O6nacTb TeXHIKM LbOro BUHaxony

Llen BMHaxig BiAHOCMTLCS 0O BUMAPHUX MPUCTPOIB. binbll KOHKPETHO, Uen BUHaxig BigHOCUTbLCA A0
HOBOr0O BUMApPHOro ocepas.

PiBeHb TEXHIKM LIbOro BUHaxony

B TenepiwHin 4Yac enekTpMyHe pPe3nCTMBHE HarpiBaHHA 3a3BMYyal 3HaxXo4WUTb 3aCTOCYyBaHHA B
€rNeKTPOHHMX curapeTax Ta Aesknx MegudHuxX BUnapHuKax ansa HarpiBaHHs pigvH 3 YTBOPEHHSM aepo30rto.
Ak npaBuno, BUAINAKTbL YHOTUPWU HACTYMHI TUNW.

Mo-nepLue, CKNOBOMIOKOHHWUI LLIHYP MAKC HarpiBasibHUIA OPIT: Y HAWOINbLL NOLWMPEHOMY BUMAPHUKY OIS
€NEeKTPOHHOI cUrapeTun, ik NpaBuio, Pe3NCTUBHUIA HarpiBanbHUn ApiT HAMOTaHWI Ha BOSIOKOHHUIA LUHYP, LWO
BUKOPUCTOBYETLCA AN nepefadi piguHu. CKNOBOMOKOHHWUA LUHYP BWKOPUCTOBYETLCA $SIK OCHOBHWI
nepegaBanbHU MaTepian, OCKiNbkM BiH 3abesnedvye MiLHMI Kpal, CTIMKICTb OO0 BWUCOKOI TemnepaTypu,
BMCOKE MOMMUHAHHS PiavHW | BUCOKY WIBMAKICTb nepefadi. OgHak HambinbWnin HeAoMiK CKNOBOMOKOHHOIMO
WHypa nonsrae B TOMY, WO BiH Nerko posnagaeTbca Ta BUpobnse nnactiBui. Kpim Toro, nonoxeHHs
HarpiBaneHOro ApoTy 3MIHIOETBCS, KONW HarpiBanbHUM APIiT HAMOTYETBCS HaBKOMO BOMOKOHHOIO LUHYpa, Ha
NMOBEPXHIO HarpiBanbHOro ApPOTY Pi3HVM YMHOM BMNAIMBAE HABKOSMLUHE CepefoBULLIE BOMOKOHHOrO LUHYpa, B
pesynbTaTi 4oro CrnocTepiraloTbCA HU3bKa CTINKICTb BWMAPHOrO MPUCTPOHD, HU3bKa e(EKTMBHICTb
BMNApPOBYBaHHSA Ta ropiHHA 6e3 KOKCOYTBOPEHHS.

Mo-gpyre, 6aBoBHa NntoCc HarpiBanbHWMA ApiT: NnpubnuaHo B 2013 poui 6aBoBHa noyana 3aMiHioBaTK
CKINOBOMOKOHHWUI LUHYP SIKk OCHOBHUI NepefaBarnbHUin MmaTepian. Y NOpiBHSAHHI 3i CKNOBOMIOKOHHUM LUHYPOM
0aBoBHa BUSBMSAETLCA Oe3neyvHillow i nepegae apomart, kUM BinbLLIOK Mipot0 HabnMKeHUn 0o apomarty
TIOTIOHY, Yepes piavHy Ons enekTpoHHMX curapeT. Lia po3pobka novanacs 3 6aBoBHAHOro abcopbeHTy Ta
opraHiyHoi 6aBoBHM SK ©aBOBHW AN NMPOMMUCMOBUX ENEKTPOHHUX CurapeT, Takmx $K AoBrowtanesnbHa
B6aBoBHa BULLOrO ratyHky. B TenepiwHin yac 6aBoBHa MNiOC HarpiBanbHUA ApiT, SK i paHiwe, 3aniMaloTb
npoBigHe MiCLe Ha PVHKY, ane Lykop Yy Cknagi piavHn Ans enekTpoHHux curapet byae agcopbyBatmcs Ha
NOBEpXHi HarpiBanbHOro ApoTy, YTBOPIOKYM MaTepian, Skui 3asBuyan Ha3nBaeTbCsH TEPMIHOM "Byrneuesi
BigKnageHHsa", WO npu3BOoAUTb A0 MOTEMHIHHA ©aBOBHM, a TaKoX CMPUSE YTBOPEHHIO LWKIANMBUX Ta
NoTeHUinHO WKianmeux koMmnoHeHTiB (HPHC) y cknagi aeposonto.

Mo-TpeTe, KkepaMiyHe BuMapHe oOcepas: po3pobKa enekTPOHHWX curapeT mnpu3sena Ao MOosABU
Pi3HOMaHITHMX nepegaBanbHMX MaTepianiB. [lopuCTi KepaMmiyHi nepefaBanbHi MaTepianu 3aBoroBanu
nonynspHiCTb Y BUPOOHULTBI €NEKTPOHHMX curapeT. Ha pyvHKy € ABa OCHOBHMX TUMW KepamiYyHMX BUMAPHUX
ocepab: ANg OTPUMaHHSA OOHOro TUMy BNPOBAMXKYOTh HarpisanbHUA OPIT Y NOPUCTUIN KepaMiyHUin maTtepian,
Hanpuknag, CCell; ans oTpumaHHs iHWOro TMny cnocobom TpadapeTHOro ApyKy HAaHOCSTL LWap NPOBiAHOMO
HarpiBanbHOro NMOKPUTTH Ha NOPUCTUI KepaMivyHn maTepian, Hanpuknag Feelm i Silmo. MNopu B nopuctomy
KepamidyHOMy MmaTepiani pos3kuaaHi 3a po3MipamMn B LUMPOKOMY [Aianas3oHi, B pe3ynbTaTi 4oro nerko
BiAOYBaETbCA KOKCOYTBOPEHHSA abo ropiHHA 6e3 KOKCOYTBOPEHHSI OESAKUX PiOKMX KOMMOHEHTIB MPOTArom
KYPIHHSI €MEeKTPOHHOI curapeTu, abo BUTIK PigMHN BHAcMigoK BENUKMX nepdopauiiHuX OTBOPIB. Y AOKYMEHTI
CN20188001973.3 poskpuTo, WO nniBKy 3aBToBWKKM Big 0,5 A0 5 MKM i3 cnnaBy TUTaHy Ta LMPKOHIlO Ta
3axucHy nnisky 3asToBwku Big 0,1 4o 1 MKM i3 cnnasy 3onoTa Ta cpibna HaHOCATb CNOCOBOM PO3NUIEHHS
Ha NOpUCTUA KepaMmiyHUA mMaTepian. [Npu Takii TOBLUWHI Ha SKICTb MMIBKM HEMUHYyYe BMNnMBae NoBepxHeBa
LLIOPCTKICTb NOPUCTOrO KepamMiyHOro maTepiany.

Mo-4yeTBepTe, iHWI BUNApHi ocepasa: Hanpuknag, B AokymeHTax CN201620757596.4, CN201810009220.9
i CN201910229470.8 po3kpuTi BMnapHi ocepas, WO ABNsOTb CODOK MiKpoenekTpoMexaHiyHi cuctemm
(MEMS) Ha OCHOBi MOHOKPUCTamni4YHOro KpeMHito, SKi Npu3Ha4veHi Ans BupileHHS npobnem HeCTIAKOCTI
TeMnepaTypu BUMApPOBYBAHHA Ta 3MiHM apomarty, sKi  BUKNMKaHi ©esnocepefHiM KOHTaKTOM  Mix
HarpiBanibHOK MOBEPXHEK Ta PIOVHOK Ans enekTpoHHuX curapeT. MikponepdopaudinHa nnactuHka 3
MaTpuuero MikponepdgopauinHiux OTBOPIB 3HaXOAWTb 3aCTOCYBaHHA ANS peryrnoBaHHA MOTOKY PiOVHW.
HiameTp MmikponepdopauinHMx KaHanie Ans Tekyvoro cepeposuia ctaHoBuTb Big 10 go 500 mkm, a
JOBXMHa LMX MikponepdopauinHux kaHanis ctaHoBuTb Big 500 go 1000 mkm. MeTanesi nniBku MICTATb
oavH abo pekinbka matepianie Ti/Pt/Au, TiW/Au, Al, Cr a6o Pt/Au i matotb ToBLMHY Big 200 go 500 Hwm.
MpoTe cucTemMHa HafifHICTb TakMX NPUCTPOIB, SIK i paHille, 3anvwaeTbcsa NpobnemaTnYHo. IHWKIA Npuknag,
npeactaenaTb AokymeHTn CN201821218626.X i CN201810855337.9, B sdkux ONMCaHUM BUNAPHUK
KaninapHoi mMaTpuui i3 3acTtocyBaHHAM TpyboOK 3 HepXaBiloyoi MeAMYHOI cTani Ta CKnsHux Tpybok 3
BHyTpiWwHiMK giametpamu Big 0,01 go 0,1 MM gk KanindapHOi MaTpuui. 30BHILLHIA NUCT 3 HepXagitoyoi cTani
Mae ©6esnocepefHe HarpiBaHHs, BHacMigOK YOro aHamnoriyHMM 4YMHOM 3anobiraeTbCs  KOHTAKT  MiX
HarpiBanbHUM €eneMeHTOM Ta PIAWHOK AN eNeKTPOHHUX curapeT. EdekTnBHa nnolla BUNapoOBYBaHHS,
yepes sKy NpPoxXoauTb TeKydYe cepenoBuLle, CTaHOBUTL 0 50 %. Y 3a3HaveHMx NaTeHTHMX 3asiBKax NoAonaHi
HeJosiKM KepaMiyHUX HarpiBarnibHUX €NEeMEHTIB, TakMM YMHOM, WO Oyna oTpMMaHa BuMnapHa eneKkTpoHHa
curapeTa, ska Oinblow Mipolo HaragyBana TpaguuiviHi curapetu. OpgHak obpobka Ta ckragaHHs
MIKpOTPYOOK CTBOPIOIOTH MEBHi PU3UKM WOAO Oe3neku, KOMM MOPOLLIOK Ta iHWIi YaCcTMHKM HaOXOAsTb Y
aepos0/b.

Lo crtocyeTbcst Oe3neku, xova y NpeAcTaBreHMX BULLE YOTMPbOX CrMocobax BUMApOBYBaHHS 3HAYHO
CKOPOYYETLCA BMICT LUKIANMBUX [HFPEOIEHTIB Yy MOPIBHAHHI 3 TpaguUiHUMK curapeTamu, BCe X Taku



3anuLaTbCa NeBHi CNigoBi KiMbKOCTI TOKCUYHKX i LWIKIANMBUX peyvoBMH. 30KpemMa, BHaCniAoK BUPOBHNYOro
npoLiecy Ta CTPYKTYPHMUX 0COBNMBOCTEN NOPUCTOr0 KepamidyHOro matepiany, Aesiki NpuKpinneHi BNpoBamKeHi
YaCTUHKM NMOPOLLKY abo 3a3HayeHi kepaMmidHi YacTUHKM ByayTb HEMUHYYe HaaxoauTn B aepo3onb. Kpim Toro,
BHaACMigOK NoAiny KpuctaniyHux gas Ha NOBEpPXHi KpUCTaniyHUX 3epeH KOHLUEHTPYHTbLCA LOMILLKN BaXKKMX
MeTarniB, SKi fierko BUNyroBylTbCHA Y BUMApPOBHY piauHy. B gaHuMi Yac ekcnepuMmeHTanbHO OOBEAEHO, Lo
CnifoBi KINbKOCTI BaXXKMX MeTariB MOXYTb OyTW BUSIBIIEHI B aepo30fisiX AEeAKUX E€NIEKTPOHHUX CurapeT 3
BUMapHUMM KEpPaMIYHUMKN ocepasamu.

KopoTke po3KkpuTTS LbOro BUHaxogy

3agada ubOro BMHaxody nonsrae B Tomy, Wo6 nogonatu HedonikM y Bule3ragaHux LOKyMeHTax
nonepeaHbLOro pPiBHA TEXHIKM i 3anNpOnNoOHyBaTU HOBE BUNapHe OCepas, sike He TinbKu 34incHioe 6esnedHiwe
BMMapOBYBaHHS, ane TakoX A03BONSAE, 3aBASKN TOYHIA KOHCTPYKLiT, BUNApOBYBaHHSA 3 perynoBaHHAM 03U
Ta piBHOMipHE BUNapoBYBaHHs1 63 KOKCOYTBOPEHHA Ta BUBINTIbHEHHS YaCTUHOK.

[na BupileHHs npeacTaBneHUX Buule UiNen HOBE BUMapHe ocepad, onvcaHe Yy LUbOMYy BUHAXOAi,
MICTUTb NigKNagKy Ocepasl i HarpiBanbHWA eneMeHT Ha nigknagui ocepas, NpuyoMy nigknagka ocepast
BUrOTOBNEHa 3 LWiNbHOro Martepiany 3 nepdopauiiHuMyM OTBOpamMu, L0 MepedarwTb piavHy Ang
€NEKTPOHHMUX CcurapeTt, po3nogineHMMn B Nigknagui ocepas, giameTp nepdopauinHux OTBOpPIB  LWO
nepefarwTb pPigMHy AMs €NeKTPOHHUX curapeT, ctaHoBuTb Big 1 Ao 250 MKM, i TOBLUMHA CTiHKM MiX gBOMa
cycigHiMM nepdopauintHuMn OoTBOpaMK, WO nepefarTb PiaVHY ANA eNeKTPOHHUX curapeT, CTaHOBUTb
MeHLUe Hixk 500 MKM.

LWinbH1 maTepian Moxe OyTWU OAHMM 3 HacTyMHMX MaTtepianiB: MOHOKpUCTarniyHi abo nonikpucTaniyHi
mMaTepianu, CTilKi O BWCOKOI TemnepaTtypu i CTiiki 4O TennoBOro ygapy ckna abo LWinbHi KepamiyHi
maTepianu. lepeBaxHO MOHOKPUCTaMYHIi MaTepianM MOXyTb SBNATM COBOK0 MOHOKPUCTaMiYHUA OKCWA
arntoMiHil0 Ta MOHOKPUCTaMIYHUI KPEMHINn; KpiMm Toro, MOXyTb ByTu nonikpuctaniyHi KpemHieBi martepianm
TOLLLO; CTilKi 4O BMCOKOI TeMnepaTtypu Ta CTilKi 4O TeNrnoBoro ygapy Ckra MOXyTb SBMASTU COBOI KBapuose
ckro, bopocunikaTHe ckno abo anoMocurikaTHe CKIo; i LWinbHi kepaMivHi MaTepianu MOXyTb SBNATM COBOt0
OIOKCUA, KPEMHilo, OKCMA artoMiHilo, AOioKCuA, LMPKOHI0, OKCUA UMWHKY, KapOig KpemHito, giatomiT, myniT,
LMPKOHIT abo anaTuT 3 BiAHOCHOIO LWiNbHICTto, Wo nepesuwye 70 %.

lMepeBaXKHO MOPUCTICTb LWLINBHOIO KepaMiyHOro maTtepiany CcTaHoBMTb MeHwe Hik 30 %; nepeBaxHO
NOPUCTICTb LLifIbHOro KepamidHOro MaTtepiany CTaHOBUTb MeHLe Hix 10 %.

MepeBaxHO, HarpiBanbHUN eneMeHT ABMnsie cOO0K TOHKY MIiBKy/000MOHKY abo MeTaneBui HarpisanbHWN
erneMeHT.

MepeBaxHO, HarpiBanbHUN erneMeHT HaHeceHun $K MNokputTa abo BUrOTOBMEHUA CMOCOGOM
TpachapeTHOro ApyKy, BUrOTOBMAEHUA CNocoboM napodasHOro OCadXXEeHHS, BUrOTOBIEHWMA CMOCOBOM
pigkodasHoro ocagxeHHs abo 6e3nocepeaHbO NPUKPINMEHUA OO NiIAKITAAKU BUMAPHOrO ocepas.

lMepeBaxHO, TOBLUMHA HarpiBanbHOro €ieMeHTY CTaHOBUTb MeHLe Hixk 100 MKM, SIKLLO BiH HAHECEHWUI 5K
nokpuTTA abo BUrOTOBMEHUIN cnocobom TpadhapeTHOro Apyky, 5 Mkm abo MeHLe, AKWO BiH BUFOTOBNEHUN
crnocobom ocagXeHHs, abo meHLwe Hixk 50 MKM, SKLLO BiH NPUKPINIEHNN.

lMepeBakHO HarpiBanbHU enemeHT BMBpaHmn 3 6ioCyMiCHMX NMIBOK, TAKMX K MI1IBKA Ha OCHOBI TUTaHYy,
TaHTany Ta iX cnnaey, MMiBKM Ha OCHOBI OKcuAiB TUTaHy/TaHTany, abo metaneBux donbr, 3'€4HaHMX 3
nigKknagkoto BunmapHoro ocepas. HeoBoB'A3kOBO 3axvMCHy nNacuMBHY MMIBKY [J04ATKOBO HAHOCATb Ha
HarpiBanibHUN enemMeHT, SKWo Le HeobxiaHo.

HiameTp nepdpopauiiHMx OTBOpIB, WO NepefalTb PiAVHY ANs eneKkTPOHHUX curapeT, cTaHoButb 150
MKM abo MeHLule, nepeBaxHo Big 25 oo 120 MkM, i nepeBaxHiwe 80 Mkm abo MeHLLe.

[MepeBaxHO TOBLUMHA CTIHKM MK ABOMaA CyCiQHIMWU nepdopauinHuMn oTBOpamMu, WO nepeaaroTb piguHy
0N eneKTpoOHHMX curapeT, CTaHOBUTb MeHLUe HiK 250 MKM, nepeBaXHO MeHLUe HixX 150 MKM i nepeBaxHille
MeHLLEe HiK 100 MKM.

MepeBaxHo nepdopadiiHi OTBOpW, WO nepefalrnTb PiOUHY AN eNneKTPOHHWX curapeT, BUroTOBIEHI
crnocobammn  eKCTpy3iHOTO  (POpPMyBaHHS, iHXEKUINHOro (OPMYBaHHS, KOMMPECINHOIO (HOpPMyBaHHS,
TPUBMMIPHOIO APYKY, fla3depHoi 06pobkm abo MmexaHiYHOro CBepAniHHS.

3aBasiku YTBOPEHHIO perynboBaHWMX KaHaniB Ans Tekydoro cepefoBullia B nigknagui, onvcaHe HoBe
BMNapHe ocepas MOXEe 3A4IMCHIOBATKM He TiNbku NpuMOnM3He BUNApPOBYBAHHA HA MICLi 3aCTOCYBaHHS, ane
TaKoX KypiHHS eNeKTPOHHOI curapeT 3 TOYHUM perynoBaHHAM 003U 3a JONOMOro BU3HAYEHHS KifbKOCTI
KaHaniB Ans TeKy4yoro cepefoBullla, a TaKOX PiBHOMiIpHE BMMapoOBYBaHHS 3a AOMOMOIOH MaKCUMarbHOro
perynioBaHHs NpoLeciB 3apoaKOTBOPEHHSA Ta 3pOCTaHHS BUNapeHUX YacTUHOK. binblle 3HauyeHHs mae Te,
wo nigknagka 6Ginbwe He sBNse cobol MOPUCTUIA KepaMmidHWIA MaTepian, i perynioBaHHA KypiHHS
€eKTPOHHOI CuUrapeTu y BCbOMY MpOLIECi BUMAPOBYBAHHS € AyXe CTiikuM Ta 0e3nevyHuM, MOBHICTHO
3anobiraeTbCcs BMBINIbHEHHS Y BUMAPEHUA aepo30sib KepaMiYHMX YaCTUHOK i BiGHOCHO TOKCUMYHMX i LUKIOIMBUX
PEeYOBMH Y BUMAPHWUKY Ha OCHOBI MOPUCTOrO KepaMiYHOro martepiany, i B pesynbTaTi UbOro AOCAraeTbCcs
OesneyvHiwe, Ginbl pPiBHOMIPHE i KiNTbKICHO JO30BaHe KypiHHS €NEKTPOHHOI CUrapeTu.

KopoTkun onuc ciryp

Ha cpir. 1 npegcrtaBneHa cxemaTuMyHa fJiarpama CTPYKTYpU Nigknagku BUNApPHOro ocepas 3rigHo 3
BapiaHTOM 37iNCHEHHA 1 LbOro BMHaxXoAy;



Ha cpir. 2 npeacraBneHa cxemaTuyHa fJiarpama CTPYKTYpu NigKNagku BUNapHOro ocepasa 3rigHo 3
BapiaHTOM 37iNCHEHHSA 2 LIbOro BUHAXOAY;

Ha cpir. 3 npencraBneHa cxemaTuyHa fJiarpama CTPYKTYpM NiOKMagku BUMApHOro ocepasa 3rigHo 3
BapiaHTOM 34iNCHEHHS 4 LbOro BUHaxXoAy.

[loknagHe po3KpUTTS BapiaHTIB 34iIMCHEHHS LbOro BUHAXo4y

LLo6 3pobutn Binblu 3po3yMinuMMM 3agadi, TEXHIYHI pilLeHHSA Ta nepeBary LUbOro BMHaxody, AOKIagHUN
OnuC LbOro BUHaxody 404aTKOBO NpeAcTaBleHnn HUxXYe 3 NOCUITaHHAMM Ha CynpoBigHi dirypu Ta BapiaHTu
3piicHeHHs. [logaTKoBi O3HaKW Ta nepeBary Uboro BMHaxody OyayTe npeacTaBrieHi YacTKOBO B HACTYMHOMY
ONWCi, i NPN LbOMY BOHW CTaHyTb BinbLl 3pO3yMINIMMMN YACTKOBO 3 HACTYMHOMO onucy, abo BOHU MOXYTb OyTK
NPaKkTUYHO peani3oBaHi B paMkax Lboro BuHaxony. HeobxigHoO po3ymiTu, O HACTYNHUI onuc aBnsie coboto
BUKIMIOYHO MpuKnag i He € obmexxyBanbHUM ANS LibOro BUHaxoay.

Hose BunapHe ocepasi, onucaHe y UbOMy BMHAxXo4i, MICTUTb NigKNaaKy ocepas i HarpiBanbHUN enemeHT
Ha nmigknagui ocepasi, Nnpu4oMy nigknagka ocepas BUroToBreHa 3 LWinbHOro martepiany 3 nepdopauiiHumm
oTBOpaMu, WO nepefarwTb pPiAVHY AN eneKTPOHHUX curapeT, po3nofineHvMmn B nigknagui, AiameTtp
nepdopauiiHix OTBOPIB, WO NepeaarTb PigMHY NS eNeKTPOHHUX CTaHoBUTHL Big 1 0o 250 MKM, i TOBLWMHA
CTiHKM Mi>XX ABOMa cycigHiMuM nepdopauintHuMn oTBOpaMu, Lo NepedarnTb PianHy Ans enekTpoHHUX CUraperT,
cTaHOBUTb MeHwe Hix 500 Mkm. LWinbHWMA Mmatepian Moxe OyTM OAHMM 3 TakuMx MaTtepianis:
MOHOKpUCTaniyHniA OKCcKA antoMiHito abo iHLWi MOHOKpUcTaniyHi abo nonikpucTaniyHi maTepianu, CTiiki go
BWCOKOI TeMnepaTtypu i CTiiki 4O TENNOBOro yaapy ckna, a TakoX LWifbHi kepamiyHi maTepianu. NepeBaxHo
CTifKi O BMCOKOI TeMnepaTypu i CTilKi 4O TENNOBOro yaapy Ckna MOXyTb SIBNATM cOOOK KBapLOBE CKIO,
BopocwunikaTtHe ckno abo aniomocunikaTtHe CKMO, i LWiNbHI KepamiyHi maTtepianm MOXyTb SABRATM COBOI0
OIiOKCMA, KPEMHII0, OKCUA arntoMiHilo, OIOKCUA LIMPKOHItD, OKCUA LMHKY, Kapbig KpemHito, giatomit, abo anatut
i3 BIOHOCHOIO LWinbHicTIO, WO nepesuwye 70 %. MNopuCTiCTb LWiNbHOrO KepamivyHOro martepiany CTaHOBUTb
mMeHwe HixX 30 %. HarpiBanbHun enemeHT sBnse cobot TOHKY nniBky/obonoHky abo meTtanesun
HarpiBanbHUA eneMeHT, KU HaHeCeHUN SK NMOKPUTTS abo BUrOTOBMEHUA CMOCOBOM TpadhapeTHOro APYKY,
BUrOTOBNEHUA CNOocobom napoda3HOro OCaaXeHHsi, BUFOTOBMEHU cnocobom pigkodasHoro ocamkeHHs
abo GesnocepedHbO NpUKpiINeHud 0o nigknagku ocepas. MNepdopauiiHi oTBOpK, WO NepenarTb piavHy
ONs enNeKTPOHHMX curapeT, BWUrOTOBMNEHi crnocobamm  eKCTpysiMHOro  opMyBaHHS,  iHXEKLINHOro
(POpPMYBaHHS, KOMMPECIMHOrO (OpMyBaHHSl, TPMBUMIPHOIO APYKY, NasepHoi o6pobknm abo MexaHi4yHoro
CBEpASIiHHA.

3rigHO 3 UMM BMHaxo4oM LWiNbHUA MaTtepian i Noro TOBLUWHA, PO3MipM Ta MOMOXEeHHA nepdopauinHnx
OTBOpIB, L0 NepefalTb PianHY ANs eNeKTPOHHUX curapeT, MatTb BUpillansHe 3Ha4YeHHs AN peryntioBaHHsA
BMMapeHoro aeposoriio, OCKINbKU eKkcnnyaTauiiHi XxapakTepucTUKNM aeposoriio 3anexaTb Bif Noro TOYHOro
perynioBaHHs Ta piBHOMipHOCTI. Po3amipu nepdopauinHnx oTBOpIB, WO nepeaatroTb PIUHY ANA enekKTpOHHUX
curapeT, MawTb BuUpillanbHe 3HaAYeHHA ANnA XiMiYHOro cknagy aepos3ono Ta perynioBaHHA po3Mipis
YaCTMHOK, a TaKOX BOHM MalTb BUpillanbHe 3HA4YeHHs AN 3anobiraHHs KOKCOYTBOPEHHIO MPU HU3bKil
TemnepaTypi. 3rigHO 3 UMM BUHAxoAOM 3anobiraeTbCHa 3BMYANHE 3aCTOCYBaHHA MOPUCTOrO KepamiyHOro
MaTepiany, i 3aranbHa MiLHICTb BUMNApPHOro ocepas Marepiany 3HayHO NiABULLYETLCHA, B pesyrnbTaTi 4Yoro
MOBHICTIO 3anobiratoTbCs BMBINIBHEHHSA KEpaMiYHNX YaCTUHOK B @aepo30/ib | nogarnblue MOLWKOOXKEHHS NEreHis
nig gieto umx napis.

BunapHe ocepasa 3rigHO 3 UMM BMHaxodoM Jonae Hedonikm BUKOPUCTOBYBaHUX B TeMepillHin 4ac
NOpPUCTUX KepaMidHUX maTepianis, y TOMy YMCni Taki, K HeperyrnboBaHa NopuUCTiCTb, HEPIBHOMIPHI po3Mipu
nop i ix posnofin, LWOPCTKA MNOBEPXHs, HECTike perynioBaHHA BUNapoOBYBaHHS BHAaCNigoOK cerperauii
MiXX3€PEHHUX MEX B NMpoLEeCi OTPMMaHHSA NOPUCTMX KepamidHMX maTepianiB. 3aBOsK/M PO3YMiHHIO MexaHi3My
BMMapoBYBaHHSA Ta perynioBaHHA BUNApOBYBaHHSA BCTAHOBMIOETLCSH MEXaHi3M PiIBHOMIPHOro Ta KifbKiCHOro
BMMApPOBYBaAHHS, i B pe3ynbTaTi LbOro OA4HOYACHO MOKPALLYHTbCA PO3MNoAin YacTUHOK 3a po3Mipamu Ta
ckrag XiMiYHMX KOMMOHEHTIB BunapeHoro aeposonto. OTxe, 3Ha4YHO MOKPALLYTbCS MPUMPOOHMN
CcMmak/apomar, CTiKiCTb CMaKy Bif NMEpLUOT 3aTsPKKU 40 OCTaHHbOI 3aTSKKW, @ TAKOX CMaKOBE 3a[0BOJIEHHS.
Kpim Toro, po3mip Ta KinbkicTe nepdopauiiHux OTBOpIB, WO NepeaaTb PiauHY ANs enNeKTPOHHUX curaper,
3riAHO 3 LM BUHaxXo40M MOXHa perynioBaTy 3rifHO 3 XapakTepucTukamm piguHu Ans eNeKTPOHHUX curaper.
Taknm 4YMHOM, MOBHICTIO 3anobiraloTbca Aesiki Hedoniku chipanei Ha OCHOBI TpaauLiAHMX MOPUCTUX
KepaMidHUX MaTepianiB, Taki K HM3bka TemnepaTypa KOKCOYTBOPEHHSI AeAKUX iHrpefdieHTiB y piauHi ans
€NEKTPOHHUX CUrapeT BHACMigOK HEBIAMOBIAHOCTI MK po3MipaMmyn Mop Ta OESKUMU MEBHUMMWU XiMiYHMMMN
iHrpenieHTamMu. 3aBASKM perynioBaHHIO NPOLUECcY Ta MeXaHi3My KypiHHA €MNeKTPOHHOI curapeTu 3HauyHOoK
Mipot0 iHribytoTbCA Aeski XiMiYHi peakuii, BKMOYa4M TepMiyHe pO3KnafaHHs, Yy Npoueci BUNapoBYyBaHHS.
TakuM YMHOM, 3HAYHOK MIPOK CKOPOYYETHCA BMICT LWKIOAMBUX Ta MOTEHUIMHO LUKIASIMBUX KOMMOHEHTIB
(HPHC) Ta Baxkux meTanie B aeposoni. Kpim TOro, MOBHICTIO YCYBa€eTbCsl BMBINIbHEHHSI KepaMiYHUX
YaCTUHOK.

lMepeBaXkHO MOPUCTICTb LWiNbHOrO Martepiany 3rigHO 3 UMM BMHaxo4oOM CTaHOBUTb MeHW Hik 10 %;
TOBLUMHA HarpiBasibHOrO efieMeHTa CTaHOBUTb MeHLWe Hik 100 MKM, SIKWO BiH BUFOTOBIIEHUM CMOCOGOM
NnokpuTTA abo TpadapeTHOro ApPyKy, 5 MkM abo MeHLle, SKWO BiH BUrOTOBIIEHUI CcnocobomM napodasHoro
ocakeHHs1, abo MeHLue HixX 50 MKM, SKLLO BiH BUTOTOBMNEHWIA CNOCOBOM CKpinneHHs.



[MepeBaxHO HarpiBanbHUN enemMeHT 3rigHo 3 UMM BMHaxo4oM BubupaloTb 3 BGiocyMicHUX maTtepianis,
Takux $IK TUTaH, TaHTan Towo, abo BiANOBI4HI cnnasBu, NMIBKM OKCUAIB TUTaHy/TaHTany, abo mMeTanesi
donbry, cKpinneHi 3 nigknagkol ocepas. HarpiBanbHUn eneMeHT TakoX MoXe sBNATU cobOoo nniBku 3
iHLIMX TEPMOCTINKMX MPOBIAHMX CMOfyK abo ix cymiwen. 3axucHa nacuBHa nniBka Moxe OyTM 4OOATKOBO
HaHeceHa Ha HarpiBanbHUM enemMeHT 3a HeODXiQHOCTI.

HiameTpun nepdopauinHnx OTBOPIB, WO NepeaarTb PIOUHY ANs eNeKTPOHHUX curapeT, ctaHoBnAate 150
MKM abo MeHLle, nepeBaxHo Big 25 Ao 120 mkMm i nepeBaxHiwe 80 MKM abo MeHLLe.

lMepeBaxHO TOBLUMHA CTiHKM MK ABOMa CyCigHiMK nepdopauinHnMm oTBOpaMu, WO nepenarwTb pPiauHy
ONs eNeKTPOHHUX CUrapeT, CTaHOBUTb MeHLe HiK 250 MKM, nepeBaXXHO MeHLIe HixX 150 MKM i nepeBaHilLe
MeHLue Hixk 100 MKMm.

3rigHO 3 UMM BMHAXO4OM, 3aBASKW PerynioBaHHIO KaHaniB Ans TeKy4oro cepefoBuLLa i HarpiBaHHIO Ha
MiCLi 3acToCyBaHHS, CTae Binbll TOYHUM PEryrioBaHHA BUMNAPOBYBAHHS, 3apOAKOTBOPEHHS i AMHAMIYHOrO
3pOCTaHHSA NicNs 3apOAKOTBOPEHHS, TAKMM YMHOM, LLIO PO3MIp i CKnag YaCTUHOK, a TaKoX KiNbKiCTb/06'eM i
TeMmnepaTypa BMNapeHoro aepos3oro MOXHa perynioBaty abo BCTaHOBMIOBATM Bi4NOBIOHO A0 KOHKPETHUX
BMMOT 0 BUNApPOBYBaHHSA, €PEKTUBHICTb Nepeaadi HIKOTUHY MOXe MOKpaLLyBaTUCHA NEeBHOK Mipoto. Bunyck
KOXHOro nepdopauinHoro oTBoOpy, WO nepedae piauHy Ons enekTPOHHUX curapeT, Mae BupilwanbHe
3HAYeHHA AN NovaTKy 3apoAKOTBOPEHHS NPY BUNApOBYBaHHI. 3p03yMmino, piagMHa Ans enekTpoHHNUX curapeT
TakoX MOLMPIOBATUMETLCS  HarpiBanbHOK MNOBEPXHEK. TOBLWMHY CTIHKM MK ABOMa  CycigHiMu
nepdopauiiHiMn oTBOpaMu HeOBXiAHO perynioBaTh Ha PiBHI HXKYe Hixk 250 MKM, Wwo Oyae 3Ha4YHOK MipOoHo
3HWXYBaTU PU3UKM TOrO, WO piguHA AN eNeKTPOHHUX CUrapeT He 3MOXe MOBHICTIO NOKpMBAaTU HarpisarbHy
nosepxHio, abo He Byae 3anobiraTncs NOKPMTTS HarpiBanbHOI NOBEPXHi B MPOLECi BUNapOBYBaHHSA PiaWHU
ONs eneKTPOHHMX curapeT, BHAcCMigOK Y0ro MOBHICTHO 3anobiraeTbCs ropiHHA ©e3 KOKCOyTBOpPEHHs abo
nokaneHe HagmipHe nigsuweHHa Temnepatypu. OTxe, 3rigHO 3 LMM BUHAxo4oM Moxe OyTu BM3HAYEHO
BMNApPOBYBAHHA Ha MicClUi 3acTocyBaHHA abo KypiHHS €neKTPOHHOI curapeTu Ha Micui 3acTtocyBaHHs. B
TenepiwHin 4Yac B nepeBaxHiN BinNbLIOCTI BMNapHMX MPUCTPOIB 34INCHIOETLCS HarpiBaHHs nosa Micuem
3aCTOCYyBaHHSA 3a [JOMNOMOro  TENMOMPOBIOHOCTI, BHACMiOOK 4YOro  CTBOPKETLCA  HEPIBHOMIPHICTb
TemnepaTtypu, sika TakoX sBnsie cobol OCHOBHY MPUYUMHY, 3a SIKOKO HE MOXYTb OyTWM MOBHICTIO YCYHEHiI
koMmnoHeHTn HPHC.

TexHi4Hi 03HaKK, SKi MPUCYTHI B PiI3HOMaHITHUX BapiaHTax 34IMCHEHHS LbOro BMHaxody, MOXYTb OyTu
06'egHaHi oaVMH 3 OOHMM 32 YMOBM, LLIO BOHM HE € B3AaEMHO CyrnepeyrniuBuMu.

BapiaHT 34icHeHHS 1

Migknagky BWrOTOBMANW i3 MOHOKPWUCTamMiyHOro okcugy antoMiHito. [Micna mexaHiyHoi o6pobku Ha
BepcTaTi 3 4McrnoBUM nporpamHuM ynpaeniHHam (YIY) ona HaganHs BignosigHOI hopMy Ta po3MipiB
BMKOPUCTOBYBanNu nasep 3 TpaHcdokatopoM Ans YTBOPEHHS B Nigknagui maTtpuui nepdopauiiHux oTBOPIB,
npudomy fdiametpu nepdopadiiiux otsopis cknaganu 120 mkm, 100 mkm, 80 mkm abo 60 MKM, i TOBLLMHA
CTiHKM MiXX ABOMa CycCigHiMM nepdopauinHnmmn otBopammn ctaHosuna 250 mkm, 200 mkm, 150 mkm a6o 100
MKM, BignoBigHo. MaTtpuusa nepdopauiiHux 0TBOPIB MOXe ByTM NPUCYTHBOI Y LWiNbHOYMNaKoBaHin TPUKYTHIN
abo npAMoKyTHIN opmi abo B iHWKX dopmax. llicns uboro nniBKy okcuay TuTaHy abo TaHTany (mniBka
oKkcuay TuTaHy ToBLWMHOK 4,5 MKM Ha dir. 1), Wwo mae ToBwWMHY B AianasoHi Big 0,35 MKM 80 5 MKwM,
HaHOCKIM cnocoboM HamnurneHHst abo eneKTPOHHO-NPOMEHEBOrO BMNapoByBaHHA. [Mpu LbOMYy TOBLUMHA
De3nocepeHbO NOB'A3aHa i3 BMICTOM KUCHIO Y TOHKiW nniBLi. LLlo cTOCcyeTbCsA pi3HOrO BMICTY KUCHIO B TOHKMX
nniBkax abo TOHKMX MIiBKax 3 HU3bKMM BMICTOM KUCHIO, MOBEPX OOAATKOBO OCa[pKyBanu MacuBHY MIiBKY,
Taky sk 30510Ta MniBka, TOBLUUHA SIKOi CTaHoBMa NpubnuaHo 12 HM (Ak npegcTtaBneHo Ha dir. 1). MoTim
BUrOTOBNSANN €eKTpoan 3 HaHeceHHsaM 6e3neyHoi NpoBigHOI nNacTu Ha obuaBa Topui Migknagkn Ta
npuegHyBanu [o Gatapei. TOBWWHA KOXHOI MMiBKM 3anexuTb Bif KOHCTPYKUii OMOpy Ta MOTYXHOCTI
BMNapoByBaHHA. [niBka, ocamkeHa MK CTiHKaMu nepdopauiiHux OTBOpiB, 3abesneyye piBHOMipHE
TemrnepaTypHe norne i UeHTP PiBHOMIPHOIO 3apOAKOTBOPEHHS, @ TaKoX YTBOPIOE perynboBaHi piauHHI Ta
MOBITPSIHI KaHanu Onsi TeKy4oro cepefoBulla B npoueci BunapoByBaHHsA. OTxe, o6'em Ta BnacTMBOCTI
BMMNApPEHOTO aepo30ril0  PEryniolTbCA HaNEXHUM YMHOM AN OOCArHEHHS NigBULIEHOT edEeKTUBHOCTI
nepejayi HiKOTUHY Ta 3a10BONIEHHA Pi3HOMaHITHUX BUMOr A0 aepo3onto. PiBHOMipHe TemnepaTypHe none
YTBOPKETLCH B pe3yrnbTaTi KOHCTPYKLii HarpiBanbHOro enemeHTa, Lo siBNS€ COO0K KOHCTPYKLitO MOKPUTTS,
HaHeceHoro crnocobom TpadpapeTHoro Apyky, abo ocamkeHoi nnieku, abo MeTaneBoi donbru, Ans sKoi
©e3nocepeHbO PErYMNETLCA PIBHOMIPHICTE TOBLUWHM CTiHKM. Henopwucti obnacti saBnsitoTe  coboto
HarpiBanbHy NOBEPXHIO, PerynoBaHHs NOTOKY PiAMHM i NOBITPS O3HaYa€e peryroBaHHs KaHaniB ans TEKy4oro
cepefoBULLia | peryrnoBaHHSA 3apOAKOTBOPEHHS MpW BUMApOBYBaHHI. Y BUNagky pisHUX TUNiB piguH and
€EeKTPOHHMX CuUrapeT Ta iHWWX piguMH piBHOMIpHE BUMApPOBYBaHHSA AOCAraeTbCsl 6€3 KOKCOYTBOPEHHSI Ta
BUBINTbHEHHSA KepaMivyHMX YacTMHOK. Ha opir. 1 HaBegeHun oguH npuknag,.

BapiaHT 34iMCHEHHSA 2

Migknagky BUrOTOBASINM i3 MOHOKPUCTaniYHOro OKCMAY antoMiHito. [licnsa mexaHiyHoi o6pobkn Ha
BepcTaTti 3 YMCMIOBUM MporpamHum ynpaeniHHam (YY) ona HagaHHsa BignoBigHoOT dopmu Ta po3mipiB
BUKOPUCTOBYBaNu nasep 3 TpaHCHOKaToOpoM Ans YTBOPEHHS B nNigknagui maTtpuui nepdopauinHnx oTBopiB,
npuyomy piametp nepcdpopauiviHoro otsopy ctaHoBuB 100 MKM, i TOBLUMHA CTIHKM MiX OBOMa CyCioHiMK



nepcdopauiiiumn  otBopamn ctaHosuna 200 mkm. Matpuua nepdopauinHnx oOTBOpiIB Moxe 6yTn
MPUCYTHLOK Y LLINBHOYNAKOBaHIN TPUKYTHIN abo NpsAMOKYTHIM dopMi abo B iHWKUX dopmax. lMicnsa uboro
nniBky okcugy TuTaHy abo TaHTany (nniBka TUTaHy TOBLUMHOKW 4 MKM Ha ir. 2), WO Mae TOBLUUHY B
pianasoHi Big 0,35 MKM OO0 5 MKM, HaHOCuUNM CrnocoboM HanureHHs abo eneKkTPOHHO-MPOMEHEBOIO
BMNapoByBaHHsA. [pyn UbOMYy TOBLMHA Ge3nocepedHbO MOB'A3aHa i3 BMICTOM KUCHIO Y TOHKiM nniBui. Lo
CTOCYETbCS Pi3HOTO BMICTY KMCHIO B TOHKMX MNIiBKax abo TOHKUX MAiBKax 3 HU3bKUM BMICTOM KUCHIO, MOBEPX
[04aTKOBO OCaKyBanu NacuBHY MNAiBKY, TaKy SIK 30510Ta NiliBKa, TOBLUMHA SIKOT CTaHOBUNa npubnunsHo 15 Hm
(sk npepcTaBneHo Ha dir. 2). MoTiM BUroTOBASNN eNeKTPoan 3 HaHeCeHHAM 6e3neyHoi NPoBigHOT NacTu Ha
obuaea Topui migknagkM Ta npuegHyeanu o 6artapei. ToBWMHA KOXHOI MAMiBKM 3anexuTb Big onopy Ta
HeobXiaHOI NOTY)XHOCTI ANns BunapoByBaHHA. [niBka, ocampkeHa MK CTiHkamu nepdopauilHnX OTBOPIB,
YTBOPIOE pPIBHOMIpHE TemnepaTypHe none i LUeHTp PiBHOMIPHOrO 3apOOKOTBOPEHHS, @ TaKOX YTBOPHE
perynboBaHi piguHHI Ta MOBITPSHI KaHanNu ONs TEeKy4yoro cepefosuila B npoueci BunapoByBaHHSA. OTxe,
06'em Ta BNacTUBOCTI BMNaApeHOro aepo30mto PerynoTbCs HANEXHUM YMHOM NS OOCAMHEHHS NigBULLEHOT
e(EeKTMBHOCTI nepefadvi HIKOTMHY Ta 3a40BOSIEHHSA pPi3HOMaHITHUX BUMOr [0 aepo3onto. PiBHOMipHe
TeMmnepaTypHe none yTBOPKETLCA B pe3ynbTaTi KOHCTPYKLIl HarpiBanbHOro enemMmeHTa, o sABnsie coboro
KOHCTPYKLIi0 MOKPUTTS, HAHECEHOro cnocobom TpadhapeTHOro Apyky, abo ocamkeHoi nniekn, abo meTanesoi
donbrn, ans sikoi 6e3nocepenHbo PerynoeTbCst PIBHOMIPHICTb TOBLUMHM CTiHKW. HenopucTi obnacTi ABnsitoTb
coboto HarpiBanbHy NMOBEPXHIO, i PEryrtoBaHHSA NMOTOKY PiAMHU i NOBITPSA O3Ha4Yae perynioBaHHs KaHarniB ang
TEKY4YOoro cepefoBuLLa i perynioBaHHA 3apoaKOTBOPEHHS NMpU BUNaApoOBYBaHHI. Y BUMNaAKY PisHUX TUNIB pianH
ONS eNEeKTPOHHNUX CcUrapeT Ta iHLWKX PiavH piBHOMIPHE BUNapoBYBaHHSA AOCAraeTbcst 6€3 KOKCOYyTBOPEHHS Ta
BUBIMbHEHHS KEpaMiYHNX YaCTUHOK abo ByAb-aKNX BaXKKMX MeTanis.

BapiaHT 3gincHeHHsa 3

Migpknagky BMroToBNSANM i3 NPO30POro KBapuosoro ckna. [llicna mexaHiyHoi obpobkn Ha BepcTaTi 3
4YMCNoBUM MporpamMHMM ynpasniHHAM (UIMY) ans HagaHHS BigNoBiAHOT hopmu i po3MipiB BUKOPUCTOBYBaNM
nasep 3 TpaHcdoKaTopoM ANs YTBOPEHHS B Nigknagui Matpuui nepdopauiiHux 0TBOPIB, MPUYOMY AiameTpu
nepdopauiiiix oteopis ctaHoBuM 120 MKkM i 80 MKM, i TOBLUMHY CTiHKM BCTaHOBMOBanu Ha piBHi 200 MkM
Ta 150 Mkm, BignoBigHo. MaTtpuusi nepdopauiiHux OTBOPIB MOXe OYTWM MPUCYTHBLOK Y LWiNbHOYMNaKOBaHiIN
TPUKYTHIN abo NpsAMOKYTHin cdopmi abo B iHWKMX dopmax. lMicns uboro nniBky okcuay TuTaHy abo TaHTany,
O Mae TOBLUMHY B giana3oHi Big 0,35 MkM 0o 5 MKM, oTpumyBanu cnocobom HanuneHHst abo eneKkTpoHHO-
NPOMEHEBOrO BUMNAapoBYyBaHHs. ToBLMHa 6e3nocepefHbO NOB'A3aHa i3 BMICTOM KUCHIO y TOHKin nniBui. Lo
CTOCYETbCS Pi3HOTO BMICTY KMCHIO B TOHKMX MNIiBKax abo TOHKUX MAiBKax 3 HU3bKUM BMICTOM KUCHIO, MOBEPX
[00aTKoBO OcagyKyBarnu MacvBHY MNAiBKY, Taky K 3010Ta MiiBka, TOBLUMHA SIKOi CTaHoBMMa npubnusHo 15
HM. MOTiM BUrOTOBNANN €NEKTPOAM 3 HAaHECEHHsIM 6e3neyHoi NPoBigHOT NacTn Ha obuaea Topui nigknagku
Ta npuegHysanu o 6artapei. ToBLUMHA KOXHOI MAiBKX 3anexuTb Big Onopy Ta HeOOXiAHOI NOTYXHOCTI Ans
BunapoByBaHHA. [1niBKka, ocagxeHa MDK CTiHKamu nepdopauinHux OTBOpIB, YTBOPIOE PiBHOMIpHE
TemrnepaTypHe norne i UeHTP PIBHOMIPHOIO 3apOKOTBOPEHHS, @ TaKoX YTBOPIOE perynboBaHi PiauHHI Ta
MOBITPSHI KaHanu Ans TeKy4yoro cepefoBuia B npoueci BunapoByBaHHA. OTxe, ob'em Ta BNacTMBOCTI
BUMAPEHOrO0 aepo30M0  PEryniolTbCA HaneXHMM YMHOM Onisl OOCSATHEHHA nigBULLEHOT edEeKTUBHOCTI
nepegayi HiKOTUHY Ta 3a0BOSIEHHA Pi3HOMaHITHUX BUMOr A0 aepos3onto. PiBHOMipHe TemnepaTypHe none
YTBOPIOETLCS B pe3yrnbTaTi KOHCTPYKLii HarpiBanbHOro enemMeHTa, Lo ABMsie COO00 KOHCTPYKLKO OCamKeHOi
nniBkm abo meTaneBoi donbrn, Ans skoi 6e3nocepenHbO PErynioeTbCA PIBHOMIPHICTb TOBLUMHU CTiHKM.
Henopucti obnacti saBnsitoTe cobok HarpiBanbHy MOBEPXHIO, i perynioBaHHSA MOTOKY PigWMHWU i MOBITPS
O3Hayae perynioBaHHA KaHaniB ans TeKyyoro cepefosBulla i perynioBaHHA 3apOAKOTBOPEHHS npwu
BMMapoBYyBaHHI. Y BUNagKy PisHMX TUMIB PiOWH ANS €NeKTPOHHWUX curapeT Ta iHWUX PiAWH piBHOMipHE
BMMApPOBYBAHHS LOCAraeTbCsl 6€3 KOKCOYTBOPEHHS Ta BUBINBHEHHSA KEPAMIYHUX YACTUHOK.

BapiaHT 3gincHeHHs 4

MigknagKy BUroTOBASNM i3 LWINBHOrO KEpaMiyHOro martepiany Ha OCHOBI OiOKCMAY LMPKOHiK0 crnocobom
TpuBMMipHOro Apyky. Matpuuto nepdopauiiHix OTBOPIB TakoX BUFOTOBASNM CNOCOB6OM TPUBMMIPHOTO
apyky. iameTtpun nepdopauiiHux oteopiB ctaHoBMnnM 120 mkm i 100 MKM BiANOBIAHO, | TOBLUMHY CTIHKA MiXK
OBoMa cycigHiMM nepdopauinHuMn oTBopamu BCTaHoBMoBanu Ha pisHi 180 mkm. MaTpuus nepdopauiiHmux
0oTBOpiB OGyna MpUCYTHS Y LWLiNbHOYNaKoBaHIN TPUKYTHIN copmi. Micns uboro nniBky okcuay TuTaHy abo
TaHTany, Wo mana TOBLWMHY B Aiana3oHi Big 0,35 MkM g0 5 MKM, HaHOcunM crnocobom HanuneHHs abo
€IeKTPOHHO-MPOMEHEBOIO BUNapoByBaHHS. TOBLMHA ©e3nocepeHbOo NOB'A3aHa i3 BMiICTOM KMUCHIO Y MiBL,.
Lo cTtocyeTbcsa pi3HOrO BMICTY KMCHIO B TOHKMX MJiBKax abo TOHKMX MiliBKax 3 HU3bKMM BMICTOM KUCHIO,
noBepx [O4aTKOBO OcCapKyBanu MacuMBHY MNiBKy, Taky sk 30M0Ta MniBka, TOBLUMHA $KOI CTaHOBMMA
npnbnuaHo 15 HM. MoTiM BUrOTOBNANN €NeKTpoau 3 HaHeCeHHsAM 6es3neyvHoi NMpoBigHOI NacTu Ha obuaea
TOpLUi migknagkvn Ta npueaHyBany Ao 6atapei. TOBLUMHA KOXHOI MIiBKA 3aneXuTb Big onopy Ta HeobxigHoT
NOTYXXHOCTI Ans BunapoByBaHHsA. [niBka, ocagpkeHa MK CTiHKamu nepdpopauiiHx OTBOpIB, YTBOPHOE
piBHOMipHE TemnepaTypHe Mofe i LUeHTP PiBHOMIPHOrO 3apOAKOTBOPEHHS, @ TaKoX YTBOPKE peryrboBaHi
PiOVHHI Ta MOBITPSAHI KaHanMu ONs TeKydoro cepenoBulia B Mnpoueci BunapoByBaHHsS. Omxke, ob'em Ta
BfIACTUBOCTI BMMApPEHOr0 aepo30fit0  PEeryrnioTbCs HaNeXHUMM YUMHOM ONS AOCATHEeHHS nigBULLEHOT
e(EeKTMBHOCTI nepefadvi HIKOTUMHY Ta 3a[0BOSIEHHA pPi3HOMaHITHUX BUMOr [0 aepos3onto. PiBHOMipHe



TeMmnepaTypHe none YyTBOPKETLCA B pe3ynbTaTi KOHCTPYKLil HarpiBanbHOro enemMmeHTa, Lo ABnsie coboro
KOHCTPYKLUi0 ocampkeHol nniBkm abo MeTtaneBoi donbrn, Ansg kol 6e3nocepedHbO  perynioeTbes
PIBHOMIPHICTb TOBLUWHW CTiHKW. HenopucTi obnacTi aBnsitoTb co600 HarpiBanbHy NOBEPXHIO, i perynoBaHHS
MOTOKY PiOWHM | MOBITPA O3HAYa€ peryrioBaHHA KaHamniB AN TeKy4yoro cepefdoBULLa i perynoBaHHS
3apOAKOTBOPEHHA MPX BUMAPOBYBaHHI. Y BUMAAKY Pi3HUX TWUMIB PigWH O71S €NEeKTPOHHUX CUrapeT Ta iHLIMX
PiOVH pIBHOMIpHE BUMapoBYBaHHSA JOCAracTbCcA 6€3 KOKCOYTBOPEHHS Ta BUBIMbHEHHSA KEpaMiYHUX YaCTUHOK.
HoBe BunmapHe ocepgs, onucaHe y UbOMY BWHaxOAi, MoOxe OyTu BMKOPUCTaAHE He Tifbku AOnis
€IeKTPOHHMX CUrapeT, ane TakoX Ans MeAM4HUX BUMapHUX NPUCTPOIB (Hanpuknaa, BUnapHUK/iHranaTop Ans
3HATTA OOMIo Ta HanadiB acTMU) Ta BUNApHUX NPUCTPOIB ANis po3Baru.
daxiBeub y AaHi ranysi TEXHIKNW MOXe FNerko 3po3yMiTi, L0 HaBEAEHWW BULLE ONUC NPOCTO NpeacTaBrisie
nepeBaXHi BapiaHTU 34INCHEHHA UbOro BUHAxXo4y, ane BiH He Mpu3HavYeHUn Ans OBMEeXeHHA Uboro
BvHaxoay. byab-aki moaudikadii, eksiBaneHTHi 3amiHM abo nokpalleHHsa, BUpoOneHi B Mexax igei Ta
NPUHLMNY LIbOro BUHAXOAY, BXOASATb 40 06CAry npaBoOBOi OXOPOHU LibOrO BUHaXoAy .
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