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Hactosiee wusobpereHne oTHoCUTCA K
HarpeBaTenbHOMY YCTPOWCTBY, KOTOPOE COAEPXKUT, NO
MEHbLUEA Mepe, OOWH NJIOCKUA  HarpeBaTerbHbIN
3NEeMeHT 3 c OBYMSi NPOBOAHMKAMU,
pPacnonoXeHHbIMU NapannensHo Apyr nNpoTUB Apyra,

M CroeM  MOKPbITUS  MeXdy  yKasaHHbIMM
npoBogHMKaMK,  OBecneyMBaloLLero  reHepaumio
3NeKTPOMAarHUTHOro nanyyeHns. Matepuan

YKa3aHHOrO MOKPbITUA  COOEPXKUT  CBS3ylolee

BELLeCTBO, usonupyoLlee BeLLecTBO,
Aucneprupyloliee  BewWecTBo, Body W rpagwur.
HarpeBaTenbHoe  YCTPOWCTBO — TaKkKe  COOEPXKUT
YyCTpOCTBO 7  ynpaBneHUs C  reHepaTopoM
rapMOHUYECKUX CUrHanoB. [eHepaTop comepxuT

3MEeKTPMUHECKU arnemMeHT, obecnevmnBaroLnin BeicTpoe

HapacTaHWe Toka B  2MIeKTpUYecKol uenu, WU
ncronbayeTcs ANnA reHepauun BbICOKOYaCTOTHbIX
rapMOHUYECKUX CUrHamnoB. [eHepaTop CoeguHeH ¢
06oMMM NPOBOAHMKAMMW HarpeBaTeNlbHOro arieMeHTa
3, NpeaHasHaYeHHbIMU AN Bo3byxaeHMs konebaHui
B AvanasoHe COGCTBEHHbIX MONEKYNAPHbIX 4acToT.
HacTosilwee wu3obpeTeHne no3BOMAET co3naTtb
3KOHOMUYECKM BbIrogHY0 " 3hPEeKTUBHYIO
HarpeBaTenbHyl0 cUcTeMy.

OdmuynanecHein  GtoneTeHb  "lMpombilUneHHas
cobcrBeHHoCTh". KHura 1 "MaobpeTeHns, nonesHble
Mogenu, Tonorpadun  MHTerpanbHblX  MUKpocxem",
2003, N 7, 15.07.2003. ["ocynapCTBEHHbIN
AenapTaMeHT  MHTENNeKTyansHOW  COBGCTBEHHOCTM
MuHucTepcTBa 06pa3oBaHUs U HayKn YKpauHel.
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(57) Abstract:

The invention relates to a
arrangement  that is
combination of the following features: the
heating arrangement consists of at least one
heating element (3) in the form of a flat element
with  two  opposite-lying, essentially  parallel
conductors and a coating arranged therebetween
for the generation of electromagnetic waves. The
coating material is comprised of a binding agent,
an insulating agent, a dispersion agent, water
and graphite. The heating device also comprises a
control device (7) with a harmonic generator
containing an electric component that has a rapid
rate of current rise and is suitable for
generating a high harmonic content. The harmonic
generator is coupled to both electric conductors
of the heating element (3) for the excitation of
said element (3) in order to emit a spectrum of
vibrations in natural molecular frequency ranges.
A low-costighly effective heating system is thus
provided.

heating
characterized by a

Official
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State Department of
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bulletin  "Industrial  property". Book
utility models, topographies of
circuits", 2003, N 7, 15.07.2003.
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(54) HATPIBANIBHUA NPUCTPIA

(57) Pedbepar:

BuHaxig cTocyeTbcs HarpiBanbHOro npucTpoto,
AKMN XapaKTepU3yeTbCA MOEAHAHHAM TaKMX O3HaK:
HarpiBanbHWIA NPUCTPIN CKNagaeTbes, NPUHaNMHI, 3

OfHOro HarpiBanbHoro enemeHta (3) B chopwmi
MNOCKOro  efneMeHTa 3  ABOMa  NPOTWUIMEXHO
po3TalloBaHUMU, no cyTi, napanenbHUMK

NPoBiOHWKAMW Ta MOKPUTTAM MK HUMKM AnAa

reHepyBaHHsl erneKTpoOMarHiTHUX xBunb. MaTepian
NOKPUTTA CKNagaeTbCs 3 3B'A3yBaNlbHOI PEYOBUHM,
i30MI0K0YOr0  areHTa, AucnepryBarnbHOI  pevYoBUHM,

BoAM Ta rpacpity. HarpiBanbHWiA NpUCTPIR MICTUTb
TaKoX Kepytouui npuctpin  (7) 3 reHepaTopom
rapMOHiK, O MICTUTb eNeKTPUYHUIN KOMMOHEHT, SKUN
XapaKTepu3yeTbCa LUBUAKMM 3POCTaHHAM CTPyMYy i
niaxoanTbe Ons 3abeaneqeHHs BUCOKOTO KoemilieHTy
rapMoHik. eHepaTop rapMoHik 3'egHaHuii 3 oboma
eneKTPUYHUMM npoBigHUKaMu HarpiBanbHoro
enemeHTa (3) ANS BUNPOMIHIOBaHHA ChekTpa
KOnMBaHb Yy AianasoHax BacHUX MOSEeKYNApHUX
yactoT. TakMMm 4YuMHOM, 3abesnedyeTbca Aellesa i
BMCOKO - edpeKTUBHA HarpiBarnsHa cucrema.

57860 C2

UA



v N

0981L.LS

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

Onuc BuHaxony

Llelh BMHaxig CTOCyeTbCA KOHCTPYKLiA HarpiBansHUX NPUCTPOIB.

Halibinblw 6nm3bkum OO NMPOMNOHOBAHOMO BMHAXOAY 3a TEXHIYHOKW CYTTIO € HarpiBaribHWA NPUCTPIn, SKWIA MICTUMTb
reHepaTop AN reHepyBaHHS eHepril BUNPOMIHIOBAHHS, MPUHAWMHI, OOUH HarpiBaribHUA enemeHT y copMi NIockoro
ernemMeHTa 3 ABOMa MNPOTUMEXHO PO3TalUOBaAHUMWU MPOBIOHWKAMW Ta MOKPUTTAM MK HUMMW, fike BKIlOMae matepian
MOKPUTTA ANA BUMNPOMIHIOBANbHUX MOBEPXOHb, AN FeHepyBaHHsl eneKTPOMarHiTHAX XBWMb, WO CKagaeTbes i3
3B'A3yBanbHOI PEYOBUHM, i30MIOIOHMOrO areHTa, AWChepryBanbHOI pevyoBUMHM, Boau Ta rpadiTy, a Takox 3acidé ans
yTpuMyBaHHSA ob'ekta HarpiBaHHa (EP 0777524 B1, MMNK 7 HO5B 1/02, Ony6n. 09.02.1999). OnucaHuii npucTpin
NpU3Ha4YeHnn Ans HarpiBaHHs QUCKPETHOro MaTepiarny.

[ns nigBuLLEHHA TemMnepaTypu OUCKPETHOro MaTepiany 3acTOCOBYHOTb NepefaBaribHy aHTeHy 3 BENUKO MIIoLLEto
MOBEPXHIi, 3a AONOMOrOH KOI OAEPXKYIOTb eNeKTpoMarHiTHe BUNPOMIHIOBAHHSA 3 YacTOTOO TOTO X NMOPSAAKY, WO i BNacHa
MOreKynsipHa 4YacToTa AWCKPEeTHOro marepiany, Wo HarpiBaeTbecsl, 6e3 Lboro 3asHadeHa 4acToTa € MOoOyIbOBaHo
Hecy4olo YacToTot. [UCKpeTHUIn maTepian, skuii Tpeba HarpiBaTh, po3MmillytoTb Y Nosi eMicii nepegaBarnbHOT aHTEHM i,
TakMM YMHOM, JOCATaTh PE30HAHCY 3 BIACHOK MOMEKYNSPHOIO YacTOTO AWCKPETHOro Mmatepiany, Wo Beae Ao Moro
HarpiBaHHA. Y pasi po3MilieHHs NPUCTPOI0 Y 3aMKHYTOMY MpPOCTOPI, 3anOBHEHOMY, OKpPiM OWCKpPETHOro maTtepiany,
cepefdoBHULLEM, Lie CepedoBULLe TaKOX MOXe 3any4yaTucb OO Pe30HaHCHO! B3aemMofil 3 MeTOK HarpiBaHHs LUNSXOM
BnBopy cxoxoro cnekTpy emicii. 3ragaHuin NpucTpin BKMoYMae nepepaBaribHy aHTEHY 3 BEMMKOK NMOWeo NOoBEepXHi,
obmexeHy 3 ogHoro GOKy MepLlok NiHIE XUBMEHHS, a 3 iHWoro 6oKy — ApYroto MiHielo KUBMEHHS!, BUTOTOBMEHOK 3
mMaTtepiany, Wo € AobpuM enekTpUYHUM NPOBIgHUKOM. JTiHIT 3KMBNEHHS 3'eQHaHi 3 reHepaTopoM Ans reHepyBaHHs eHeprii
BUMNPOMIHIOBaHHS, i 3acib onsa po3MileHHs ONCKPETHOrO MaTepiany, Wo Mae HarpiBaTucb, po3TalloBaHMi B nosi emicil
nepenaBanbHOl aHTeHW. YacToTa, WO eMiTYeTbCA nepenaBanbHO aHTEHOW, IeXWTb B Aianas3oHi  BracHoi
MOSIeKyNsApHOI 4YacTOTU AWCKpPEeTHoro marepiany i/abo pigkoro 4u rasonogibHoro cepedoBulla, pPO3TALIOBAHOMO Y
BM3Ha4YeHOMY MpoCTopi.

EdekTnBHICTE HarpiBanbHOT cUCTeMN OOCAraeTbCa LWNAXOM B3aeMogil nepenaBarnbHOl aHTeHN 3 BEMKO MrioLleto
NOBEpPXHi, WO CNYXWUTb SIK emiTep, Ta MaTepiany B AianasoHi pe3oHaHCHOI 4acToTW, 30KpemMa BHacnigoK CMYyroBMX
pe3oHaHCiB.

Heponik onucaHoro npUCTPOK MNOnsrae y Moro HemocTaTHI edeKTUBHOCTI, OOyMOBMEHii HeaoCTaTHLO
Y3rO4XXeHICTIO CMYrOBUX pPe30HaHCIB BUKOPUCTAHUX Y NPUCTPOI MaTepianis.

Y OCHOBY MpPOMNOHOBAHOIO BMHAXOAY MOCTABIEHO 3afady CTBOPEHHSI TAKOro HarpiBanbHOro NpUCTPolo, Kk 6u 6yB
Oinblw edpekTMBHUM. [NocTaBneHa 3apjava BUPILWYETHCA LMAAXOM MIABWLLEHHS Y3roKEHOCTI CMYroBMX Pe3OHaHCIiB
BMKOPWUCTaHWUX Yy MpUCTpoi MaTepianiB, a Takox 3abesnedeHHAM MpUCTPO MIAXOXWM reHepaTopoM, SKMN ©6u
3abe3neymnB 3'efHaHHA 3 060Ma eneKTPUYHUMU NPOBIgHUKAMMW HarpiBanibHOrO enemMeHTa.

[MocTaBneHa 3agaqa BUPILLYETLCH NPONOHOBAHWM BMHAXOAOM, SKUIA, SIK | BIDOMUIA HarpiBanbHUIA NPUCTPIN, MICTUTb
reHepaTop AN reHepyBaHHsi eHepril BUNPOMIHIOBAHHS, NMPUHAWMHI, OOWH HarpiBaribHUA enemMeHT y ¢hopMi NIocKoro
erneMeHTa 3 [ABOMa MNPOTUIEXHO PO3TallOBaHUMU MPOBIgHWKAMW Ta MOKPUTTAM MK HUMMW, Sike BKIlOYMae marepian
NOKPUTTA ANS BMNPOMIHIOBaNbHUX MNOBEPXOHb, MNPU3HAYEeHWW ONS reHepyBaHHA eNeKTPOMarHiTHUX XBWUMb, LIO
CKNapaeThCs i3 3B'A3yBanbHOI PEYOBUHN, i30M0KYOMO areHTa, AMcnepryBasbHOI pevoBMHKU, Boanu Ta rpadity, Ta 3acid
Ana yTpuMyBaHHA ob'ekTa HarpiBaHHs, a, BignoBigHO A0 BUHaxody, MaTepian NokpuTTa Mae Takui cknag;

a) 55 - 65% KinbKOCTi pe4oBUHM (MOfbHa YacTKa) MaTepiany OCHOBMU, LLIO BKIIOYAE:

* 39 - 49% KinbKOCTi pe4oBMHU 3B'A3YBarnbHOI PEYOBUHH,

¢ 18 - 23% KifnlbKOCTi pe4OBUHW i3051004OrO areHTa,

* 18 - 24% KinbKOCTi pe4oBUHW AMCNEPryBansHOro areHTa,

* 12 - 16% KinbKOCTi pe4OBUHM ANCTUIBOBAHOI BOAN Ta

b) 35 - 45% kinbKocTi peHoBUHK rpadiTy, ckNag 3B'A3yBaribHOT PEHOBUHN € TaKUM:

* 64 - 79% KinNbKOCTi pe4OBUHM ONCTUNBOBAHOT BOAM,

* 4 - 6% KiNbKOCTi pe4oBUHU CynbdaToBaHOrO Macna,

* 0,16 - 0,24% KinbkocTi pe4oBUHM (peHonie abo 0,05 - 0,5% KinbkocTi pe4oBUHW BeH30I30Tia3oniHOHY,

* 15 - 19% KinbKOCTi peHOBUHU Ka3eiHy,

* 0,8 - 1,2% KinNbKOCTi peHOBMHN CEYOBUHH,

* 2 - 3% KinbKOCTi pe4oBUHM JTyXKHOTO po3pigxyBada

Ta 25 - 35% KInNbKOCTi peyoBWMHU KanporakTamy, a npucTpii 3abeaneveHWn NpUHaWMHI, OOHUM
KOHTpOriepoM/perynsaTopoM, 3'€QHaHWn 3 reHepaTopoM, i MICTUTb ENEKTPUYHUA KOMMOHEHT, AKUA Npu 30yOKeHHI
YacToTol 30YMKEHHs1 BUSBNSE WBMOKE 3POCTaHHA CTPYMY, LIO BiOMOBiOae KpyTOMY nepenHboMy (OPOHTY, i, OTXe, €
npugaTHUM Ans 3abesneyeHHs BMCOKOrO KoedillieHTy rapMoHiK, a reHepaTop 3'eAHaHUi 3 oboma eneKkTpUYHWMU
NPOBigHWKaMK HarpiBanbHOrO enemMeHTa 3 MOXJIMUBICTIO 36YIKEHHA 3a3HAYEHOro efleMeHTa 3 METOK BUMNPOMIHIOBAHHS
crneKkTpa KONnMBaHb Yy Aiana3oHax BNacHUX MOMeKYyNspHUX 4acToT.

OcobnuBICTIO NPONOHOBAHOTO NPUCTPOIO € i Te, WO Y AKOCTI CyNbgaToBaHOro Macrna BUKOpUCTaHa cyrbdaTtoBaHa
puyuyuHoBa onig.

OcobnumBicTiO NPONOHOBAHOIO MPUCTPOK € | Te, Wo Yy AKOCTI dheHoniB BMKOPUCTaHi KapOoHi3oBaHi dheHonu, Lo
BMPOONSAOTLCA LUNSAXOM KpekiHra, abo, Ginblu NPpMRHATHE, 3aCTOCOBYETLCH GEH30i30Tia3oniHOH.

OcobnuMBICTIO NPONOHOBAHOTO MPUCTPOIO € | Te, WO Y AKOCTI po3pigKyBava BUKOPUCTAHUN PO3YUHHKK, 3aCHOBaHMWI
Ha apomartcnonykax ifabo cnupTi Ta/abo ckrnagHomy edipi Ta/abo KeTOHI.

OcobnuBicTIO MPONOHOBAHOTO NPUCTPOIO € i Te, Lo Y AKOCTI i30M004Oro areHTa BUKopMcTaHa isoniotoya caxa.

4-
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OcobrnmBiCTIO NPONOHOBAHOIO MPUCTPOLO € | Te, WO y AKOCTI AMCNepryBasnibHOro areHTa BMKOpMUCTaHa HeopraHivHa
Ta/abo opraHidHa, MOHOMepHa i/abo nonimepHa peyoBUHa.

OcobnuBiCcTIO MPONOHOBAHOMO NPUCTPOIO € | Te, Lo 3a3HadYeHnin MaTepian NoKPUTTS MICTUTb TUKCOTPOMHUIA areHT.

OcobnmBicTiO NMPONOHOBAHOIO MPUCTPOKD € | Te, WO €EnNeKTPUYHUM KOMMOHEHTOM € cuMicTop i/abo noaBinHWUA
noneoBuin MOH-TpaHancTop 3 NiAKNoYEeHNMU BiGOMUMUN eMNeKTPOHHUMU BeOy4UMU KOMMNOHEHTaMK.

OcobnmBicTio NPONOHOBAHOIO NPUCTPOK € | Te, WO eneKTPUYHI NPOBIAHMKM Ha HarpiBarnbHOMY ereMeHTi MaloTb
popMy CMYT MigHOI (hosbri, NO CyTi po3TalLOBaHWUX NaparnenbHo, i ENEKTPUYHUIA KOHTAKT 3 NOKPUTTAM sBnsie coboto
EMHICHUIA i/abo iHOYKTMBHMIA 3B'A30K, 3aBOSKM YOMY 3a3HayeHe MOKPWUTTHA po3TawoBaHe abo Hux4e, abo Bulle
33@3HaqeHnX BULLE CMYT MigHOT chorbri, abo oCcTaHHi BCTaBMeHi B NOKPUTTS.

OcobnmBiCcTIO NPONOHOBAHOIO NPUCTPOIO € i Te, WO BiH 3abeaneyeHnin 3acobom ynpaBniHHA HarpiBanbHUM edekTom
i/abo Moro perynoBaHHs, LWASXoM 3MiHWM amnniTyau i/abo 4acToTi Beay4ux KonneaHb.

OcobnuBiCTIO MPONOHOBAHOIO NMPUCTPOIO € i Te, L0 OCHOBAa HarpiBanbHOro ernemeHtTa mae hopMy MiLHUX NNacTuH
abo dopmu, fka MOxe po3ropTaTvcs, K Wwnanepu.

OcobrmBiCTIO NPONOHOBAHOIO NPUCTPOI € i Te, WO HarpiBanbHi eneMeHT MaTb hopMy MIIOCKUX NPSIMOKYTHMKIB
Ta 3'eqHaHi napanenbHO B CUMETPUYHIN KOHirypauii, 6inbll NPURHATHE, i3 3aCTOCYBaHHAM KOPOTKUX NiHilA XXUBMEHHS.

OcobnumBicTiO NPONOHOBAHOIO MPUCTPOK € i Te, WO cam MaTepian OCHOBU YM WOro iCTOTHI YacTuHK, abo npunerni
uM 3'edHaHi 3 HUM MaTepianm MoXyTb 30yIKyBaTUCH i, OTXKe, HarpiBaTUCb 3a AOMOMOrOK BIACHWUX MONEKYNsPHMUX
YacToT.

OcobnmBicTio NPONOHOBAHOMO NPUCTPOLO € | Te, Lo OCHoBa Mae hopMy TpyOu i € KOMNOHEHTOM HarpiBada piguHu,
[e pianHa Moxe HanueaTtuch B TpyOy i/abo npoxoanTu Kpisb He.

3apgava BUHaxogy nonsirae B CTBOPEHHI HarpiBanbHOro MpUCTPOlD, B SKOMY 3aCTOCOBYETbCH Oinbluoto Mipoto
3a3HayeHun BuLLe cnocib, i B KoMy NMPUCTPIN BAOCKOHANMOETLCA TakMM YMHOM, LLIO BiH FErKO KOHCTPYHETHCA | €
€KOHOMIYHO eheKTUBHMM, 3 4OAATKOBUM 36iNbLUEHHSAM eheKkTUBHOCTI HarpiBarbHOI CUCTEMM.

HarpiBanbHuUi NpUCTpIN cknagaeTbes, NPUHANMHI, 3 OQHOrO HarpiBanbHOro enemeHTa y opMi NocKoro eneMeHTa
3 4BOMa NPOTUNEXHO PO3TALLIOBAHUMU MPOBIAHWKAMU Ta MOKPUTTAM MK HUMW, SIKE BKIOYae martepian NoKpuTTs And
BUMPOMIHIOBAIIbHUX MOBEPXOHb, ANA FEHEepyBaHHA ENeKTPOMAarHiTHUX XBWIb, WO CKagaeTbCa 3i 3B'A3yBarbHOI
PEYOBUHN, i30MOIOYOIO areHTa, AncnepryBansHOi peYoBUHW, BOAW Ta rpadiTy, SKui BiOpisHAETbCA TUM, WO MaTepian
MOKPUTTA Mae TakUi cknag:

a) 55 - 65% KinbKOCTi pe4oBUHM (MOSbHa YacTka) MaTepiany OCHOBM, LLO BKIIOYAE:

* 39 - 49% KinbKOCTi pe4oBMHU 3B'A3YBarbHOI PEYOBUHU,

* 18 - 23% KiflbKOCTi pe4OBUHW i3051004Or0 areHTa,

* 18 - 24% KinbKOCTi pe4oBUHW AMCNEpPryBansHOro areHTa,

¢ 12 - 16% KinbKOCTi pe4OBUHW AUCTUIBOBAHOI BOAN Ta

b) 35 - 45% «inbKocTi pe4oBUHN rpadiTy,

cknapg 3B'A3yBarbHOi PE4YOBUHWN € TaKUM:

* 64 - 79% KinbKOCTi pe4OBUHWN ONCTUIBOBAHOI BOAM,

* 4 - 6% KiNbKOCTi pe4OBUHU cynbdaToBaHOro Macna,

* 0,16 - 0,24% KinbkocCTi pe4oBUHM peHonie abo 0,05 - 0,5% KinbkocTi pe4oBUHN BeH30i30Tia3oniHOHY,

* 15 - 19% KinbKOCTi pe4OBUHU Ka3eiHy,

* 0,8 - 1,2% KiNbKOCTi peHOBMHMN CEHYOBUHH,

* 2 - 3% KinbKOCTi pe4OBUHM fYXXHOIO po3pidXyBada Ta

* 2,5 - 3,5% KinbKOCTi pe4oBUHU KanponakTamy, i

TakMM YMHOM, 3a OOMOMOro MaTepiany NOKPUTTS 3 i30MYoro areHta, rpadity Ta 3B'A3yBanbHOI peyvOoBUHU
MOXYTb BUMPOMIHIOBATUCL eneKkTpoMarHiTHi xsuni. Lle BinOyBaeTbCcs 3aBAsiKM YTBOPEHHIO AMNONIB y MaTtepiani
MOKPUTTS.

3aBOsAKM 3aCTOCYBAHHIO 333HAYEHOro MOKPUTTS, BUTOTOBIIEHOrO 3i CreLlianbHoro MaTepiany NokpuTTS, OAepXKyloTh
0CO6NNBO ePEKTUBHUI HarpiBarbHUIA NPUCTPIN.

3B'A3yBarbHUI areHT MICTUTb AUCTUIBOBAaHY BOAY B SIKOCTi OCHOBHOMO KOMMOHEHTY, o6 3abe3neqnTy, 3anexHo Big
3B'A3yBanbHOro areHTa MoxHa gobpe pasoM nepemiwaru.

CynbdaToBaHe Macrio Ta areHT ynpasfiHHS NOTOKOM (SIKWO €) AiloTb SIK MPOMDKHUIA PO34YMHHMK, WO 3abeanedye
piBHOMipHe Ta cTane po3noBCIOOKEHHSI OKPEMUX PEYOBUH Y 3B'A3yBarlbHOMY areHTi, a Takox Aobpe yTBOPeHHs NIiBKU
MaTepiany NoKpUTTS Ha OCHOBI.

deHonm abo 6eH30i30Tia3oNiHOH, WO MICTATLCA B 3B'A3yBanbHOMY areHTi HaBiTb Y Marnii KinbKoCTi, cnpusitoTb
HaKOMUYEHHIO YaCTWHOK.

KaszeiH MoxHa BBa)kaTu 3a 3B'A3yBarnbHy PeYOBUHY B caMOMy 3B'A3yBanbHOMY areHTi. BiH 3abeanedye 3akpinneHHs
OKPEMMUX KOMMOHEHTIB Y HbOMY.

CeyoBMHA TaKoX BUKOPUCTOBYETBCA AK MPOMDKHUA PO3YMHHWUK Y 3B'A3yBarbHii peyoBuHi, TOBTO cnpuse
PiBHOMIpPHOMY pO3nofisly OKpeMMX KOMMOHEHTIB Y 3B'A3yBarlbHOMY areHTi.

3B'A3yBanbHUIA areHT TaKoX MICTMTb PO3pimKyBay, WO [Aie fK roMoreHisaTop, i kanponaktam siKk CTPYKTYPHUR
KOMMOHEHT.

OCHOBHWM KOMMNOHEHTOM MaTepiany OCHOBU € 3B'A3yBanbHUIA areHT, B AKOMY HaKoOMWYYOTbCA YaCTUHKM i3051H01040r0
areHTa, sik oAMH Gik enekTpuyHoro Aunons. [ucnepryBanbHWA areHT Crpusie npouecy aucnepcii i, Takum YuHOM,
piBHOMIpHOMY po3nofifly 3B'A3yBaribHOI PeYOBUHU, WO MICTUTb YACTUHKM i30SI0IOYOrO areHTa, y maTepiani OCHOBW.
AvctuneoBaHa Boaa, LWo il AoAaHo Ao MaTepiany OCHOBU, CRYXKMTb AN1si NOrOo PO3PIMKEHHS.

5.
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[pachiT Ta oro oKpemi YacTUHKM, Lo AOAaTLCS NpK NepeMillyBaHHi MaTepiany noKpuTTs, TakoX BigknanarTbes y
3B'A3yBanbHOMY areHTi, Ae BXe 3B'A3aHO i30MATOp, Ta B NOEOHAHHI 3 i30M0I04YUMM areHTOM YTBOPKWTb BErnKy
KiNbKICTE MIKPOCKOMIYHUX eneKTPUYHMX AWUMOSiB, PIBHOMIPHO PO3MOBCIOMXKEHUX Yy MaTepiani nokputTa. [padiT mMoxHa
OOLaBaTh y po3MEeNieHOMY CTaHi 3 Oy)Ke Manum po3MipoM YacTWMHOK. Lle we Ginblie cnpusie piBHOMIpHOMY po3noginy
rpadiTy B Mmartepiani MNOKPUTTS i, OTXe, CTBOPEHHIO BErWKOI KiNbKOCTI eneKkTpUYHWX Aunonie. 13 3acTocyBaHHAM
AaHoro marepiany MOKpUTTA MOXHa AOCAITU BUCOKOTO PIBHSA BUMNPOMIHIOBaAHHA B NNaHi reHepyBaHHSA Ta eMiTyBaHHs
€NEKTPOMAarHiTHOro BUNPOMIHIOBaHHA. 3oKkpema, Ue 3abesnedye eMmiTyBaHHA 4acToTW B AianasoHi  BracHol
MOJSIEKYNIAPHOI 4YacToTM MaTtepiany, WO Mae HarpiBaTucb, a TakoX, BiOAMOBIOHO, MigXOXOi 4acToTW ANS PIigKoro 4w
rasonogibHoro cepefoBuLLa B NPUMILLEHHI.

[ns 3a3Ha4yeHoro BMCOKOYACTOTHOrO 30YMXEHHS MPOMOHYETLCA reHepaTop rapMOHIK, WO MICTUTb eneKTPUYHUIA
KOMMOHEHT, SKUIA Npu 30yIKEeHHi YacToTol 36yOKeHHS BUSIBNSAE WBWOKE 3pOCTaHHs CTPYMY, WO BiANOBigae KpyTomy
nepegHbOMy POHTY, i, OTXe, € NpUMAaTHUM AnS CTBOPEHHS BULLUX FAPMOHIK, Hanpuknag, KOSMBaHHA &X Ao
N'ATHagUATOI rapMOHIKN.

[eHepaTop rapMoHik 3'egHaHuii 3 oboma enekTPUYHUMK NPOBIAHWKaMW HarpiBanbHOro enemeHTa Ans 30ymKeHHs
HarpiBanbHOro ernemMeHTa 3 MeTOK BUMNPOMIHIOBAHHSA CNeKTpa KOMMBaHb y Aiana3oHax BracHUX MOMeKyNspHUX 4acToT,
Oinbl NPURHATHE, B Aiana3oHax CMYroBUX PE3OHAaHCIB Y TeparepLoBOMY AianasoHi.

CynbchaToBaHe Macno Moxe OyTW, Hanpuknag, cynbaToBaHOK OfMBKOBOK Ofli€t, CyNbdhaToOBaHOK Ce3aMOBOO
onieto abo cynbdaToBaHOK NanbMOBOK orfieto. Binbll NPUAHATHUM CynbgaToBaHUM MacrioM € CcynbgatoBaHa
pvLUHOBA Onisl, Iy 4acToO HasMBawTb CynbdopuuMHaToM abo TypelbkuM YepBoHUMM MacrioM. Lia cynbdartoBaHa
prL1HOBa onisi € 0cobrnMBO NiAXOXOI0 3aBAsKM Ti NOBEPXHEBO-AaKTUBHUM BRaCTUBOCTSIM.

BinblWw NpUAHATHUMKU peHonamn € KapOOHI3oBaHi (hEeHONWN, oAepXKaHi KPeKiHroM, SKi BUABNSAIOTb OCOONUBY
NpUOaTHICTb 3 TOYKM 30PYy HAKOMUYEHHs1 YacTUHOK. bBinbll npuMRHATHY anbTepHaTMBY deHonam CTaHOBUTb
6eH30i30TiasoniHOoH.

PoapigyBay € po34MHHUKOM, OCHOBaHUM Ha apomarcnonykax i/abo cnupti Ta/abo cknagHomMy edpipi Ta/abo KeToHi,
Hanpuknag, TepneH.

B AKOCTi i30M0040ro areHTa MOXyTb BUKOPUCTOBYBATUCH PI3HOMAHITHI 3BUYalHi isonaTopu. Binblw NpURHATHUM
i30M004MM areHToOM €, MpoTe, i3onioloYa caxa. BurigHum € gogaBaHHA caxi y po3MernieHomy CTaHi 3 Aye Manum
pPO3MipOM YacTWHOK. Lle cnpuse piBHOMIpHOMY po3nofiny caxi B maTepiani OCHOBW i, TakMM YMHOM, 3ararbHOMY
HPOPMYBaAHHIO MHOXWUHW €NeKTPUYHUX ANNoniB y martepiarni nokpuTTS.

OucnepryBanbHWA areHT, NpuaHadeHuin ana Ginbly Nerkoro AucnepryBaHHs i, OTXKe, PIBHOMIpPHOro posnoginy
3B'A3YyBAaNbHOrO areHTa, Lo MiCTUTb YacTUHKK i3onsiTopa, B OCHOBHOMY Matepiari, ABnse coboto opraHiyHy, MOHOMEPHY
i/fabo noniMmepHy pe4yoBUHY.

Martepian nokpuTTs, y 6inbll NPUAHATHOMY CBOEMY CKNafi, MICTUTb TMKCOTPOMHMI areHT. Takui TUKCOTPOMHUIA
areHT 3abeanedye B'A3Ky KOHCUCTeHLil0 MaTepiany nokpuTTa, TOGTO 30aTHICTb Nerko po3TiKaTUCb NPW HaHeCeHHi Ha
BUMPOMIHIOBaNbHY MOBEPXHIO, ane y TOW CaMUM Yac i JOCTaTHK B'A3KICTb, WOO y CTaHi Cnokow Ha MNOBEpXHi He
yTBOpIOBaNnWcb Kpanni abo po3puBu. TakMM YMHOM, MaTtepian MOKPUTTH MOXEe HaHOCUTUCh Ha BUMPOMIHIOBArbHY
noBepxHto i byae TouHo BignoBigaTh il KOHTYPY.

B skocTi 0cobnvBO NiOXOXOro enekTpUYHOrO KOMMOHeHTa Ana 3abeaneYeHHs BUCOKOro KoedilieHTy rapMOHiK
NPONOHYETLCA cMMICTOP, BinNblU NPUAHATHO, TakUiA, Wo 3abeanedvye KyT NiHIRHOrO HapoCTaHHA Mix 87° i npnbnuaHo 90°
AnA ogHoro ¢as3oBOro KyTta. TakoX MOXYTb BUKOPWMCTOBYBATMCH iHLI BiAOMi €MEeKTPWUYHI KOMMOHEHTH, WO MaloTb
aHanorivyHi XapakTepuUCTUKW, a TaKkoX iX BigOMi eneKTPOHHi 30ymKyBarnbHi KOMMOHEHTW, Hanpuknag, noaBiHWA
nonsoBuin MOH-TpaHancTop.

B ubomy 3B'A3ky cnig 3as3Ha4uTW, WO €NeKTPU4YHi KOMNOHEHTW UbOro BuAY, WO MaloTb TaKy BMCOKY LUBUAKICTb
3pOCTaHHS TOKY i, OTXKe, Takuii BENUKUIA KoeddilieHT rapMOHiK, He MioXoaaTe Ans ekcnnyaTauii B 3BMYaiHUX CUMOBUX
Mepexax came 4epes X BUCOKUW KoedilieHT rapMoHik. 3asHayeHa 3aranbHa CMCTeMa 3 HasBaHoro reHepartopa
rapMoHik y MO€AHaHHi 3, MpUHaWMHI, OOHWM 3'€AHAaHUM HarpiBanbHWM eneMeHToOM Bede, NpoTe, A0 3MEHLUEHHS
koedpilieHTy rapMoOHiKk BHacnigok 30YOXKEHHsi HarpiBanbHOro enemeHta. Takum YMHOM, 3aranbHa cucTtema MoXe
eKCnyaTyBaTUCb B CMOMYYEHHI i3 3BUYaNHOK CUITOBOK Mepexeto 6e3 pu3uKy NPOHUKHEHHS B HET nepelukon y BUrnagi
BULLIMX rAPMOHIK.

TakMM 4YMHOM, 30Kpema, 3aBAsiKM KOHdirypauii reHepaTopa rapMOHIK Afs BMCOKOYMACTOTHOIMO 30YIXKEHHs Yy
3a3HadYeHnn cnocié odepXyloTb HarpiBanbHU NPUCTPIN, WO € OYXXe €KOHOMIYHO edeKTMBHMM Yy nnaHi NoTpibHMX
KOMMNOHeHTIB. KpiM Toro, 3Ha4Ha eKoHOMIS BUTPaT AN Takoro HarpiBarbHOro NpUCTPOo OOCAraeTbCH 3a paxyHOK Oyxe
HMU3BbKUX BMTPaT Ha MOHTaX Ta HW3bKMX BMMOF LLOAO MOTPIGHOrO MpOCTOpy MOPIBHAHO 3 BiDOMUMMK HarpiBanbHUMU
cucTeMamu, sIKi BUKOPUCTOBYIOTb rapside NoBiTps Yu rapsady BoAy, @ TakoX AyXe Manux ekcniyaTauiiHux BuTpar.

OTxXe, BWHanAeHi HarpiBanbHi NpUCTPOl MiOXoAsTb ANA BCIX MOXIMBWUX HarpiBanbHUX Linen, 3okpema B
rpomMafcbkux Ta npuBaTHuX OyAiBnsx, Ae HesHauHi BUMOrM Wofdo MoTpiGHOro NpocTopy Ta MOXMMBICTL 3aXOBaHOMO
BCTaHOBMEHHS BiOKPUBaKOTb LLUMPOKI MOXITMBOCTI A5 apXiTeKTYPHOro An3aiHy.

Y KOHKPETHOMY BTifIEeHHi HarpiBaribHOro enemeHTa MpOMOHYETECHA (POPMYBaHHA enekTPUYHUX MNpPOBIAHMKIB
HarpiBarbHOro ernemMeHTa 3 cMyr MigHoi donbri. ENeKTpUYHMIn KOHTaKT 3 NOKpUTTAM MOXe 3abesnedyBaTuCh LUNSXOM
6es3nocepenHbLOro HaknNageHHs Yy BCTaBKM i ABAe coboo eMHICHUIA a/abo iIHAYKTUBHWUIA 3B'A30K.

o6 3a6e3nevnT MOXIUBICTb MNPUCTOCYBAHHSA HarpiBanbHOro edekTy [O Pi3HUX YMOB B NPUMILLEHHI Ta
TemnepaTypHUX YMOB, LLIO 3MIHIOIOTBCH, MOXHA Nerko ynpaenaTtu i/abo perynioBaTi Leil edekT, aMmiHio4M aMmnnityay
i/abo yacToTy 30ymKyHUMX KONMBaHb 3 BUKOPUCTaHHAM BiQOMUX €NEKTPOHHUX KepYoYMX NPpUCTPOIB.

MaTepian oOCHOBM HarpiBarnbHOro enemMeHTa Moxe OyTW MiUHMUM Ta MaTM dOopMy MnacTuH, Wo 3abesnedye
HarpiBarbHi enemMeHTn y BUrMALi NAacTuH, Ski MOXHAa 3aKkpinnsTh, Hanpuknag, 3 BUKOPUCTaHHAM 3BMYalHMX 3acobiB
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KpinneHHa go cTiHv. OpgHak, MOXIUBO TaKoX BUTOTOBMTWM MaTepian OCHOBMW y BUrMagi wnanep, aki notim OyoyTb
NPUKNeBaTUCh OO CTiHU.

Minbip po3mipie Ta NPUCTOCYBAHHA BUHAWLEHOMO HarpiBanbHOrO NPUCTPOR NETKO 3AINCHIOETHCA: HanpuKnag, Kirnbka
HarpiBarbHUX eneMeHTIB y opMi NIOCKOro ernemMeHTa MoXyTb KOMBIHYBaTUChE 3 ofepXKaHHAM KOMMNaKTHOrO MpUCTPOoto,
Ak gobpe Burnsaae. Ons MakCMManbHO MOXITMBOMO 3MEHLUEHHS! BMAMBY €MHICHOrO onopy niHii KMBNEeHHs, GinbLu
NPUAHATHO, MaloTb BYTU SKOMOra KOPOTLLUMW.

3asHavyeHnit HarpiBanbHUN MPUCTPIN € BUFIOHUM ONS BMKOPUCTAHHA B AKOCTI KIMHATHOMO HarpiBaqa y >XUmmx
NPUMILLEHHSX, KOMEpPLINHMX Ta rpOMafcCbKUX NPUMILLEHHAX, Hanpuknag, B uepksax. Kpim Toro, uei HarpiBanbHWi
enemMeHT ocobnmBo NigXoAWTb AN CYLMNbHUX KIMHAT, Hanpuknag ana CywurbHUX kamep y dapbyBarnbHuX Lexax abo
ANa CYyLWiHHS AepeBa, 3aBAAKM YoMy 3abe3nevyeTbcsl 3Ha4YHe 3MEHLUEHHSI eHeproBMTpaT NOPIBHAHO i3 3BUYaHUMMU
HarpiBav1amu.

MarTepian oCHOBM YW MOro iCTOTHI 4acTuHW, abo npunerni 4u 3'egHaHi MaTepiany MoXyTb BUOMpPaTUCH TaKUM
YMHOM, Lo BOHM ByayTb 30ymXyBaTUCh BMacHWMMW MONEKYNSAPHUMMK YacToTamu i, oTxe, beanocepeqHbO HarpiBaTich B
0co6nnBoO ehekTUBHUI cnocib.

Tpy6konogibHa ocHoBa, 6inblWl NPUAHATHO, 3 MOKPUTTAM 330BHI i, MOXMIMBO, TakoX 3cepeanHu MoXxe
BMKOPWCTOBYBATUCh OIS HarpiBaHHsA piguHW BCepeauHi Hel i3 3acToCyBaHHsIM BMACHUX MOMEKYNsSPHUX 4acToT.
3oKkpema, Le Aae 3MOry CKOHCTpYoBaTW NpocTUi Harpiad GeanepepBHOro NoToKy, SKUM MOxe npayloBaTh 3 Manumu
BMTpaTamMun eHeprii, Hanpuknad, BogoHarpisad 6eanepepBHOro NOTOKY.

KpecneHHs:

®ir. 1 — nepcnekTMBa HarpiBarbHOro NPUCTPOI0 Y BUMMSAAI KIMHaTHOro Harpisaya, i

dir. 2 — Begy4e koro.

Ha ®ir. 1 nogaHo nepcnekTuBy KyTa KiMHatu 1, e BCTAHOBMEHO HarpiBanbHUI NpUCTpin 2. TyT HarpiBanbHUn
NPUCTPIN 2 cknagaeTbCd 3 ABaHagUSATU HarpiBanbHUX eneMeHTiB 3, CUMETPUYHO PO3TAaLLOBaHWMX Y FOPU3OHTarbHWUX
rpynax, no 4YoTUpW HarpiBanbHi e€neMeHTU KoXHa, B KyTi kiMHatu 1. HarpiBanbHi enemeHTn 3 BUrOTOBNEHI £AK
NPAMOKYTHI NAOCKi enemeHTU Ta 3'egHaHi Mk cobok napanensbHo X BignoBigHUMM BY3bKUMKM ©GoKaMu y Todkax
3'egHaHHA 4. HarpiBarbHi enemMeHT 3 MOXYTb BKIOHMaTK MaTtepian OCHOBM y hopMi NacTUH abo mMaTepian OCHOBM, Lo
pO3ropTaeTbCs, 3aBAAKN YOMY 3a3HaqdeHWuid MaTepiarn, BignoBiAHO, NPUKPYYyeTbCa abo NpUKNEeTbCA. TpU BEpTMKArbHI
KpanoBi enemeHTM 3 3'egHaHi Mk coboto 3'egHyBanbHUMK kabenamu 5 depes 3'egHyBaribHy KOpoOKy 6 i 3 iHWMMK
HarpiBanbHUMK enemMeHTamn 3 abo X enekTpudHUMKU nposigHukamu 14, 15 y cdopmi cMmyr migHoi donbru Yepes
napanencHi 3'eqHaHHA 4.

Kepytlounin npuctpini 7 MiCTUTb, 30Kpema, reHepaTop rapMOHiK, Hanpuknag, 3 CUMICTOPOM, SIKUA Mae BWCOKY
WBMAOKICTb 3POCTaHHA CTPYMy, @ TaKkoX KOHTporep abo perynatop amnnitTyau konuBaHb. Kepytouwuid npuctpin 7
3'egHaHNn Yepe3 3'egHyBanbHy kopobKy 6 3 HarpiBanbHMMW ernemeHTamu 3, 3 ogHoro OOKy, Ta XWBUTbCS Yepes
TpaHcgopmaTop 8 Bif pO3eTKM enekTPOXUBIEHHs 9 — 3 iHLWoro.

Ha ®ir. 2 300paxeHO KOHKpeTHe Befyde koro 10 Kepywdoro npuctpow 7 3 MOABIMHMM  MNOSLOBUMM
MOH-TpaH3ucTopom 11.

3a gonomoroto MynbTMBIOpaTopa 12 y BUrnagi iHTerpansHoT HaniBnpoBigHnkosoi cxemun (tun CD 4047 B) noainHui
nonboBuin MOH-TpaHancTop 11 BegeTbecsa BXe BiQHOCHO BUCOKOK 4acToTol, npubnuaHo 20k, Yepes peauctop 13.
MynbTuBiGpaTtop 12 nigkmoyeHnin y 3o00paxeHuin Ha dir. 2 cnocib. B koni nogeiniHoro nonsosoro MOH-TpaHaucTopa
3HaxoOWTbCA OOUH HarpiBanbHUN enemMeHT (KU cXxeMaTWYHO 300paxeHo) abo, BipHille, KOro enekTpuYHi NPOTUNEXHO
posTalloBaHi npoBigHWkn 14, 15 y BUrmagi cMyr MigHoi cdonbri. AMAMITYQy Ta 4acToTy Bedy4ux KonmBaHb NoABIHOIO
noneoBoro MOH-TpaH3ucTopa MoxHa peryniosati B AianasoHi npubnmaHo Ugs 20 - 30B Ta18-22kMy 3a gonomoroto
noTeHuiomeTpa 16, nigknioYeHoro Ao MynbTuBiGpaTopa 12, 3aBAAKM YOMY PEryrioloTb €HEprilo HarpiBaHHs i, oTxe,
eheKT HarpiBaHHs.

LliBngke 3pocTaHHs CTpyMy nogBiiHoro nonboBoro MOH-TpaHanctopa 11 Bigirpae BupiwanbHy ponb Yy
PYHKLiOHYBaHHI NPUCTPOIO Ta BUNPOMIHIOBAHHI CNEKTPY KONMBaHb B AianasoHax BracHUX MOSEKYNAPHUX YacToT. Takum
YMHOM, OOEPXKYETHCA BUCOKUIN KOEMILIEHT rapMOHIK, i epeKTUBHUMU € KONUBAaHHA ax A0 N'ATHaOUSATO! rapMOHIKK.

EnekTpuyHe kono, Wo (YHKUIOHYEe aHamnoriYHo Ao 300paxeHoro Ha dir. 2, MOXe cKnagaTuCb 3 BUKOPUCTaHHSIM
cuMicTopa. Xoya noaginHui nonboBuin MOH-TpaHancTop 11 BegeTbcs 3a SJONOMOTOK BXE BiHOCHO BMCOKOI 4acToTu
nopsaky 20k, cumicTop Moxe BecTUCh 6e3nocepenHbO 4acToTol eneKkTpomepexi, npubnuaHo 50y, y no cyTi
aHanoriyHo yHKLioHYy0HOMY Kofi.

dopmyrna BMHaxony

HarpiBanbHWin NpUCTpI, SKUA MICTUTbL reHepaTop AN reHepyBaHHS eHeprii BUNPOMIHIOBAHHS, NPWHaNMHi, OAWH
HarpiBarbHUN enemMeHT Yy OpMi NSIOCKOrO enemMeHTa 3 ABOMa MNPOTWUMEXHO PO3TalloBaHWMK NPOBIgHMKaMKU Ta
MOKPUTTAM MiX HWMMW, Sike BKIHOYaE MaTepian MOKpUTTA AN BUMNPOMIHIOBANIbHUX MOBEPXOHb, MPU3HaYeHUn Ans
reHepyBaHHS eneKTPOMarHiTHAX XBUIb, WO CKITaAaeTbCa i3 3B'A3YBanbHOI PEYOBUHM, i30MIOIOHOTO  areHTa,
AuncnepryBanbHOI peqoBMHU, BoAM Ta rpadity, Ta 3acib ans yTpuMmyBaHHs ob’ekTa HarpiBaHHs, KWW BiApi3HAETbCSA
TUM, WO OCHOBa HarpiBanbHoOro enieMeHTy mae dopMmy Tpybu i € KOMMNOHEHTOM HarpiBada piguHuW, Ae piguHa Moxe
HanueaTucb B Tpyby i/abo npoxognTu Kpisb Hel.
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