So the experiment was conducted in the laboratory of cryogenic technology of NTUU "Igor Sikorsky KPI". Instead of
an induction plate, we used a frequency generator and an ordinary flat coil (the results of the experiment are not affected
by the type of flat coil: either bifilar or ordinary (from a single wire), the dependence has been established in any way).
Based on the data taken from the oscilloscope and generator, a graph of the voltage dependence on the current frequency
was constructed. Since the dependence of voltage and power is linear, and the current value does not change: with the
increase in voltage, there is an increase in power.

High-frequency current gives advantages in that it is possible to use conductors of a smaller cross-section and even then
we do not get any losses.

This kind of current is distributed in the layers of the conductor that are close to the surface, which is called skin effect.
Eddy currents passing along the wire, directed so as to weaken the current as much as possible in the middle of the conductor
and amplify it near the surface. As a result, the so called “quick-change” current is distributed unevenly-it seems like as if
it is trying to be displaced to the surface of the conductor.

In a conventional transformer with a core, which is designed to convert alternating current from one voltage to alter-
nating current from another voltage at the same frequency, the resistance can be so small that eddy currents, or Fuko
currents, occured. In such massive conductors, they are useless and ony interfere with the work through heating the trans-
former itself. But there are cases when people on the contrary use a heated property: an induction cooker.

Examples of using electromagnetic induction are placing a conductor body in the middle of the coil, in which eddy
currents will occur that can warm the body up to melting. In this way, metals are melted in a vacuum, which helps to obtain
high-purity metals. Another example is an induction cooker, where you do not need to get rid of eddy currents, but on the
contrary, use them as much as possible.

Keywords — high frequency; flat coil; high frequency current; electromagnetic induction
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