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CHOCIB YJbTPA3BYKOBOI'O OYMIIIEHHA BHY TPIHIHAX

IMOBEPXOHb TPYBYACTHUX TEIIJIOOBMIHHUKIB

Bunano BiAnoBinHO 10 3akoHy Ykpaiuu "[Ipo 0XopoHy IpaB Ha BUHAXOIU
1 KOpucHi Mozeni".

3apeectpoBaHo B JlepiKaBHOMY PEeCTpi MaTeHTiB YKpaiHM Ha KOPHUCHI

mozerm 25.11.2019.

Bactymuuk ~ MiHicTpa ~ pO3BUIKY
BIIi Ta CiNBCBKOTO





[image: image2.jpg]11138534

19 UA (51) MNK

(19 B08B 3/12 (2006.01)
B08B 9/057 (2006.01)

(21) Homep 3asiBKU: u 2019 06465 (72) BuHaxigHuku:
[No6poaeubkuit EBreHin

(22) [ara nogaHHs 3asBKU: 10.06.2019 NeoHipoBuy, UA,

[Oo6poaeubkuit AHaTonin
JNeoHigoBuy, UA,
TonkyHos Irop

(46) [ata ny6nikauii Binomocten 25.11.2019, Onexcannposuy, UA,
Npo BUAaYY naTeHTy Ta Bion. Ne 22 MNonoe IsaH IBaHoBKY, UA
HoMep BroneTeHs:

(24) [ara, 3 AKOi € YUHHUMU 25.11.2019
npaBea Ha KOPUCHY MOAEnb:

(73) BnacHuk:
HAUIOHATNBHUA
YHIBEPCUTET LUMBINIbHOIO
3AXUCTY YKPAIHMU,
Byn. YepHuiiescbka, 94, M.
Xapkis, 61023, UA

(54) Hassa kopwcHOI Mogeni:

CrnocCis  YNbTPA3BYKOBOIrO OYMLUEHHA BHYTPIWHUX MNOBEPXOHb TPYBYACTUX
TENNOOBMIHHUKIB

(57) Popmyna KOpuCHoOi moaeni:

Cnoci6 ynbTpassykOBOro OYMLLEHHS BHYTPILLHLOT MOBEPXHI TPYG4ACcTUX TENNOOBMIHHUKIB, NPY SKOMY BUMPOMIHIOBaY
YNbTPa3BYKOBMX KOMUBAHb PO3MILLYIOTh i3 3a30POM BiJHOCHO CTIHOK TPYGM TEnnoobMiHHMKa Ta nepemilyioTs Aoro
B3[OBX OCi TPYOM, SIKUA BiAPI3HAETLCA TUM, LIO BUMPOMIHIOBAY YNbTPa3BYKOBUX KOMMBaHb BUKOHAHWIA y BUIMsAi
NOCniA0BHO BCTAHOBIIEHUX Y TENMOOOMIHHUKY Ha BiACTaHi ABOX AOBXMH XBUMi BUMPOMIHIOBaHHS, L0 3aCTOCOBYIOTH
OAWH Bi, OAHOTO NpUHAMHI ABOX YNbTPA3BYKOBMX M'€30KEPaAMIYHNX MEPETBOPIOBAYIB 3 MOXIMBICTIO PyXy nia
BMNMMBOM NOTOKY TENMOHOCIs B TEnrooBMiHHWKY, MPU LIbOMY YNbTpasByKoBi M'e3okepamiyHi nepeTsoproBavi
BCTAQHOBNEHI Yy [AWCKOMOAIBHWX repMETUYHMX KOprycax, Lo MOCMIAOBHO 3'eAHaHi MK COBOK  THYyYKUM
BMCOKOYACTOTHUM Kabenem, sIKU BUKOPWUCTOBYIOTb [fsl €NEKTPOXUBIIEHHS YNbTPa3BYKOBUX M'€30KepaMidHMX
nepeTBOPIOBaYIB i KPINMsATL B ABOX AiaMeTpanbHO NPOTUMEXHUX TOUKAX KOXXHOrO Kopnycy.

CropiHka 3 i3 4
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[epxaBHe nianpMeMcTBO
«YKpaiHCbKUIA IHCTUTYT IHTENEeKTyanbHOi BMacHOCTI»
(YkpnaTteHT)

Llen nanepoBuiA [OOKYMEHT IOEHTUYHUIA 3a [OKYMEHTapHOK iHopmauielo Ta
peKBi3VTaMn eneKTPOHHOMY AOKYMEHTY 3 €NEeKTPOHHUM MNiANUMCOM YNOBHOBaXKEHOT ocobu
MiHicTepcTBa po3BUTKY EKOHOMIKW, TOPTiBMi Ta CiNbCbKOro rocnogapcTea YkpaiHu.

ManepoBuiA [OKYMEHT MICTUTb 2 apk., siki MPOHYMepoBaHi Ta MPOLUNUTI MeTaneBuMu
noBepcamum.

[ns poctyny A0 eneKTPOHHOrO MPUMIPHMKA LbOro JOKYMEHTa 3 ifeHTUdikaTopom
1566211119 HeobXxigHo:

1. MNepewnTtun 3a nocunaHHam https:/sis.ukrpatent.org.
2. O6patu nyHKT MeHto Cepaicn — OTpyumaTi opuriHan AOKYMEHTY.

3. BkasaTu igeHTUdikaTop enekTpoHHOro NPUMIPHUKA LibOro AOKYMEHTY Ta HATUCHYTW
«3aBaHTaXnUTNY.

YnoBHoBaxeHa . I.€. MaTyceBuy

25.11.2019
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D d (51) MK
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MIHICTEPCTBO PO3BUTKY
EKOHOMIKW, TOPFIBMI TA
CINbCbKOro rOCMOJAPCTBA
YKPAIHW

(12) ONMUC OO NATEHTY HA KOPUCHY MOJEJb

(21) Homep 3asBku: u 2019 06465 (72) BuHaxigHuk(u):
(22) [ara noaarHs sassku:  10.06.2019 RoGpoaeurkuit Esreiit Jleoninosuy (UA),
(24) [ara, 3 5o € ansruamn 25.11.2019 [o6popeubkuint AHaTonin lleoHinoBuy
npasa Ha KOPUCHY (UA),
Mogenb: TonkyHoB Irop Onekcanaposuy (UA),
(46) MyGnikauis sinomoctel 25.11.2019, Bion.Ne 22 flomo Ieah |sanosii(LIA)
npo BUAaYy NaTeHTy: (73) BnacHuk(u):

HALIOHATIbHWUWN YHIBEPCUTET
LUMBINbHOIO 3AXUCTY YKPAIHWU,

Byn. YepHuiuescbka, 94, m. Xapkis, 61023
(UA)

(54) CMOCIB VYNbTPA3BYKOBOrO OYMUWEHHA BHYTPIWHUX TMOBEPXOHb TPYBYACTUX
TENJIOOBMIHHUKIB

(57) Pedpepar:

Cnocib ynbTpa3ByKOBOro OYULLEHHSI BHYTPILLHLOI NOBEPXHI TPYBYaCTUX TENNOOBMIHHMKIB, NPY SKOMY
BUMNPOMIHIOBaY YNbTPa3ByKOBMX KOMWBaHb PO3MIlLyIOTb i3 3a30pOM BiJHOCHO CTiHOK Tpybu
TennoobMmiHHMKa Ta NepeMmilLyoTb NOro B3AOBX OCi TPYOU. BunpomiHioBay ynbTpas3syKoBMX KONMBaHb
BUKOHaHWiA y BUrNsAI NOCMIAOBHO BCTAHOBMEHNX Y TENNOooBMiHHUKY Ha BIiACTaHi A4BOX AOBXWUH XBUNI
BUMNPOMIHIOBaHHS, LU0 3acTOCOBYIOTb OAWH Bi4 OQHOrO MNpWHANMHI  ABOX YNbTPa3BYKOBUX
n'e3okepamiyHUX MEepeTBOPIOBaYiB 3 MOXIMBICTIO PyxXy Mif BNAWBOM MOTOKY TENMOHOCIS B
TennoobmiHHuKy. [lpn UbOMYy ynbTpa3BykoBi n'e3okepamiuHi NepeTBoploBadi BCTAHOBMEHI Y
AWNCKOMOAIGHUX  repMeTUYHMX  Koprycax, Lo MOCMiAOBHO 3'€AHaHi MK COBO  FHYYKUM
BMUCOKOYACTOTHUM kabenem, SKwiA BUKOPUCTOBYIOTb [N  E€NEKTPOXWBIIEHHS  yNbTpasByKOBUX
n'e3oKkepamiyHnX NepeTBoproBaYiB i KpinnsTb B ABOX AiaMeTpanbHO MPOTUEXHUX TOYKaX KOXKHOro

Kopnycy.
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KopucHa mopenb HanexuTb [0 ranysi TennonocTayaHHs, 3okpema, [0 TennoobMiHHOro
obnaaHaHHA CUCTeM OnaneHHs Ta raps4yoro BOAOMNOCTaYaHHs i CTOCYeTbCA Cnocoby ynbTpasByKoBOro
OYMLLEHHS BHYTPILLHBOT NOBEPXHi TPyGYaACTMX TENNMOOOMIHHUKIB 3 NpsiMumu Ta U-nogiGHnMu Tpy6amu.

B cuctemax TennonoctayaHHA Pi3HOrO MPU3HAYEHHS NpKU  BUKOPUCTaHHI  TpyByacToro
TennoobmiHHoro obnagHaHHA Oro MoBepxHi B mpoueci ekcnnyaTauii 3abpyaHIoTbCA PisHUMK
BUAAMU LLKIANMBUX BiAKNaAeHb, siki yTBOPIOOTb Ha HUX Lap Hakuny. Lle npussoanTb A0 HeratusHUX
Hacnigkis, 30KpeMa, 3HKEHHA TEennoBoi MPOAYKTUBHOCTI, MiABULLEHHS riApaBniyHOro onopy Ta Ao
BTPaTV nanuea i NoTY>KHOCTi TennoobMiHHOro obnaaHaHHa B Linomy. [ins HopmanbHoi Ta ecbeKTUBHOT
po6oTu BoAOrpiitHOro o6nagHaHHs NoTPiGHO NEepPIoANYHO YUCTUTU MOro TennoobMiHHI noBepxHi. Tomy
3aXUCT Bif Hakuny Ta #oro BWAAmNeHHs SABMSIOTbCA BAKIMBUMM MUTaHHSMM, LO NOB'A3aHi 3
ekcnnyarauieto KOTeNbHNX YCTaHOBOK Ta iHLLOrO TeMIOTEXHIYHOro 06nafHaHHs.

Y TenepiLuHii Yac LUMpOKe 3acTOCyBaHHA OTPUMYIOTb METOAMN OYULLIEHHS TPYD 6e3 BUKOpUCTaHHA
[oaaTkoBux XiMiYHUX 3acobiB, 30Kpema, YnbTpasByKOBMA MeTOA. TexHOoMnoris ynbTpassykoBOro
OYULLEHHSI BU3HAYaETLCS BUCOKOK SIKICTIO OYWLLEHHS Ta rapaHTOBaHUM HE YLUKOMKEHHAM MOBEpXHi
Tpy6. Lle meTon He noTpebye BenuKUX KanitanbHUX BWTPAT, He NpU3BOAWUTL A0 3abpyAHEeHHS
HaBKONWLUHLOTO CepefoBULLA, Mae HWU3bKi EHEeProeMHICTb Ta TPYAOMICTKICTb, MOMJIIMBICTb
aBTOMaTu3aLil i BAKOPUCTAHHSA MEHLL KOHLIEHTPOBaHUX MUIOYMX PO3YMHIB TOLLO. Bigomi ynbTpassyKosi
crnocobu OYULLEHHA NOBEPXOHb BWPOGIB [1, 2], KONW BUNPOMiHIOBAYi YNbTPa3BYKOBUX KOMMBaHb
PO3MiLLYIOTECA pa3oM i3 3abpyaHeHumu Bupobamu GesnocepefHbO B MUIONIKA piauHi, Ae BOHW
CTBOPIOKOTb [JOCUTb MOTYXXHe ynbTpassykoBe mone. Heponikom UMX cnocobiB € 3HUMKEHHS
eeKTUBHOCTI OunLLeHHA 3i 36inblUeHHsIM BiACTaHi Big BUnNpomiHioBaya. [pu LbOMY OYMULLEHHS
[OBroMipHUX TpyByacTux TennoobMiHHUKIB, 0COBNMBO X BHYTPILLHLOI NOBEPXHi, SBMSETLCA AOCUTH
CKIMafiHOIO TEeXHIYHOW 3afavelo. Tak, ynbTpasByKOBE OYMLLEHHS 3aCTOCOBYETLCS B OCHOBHOMY ANst
OYMLLEHHS 30BHILLHBOT NOBEPXHiI TPYD. BHYTPILLHS noBepxHst TpyO ynbTPa3ByKOBUMU KOSIMBAHHAMM,
WO HaaxoAsiTb Yy PiAWHY 30BHI, Hanpuknaz, Yy 3BYKOBIli BaHHi, NMPakTUYHO HE ouuLlyeTbcst abo
OYNLLYETbCA HeAoCUTb sikicHO. Lle nos'szaHo 3 TuM, IO cepefoBulle BCepeauHi Ta 30BHI Tpyou
nogineHo i CTiHKOW, sika npu TOBWMHI Ginblie 1-2 MM ysBnse cobol akyCTUYHUIA eKpaH, Lo
nepeLLKo)Xae MOTPanIsHHIO YNbTPa3ByKOBUX KONMMBaHb BCepeauHy Tpybu. B ubomy Bunagky 3a
paxyHOK AndpakLiiHUX edeKTIB OUULLYETLCS NULLIE HE3HAYHA YacTMHA BHYTPILUHbOI NOBEPXHI TPYOM
6ins ii KiHUS, @ ue He Ginblue 1-1,5 JOBXUHW akycTUYHOT XBUNi B piauHi. Hanpuknag, ans Yactotu 20
KI'y us BigcTaHb cknagae 7-10 cm.

Hainbnwxyum aHanorom, sikwii obpaHwii 3a MNpOTOTWN, ABNAETLCH CMOCIO YnbTPas3BYKOBOrO
OYULLIEHHSI BHYTPIWHbOT noBepxHi Tpy6 [3], npyu sSKOMY BUNPOMIHIOBAY ynbTPasByKOBUX KONMUBAHb
PO3MiLLOTb i3 3230pOM BiHOCHO CTiHOK TPyGM Ta nepemilyaloTb WOro B3A0BX OCi TPy6u, Npu Libomy
Yepes Tpyby npokayyloTb MUYy PiAuHY, B AKOCTIi BUMPOMIHIOBaYa ynbTPasBYKOBMX KONMBaHb
BUKOPWCTOBYIOTb BUMPOMIHIOBAY MO3A0BXHIX YNIbTPA3BYKOBUX KOMMBAHb, @ PiAuHY, LUO MPOKauytoThb,
Ha BUXOAi i3 3a30opy TypOynisytoTb.

Heponikamn 3a3HayeHoro cnocoby € obmexeHa 30Ha OYWLLEHHS, HEOOXIOHICTb BiAKMIOYEHHS i
po36upaHHs TennoobmiHHOro obnajHaHHA Ha Yac OYMLUEHHS Ta BBEAEHHS B CUCTEMY MUKOYMX
3acobiB 3 noganbLUO HeATpanisalieto i yTunisauieto CTiYHUX BOA MiCNS OYULLIEHHS.

B ocHoBy KopucHOi Mogeni nocTaBneHa 3ajava nNiABULLEHHS edEeKTUBHOCTI  cnocoby
yNbTPa3BYKOBOrO OYWLLEHHSI BHYTPILLUHBOT MOBEPXHi Tpy6yactoro TennoobmiHHOro obnagHaHHs
raps4oro BOONOCTa4yaHHa Ta onaneHHa 3 npamumu i U-nogiGHumu Tpy6amu LUNAXOM PO3LUMPEHHS
30HM OYMLLEHHS Ta peanisauii MOXNMUBOCTI 34iNCHEHHS! OYULLEHHS Ge3 BiAKIOUYEHHS Ta po3bupaHHs
obnafgHaHHA Ha 4Yac ouuleHHsi, 6e3 3nuBiB TennoHocis (Boaw), 6e3 BUKOPUCTaHHS [LOAATKOBUX
MUIOYUX 3acoBiB Ta 3 MonepeKeHHsIM YTBOPEHHS B Tpybax HOBWX LUKIANMBKX BiAknaAeHb (Hakumy) i
NiABULLEHHSM €KOSOrYHOCTI NPOLIECY OUULLIEHHS.

MocTaBneHa 3ajaya BUPILLYETbCA TWUM, LIO CMOCIOG ynbTPas3BYKOBOrO OYULLUEHHS BHYTPILUHLOT
noBepxHi TpybyacTux TennoobMiHHWKIB, NpU SKOMY BUNPOMIHIOBAY YNbTPasByKOBUX KOMUBaHb
PO3MILLYIOTb i3 3a30pOM BIJHOCHO CTIHOK TPYOU TennooBMiHHWKa Ta nepemillyioTb Aoro B3[oBX OCi
Tpy6u. BunpomiHioBay ynbTpa3BykoBUX KONMBaHb BUKOHAHWIA y BUrMsiAI NOCNIAOBHO BCTAHOBMNEHMUX Y
TennoobMiHHWUKY Ha BIACTaHi [BOX AOBXWH XBUMi BUMPOMIHIOBAHHSA, LUO 3aCTOCOBYIOTb OAWH Big
OJHOr0 MPUHaWMHI ABOX YIIbTPa3BYKOBUX M'€30KepaMiYHUX NepeTBOPIOBAYIB 3 MOXIIMBICTIO PyXy nif
BMNMBOM MOTOKY TEMMOHOCIH B TennooBMiHHWKY. [lpu UbOMYy yrnbTpa3ByKoBi M'€30KepamiyHi
nepeTBOPIOBaYi BCTAHOBIEHI Y AUCKOMOAIGHNX repMeTUYHUX Kopnycax, WO NoCcMifAoBHO 3'€AHaHi Mk
coBOl  THYYKUM BWCOKOYACTOTHUM kabernem, SKuii BUKOPUCTOBYIOTb ANS  €NEeKTPOXUBIIEHHS
yNbTPa3BYKOBUX M'€30KepaMi4HIX NEPETBOPIOBAYIB i KPINUTLCA B ABOX AiameTpanbHO NPOTUNEXHUX
TOYKaX KOXHOro kopnycy.

TexHiYHUi pesynbTaT Bif BUKOPUCTAHHS KOPUCHOT MOAENi nonsirae y niaBULLEHHi edpeKTUBHOCTI
yNbTPa3BYKOBOrO OYMULLEHHSI BHYTPILUHBOI NOBEpXHi TpyB4acTux TensnooOMiHHUKIB 3 npsmumu i U-
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noaibH1MM Tpybamu WNaxom peanisauii MakcuMarnbHOro BRnvBy yrbTPassyKoBOro Mosis Ha NoBepXHi,
Aki - 0OpobnITLCA, MONEPEMKEHHA YTBOPEHHA HAaKuNy ynbTPasBykoBOW 0B6POGKOK  pianHM
TennoHocis Ta 3abesneyeHHs OYMLLEHHA TennoobMiHHMKIB Ge3 3ynuHkM obnagHaHHs i 3nuBy
TennoHocis.

CyTb KOPWUCHOT MOAENi NOACHIOE KPEeCMEHHS.

Ha kpecneHHi cxemaTnyHo 306paxeHe PO3MiLLiEHHs1 BUNPOMIHIOBaYa yribTpasByKOBUX KONMWUBaHb B
Tpy6yacTomy TennoobmiHHuky. Tpy6a 1 TennoobMiHHMKA Mae 3aKpUTWIA CanbHUKOM 2 Ta 3arnyLLKoio
3 oTBip 4 ANA BBEAEHHA BCEpeAnHy Tpyou 1 ynbTpa3ByKOBMX N'e30KepaMivHUX NepeTBoproBaviB 5, AKi
BCTaHOBIEHI B MMOCKMX AUCKOMNOAIOHUX repmeTuyHux kopnycax 6. Kopnycu 6 3'egHaHi mix coboro
BiApiakaMu 7 rHy4Koro BUCOKOYACTOTHOrO kabento, siki KpiNnsaTbCs y ABOX AiaMETPanbHO NPOTUMEXHNX
Toukax 8 Ha KoxXHOMY kopryci 6. BucokoyactoTHuii kabenb 9 3'efHye reHepatop 10 ynbTpassykoBol
YaCTOTM 3 yNbTPa3BYKOBUMU M'€30KepamiyHMMN NepeTeopoBaYamu 5.

Peanizauis cnocoby ynbTpasByKkOBOro OYMLLUEHHS  BHYTPIlLHbOI  MOBEPXHi  TpyG4acTux
TENnooOMiHHUKIB 34iACHIOETLCS HACTYMHUM YMHOM. YNbTPasByKoBi N'e3okepamiyHi nepeTsoptoBadi 5
PO3MILLYIOTLCS B MIIOCKNX AUCKONOAIGHUX repMEeTUYHUX Koprnycax 6, siki NoCniAoBHO 3'€4HYIOTLCSH MidK
c0o6010 Bigpi3kamm 7 rHy4KOro BUCOKOYACTOTHOrO Kabento, KOXKHUA 3 SKUX Mae JOBXUHY, LLO AOPIBHIOE
[BOM AOBXWHAM XBUIi yNbTPasByKOBOrO BUNPOMIHIOBaHHS, Ske BUKOPUCTOBYETLCS, NPUEAHYETLCS A0
[IBOX [liaMeTpanbHO NPOTUMEXHMX TOHOK 8 KOXHOro Koprnycy 6 Ta 04HO4acHO BUKOPUCTOBYETLCS ANS
eNeKTPOXMUBIIEHHA YNbTPa3ByKOBOro N'e30KkepaMiyHOro nepetsopioBaya 5. KoHCTpykuis Ta poamipu
KopnyciB 6 noBWHHI 3abeanevyyBaTW BIACYTHICTb €KpaHyBaHHA YnbTPasByKOBUX KOMWBaHb
n'e30KkepamiyHUX nepeTBoploBaYviB 5 | MiHIManbHO MOXIMBWA riAPOAWHAMIYHWA ONip NOTOKY
TENMOHOCIA 33 PaxyHOK PO3MILLEHHS MIOLMHM AnckonoaibHoro koprycy 6 napanensbHo BEKTOPY pyxy
noToky TennoHocis y Tpy6i 1 TennoobmiHHMKa. JIaHUIXKOK MMOCKWX AUCKOMOAIGHUX repMeTUHHNX
Kopnycis 6 3 ynbTpa3BykoBUMMW MN'e30KepaMiYHUMU MepeTBOploBavamu 5 yTBOPIOE BUMPOMIHIOBAY
yNbTPa3ByKOBUX KOMWBAHb, K1, B CBOKO Yepry, 3'6HYETbCS THYYKUM BUCOKOYACTOTHUM kabenem 9 3
reHepaTtopomM 10 ynbTpassykoBoi 4acToTu. MNpy LbOMY MOXIUBE SiK napanenbHe, Tak i nocnigosHe
npueaHaHHS YNbTPasByKoBUX N'e30KkepamivHuX nepeTsoproBadis 5 Ao reHepartopy 10 ynbTpasByKoBoOi
4acToTU Ta BUKOPUCTAHHA AeKinbkox reHepaTopis. Ha BU3HaueHin AinaHui Tpyon 1 TennoobmiHHWka
obnaluToByloTb OTBIp 4 ANA BBEAEHHA BUMPOMIHIOBAYa yNbTPasBYKOBMX KonueaHb. [licns
BCTaHOBMNEHHSA BUMPOMIHIOBaYa YNbTPa3ByKOBUX KONMBaHb BcepeanHy Tpyou 1 TennoobmiHHuKa oTBip
4 repMeTU3yeTbCsH carnbHUKOM 2 Ta 3arnylikoto 3. Mpyu HaaXoMKeHHI TENMNOHOCIS y TennoobMiHHIK
ynbTpasByKoBi M'€30KepamiyHi nepeTsoptoBadi 5 nig BMNIMBOM MOTOKY TEMMOHOCIA NepeMillyoTbes
B30OBX TPpy6u 1 TennoobMmiHHMKA Ta BCTAHOBMIOTLCS Ha BiACTaHi [ABi AOBXUHW  XBUMI
BUMPOMIHIOBaHHS, O BWKOPUCTOBYETHCA, OAWH BiA OAHOrO Ha BCTaAHOBMEHIW AinsHUi Tpyou 1
TennoobmiHHuka. eHepatop 10 Ta ynbTpassykoBi n'e3okepamiyHi nepeTsopioBadi 5 ABNAKTLCS
cepiitHumMu  npomucnosumn Bupobamu. eHepatop 10 ynbTpasBykOBWX KONMMBaHb MNpautoe Big
opHodasHoi mepexi 220 B Ta 3'eaHYeTbCA 3 YNbTPa3ByKOBUMM N'€30KEpaMiYHUMKN NepeTBopoBaYamu
5 BWCOKOYAcTOTHUMM kabensMu  3BWYAAHUMM  METOAaMWU  ENEeKTPOMOHTaxy, npu  Libomy
BWCOKOYACTOTHI kabeni MoxyTb OyTu po3MilleHi B THy4KOMy 3axvWcHOMY kabenbHOMy KaHani.
MoTyxHicTb reHepartopa 10 ynbTpa3BYKOBUX KOMMBAHb i KiNbKICTb YNbTPasByKOBUX M'€30KepaMivHnX
nepeTBOpoBaYiB 5 BU3HAYAOTLCA 3 ypaxyBaHHAM KOHCTPYKL i TennoobMmiHHWKa, Aoro noTyXHOCTI Ta
KINbKOCTI Hakuny, WO, B CepegHbOMy, YTBOPIOETbCA 3a CE30H ekcnnyatauil. Biactanb Mk
yNbTPasByKOBUMW M'€30KepaMiYHIMK NepeTBopioBaYaMit 5 y ABi JOBXUHU XBWIi yNbTPa3ByKOBOrO
BUNPOMIHIOBAHHS, $IKe BMKOPWUCTOBYETbCS, 3abe3nevye OnTUManbHy MOTYXHICTb OMPOMIHEHHS
BHYTPILLHbOT 30HW Tpybu 1, Wo nignagae nig o6pobky OAHWM YNbTPasByKOBUM M'€30KEpaMiYHUM
nepeTBoptoBayeM 5. Tlicns BkntoyeHHs reHepatopa 10 AOro enekTpuyHa eHeprisi NepeTBOPOETLCS
yNbTPa3ByKOBMMM N'€30KepaMiYHUMK NEPETBOPOBaYamMmn 5 y MeXaHiuHi ynbTpa3ByKoBi KONMBaHHS, AKi
BMNNUBaOTb Ha BHYTPILLHIO MOBEpXHIO Tpyb TennoobMiHHMKa Ta piauHy Tennodocia (soay). Lli
KOMNMWBaHHSI CTBOPKOIOTb 3HAKO3MiHHI MexaHiuHi 3ycunns Ha BHYTPILLHIA noBepxHi Tpy6u 1, nig
BMNIMBOM SIKUX MIiLHICTb 3B'A3KIB BCEpeANHi HaKuny, a TakoX MK HaKunoM Ta MeTanom nopyLlyeTbes, i
YTBOPIOWOTLCS MIKPOTpiMHA. Bopja nia Aielo kaninsgpHUX CUM MPOHWMKAE Kpisb HWUX [0 NOBEPXHI
HarpiBaHHs, 4e BOHa BUMAapPOBYETLCA, LUO BUKMMKAE CMydyBaHHS, BiALLAPOBYBaHHA Ta BW4aneHHs
Hakuny. [a3oBi Gynbballku y BOAI TaKOX MOTPANNAOTL Y MIKPOTPILLMHN MiXK HAKUMOM Ta MeTanom i
MOYMHAKOTL KONMBATUACA 3 YNbTPa3BYKOBOKO YaCTOTOH, WO NOCNabnioe 34enneHHs Hakuny 3 MeTanom.
TakuM YMHOM, YNbTPa3BYKOBI KOMMWBAHHS BMAMBAKTL Ha LIAP Hakuny Ta CRpWsiOThb BifLLIAPyBaHHIO
Moro 3 TennooOMiHHOI MOBEPXHi 3 nojanbluMMm BWAANEHHAM nig  Yac npodinakTu4yHoro
obcnyroByBaHHA. OAHOYACHO 3 LM npw Ail yNbTpasByKy Ha TOBLLY TemsoHocis (Boay) BinbyBaeTbcs
OpobneHHa KpucTanis coni, Ski yTBOpIOTbCS Y BOfi. Lle CyTTeBO 3MeHLUye LUBUAKICTL YTBOPEHHS
0cajoBuX BigknadeHb | nornepeaxye YTBOPEHHA Hakuny, WO [03BONAE 30iMbLUNTU  TEPMiH
ekcnyaTauii TennoTexHiYHOro obnagHaHHS MK OYWLLEHHAM Y Aekinbka pasi. Tak BiabyBaeTbcs
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MOCTYyNoBe OYULLEHHS, BUAANEHHA Ta MONEPEAXEHHsS YTBOPEHHS Hakuny B  TpyByacTux
TennoobmiHHMKax nig 4Yac ix po6otu 6e3 3ynuHKM TENMOTEXHIYHOro oBnagHaHHs Ta 3nuBy
TEemnnoHoCIs.

BukopucTaHHs 3anpornoHoBaHOro cnocoby ynbTPasByKOBOrO OYMLLEHHS BHYTPILLHbOT MOBEPXHi
TpybyacTx TennooBMiHHUKIB [O3BOMNSiE no3BaBUTUCA B4 AOPOro BapTICHOTO Ta TPYAOMICTKOrO
npoLecy BUAANEHHA Hakuny 3 BHYTPILLHIX MOBEPXOHb TPyG4aCTUX TENNOOBMIHHMKIB Ta €KOMOrivHNX
npobnem, Lo 3 UMM NoB'A3aHi, a came, 3abpyaHEHHS OTOYYIYOro CepefoBULLa 3NUBOM LLKIANUBUX
cTiuHMx BoA. Mpu LULOMy BapTicTh 06poGkM 1 M® TenmoHocis (Boawu) UMM cnocobom, AK NoKasylTb
opieHTOBaHi pospaxyHku, y 200-250 pasiB AelueBlue BapToOCTi XiMiyHOi 06pobku. Kpim Toro,
BeanepepsHa poboTa BUNPOMIHIOBaYiB yNbTPa3BYKOBUX KONMBAHb CMPUSIE ekcnnyaTaii BoAorpiiiHoro
obnagHaHHs y 6e3 HakunHoMy pesxxumi, Lo 3abesnevye onTuManbHUin koedilieHT Horo KopucHoi Aii i,
AK HacnifoK, 3Ha4YHy EKOHOMIilo nanuea Ta (hiHaHCOBUX BUTpaT. Bnnue ynbTpasByKy Ha noBepXHi
HarpiBy 3HWXyE KOPO3ito MeTana, Lo, B CBOKO Yepry, NiABuLLye TepMiH ekcnnyaTawii TEeNNoTEXHIYHOro
obnagHaHHa Ta 3MeHLUYE BIpOrigHiCTb MOXIIMBMX aBapiid. Cnoci6 peanisyeTbcs 3 BUKOPUCTAHHAM
iCHYIOUMX YNbTPa3BYKOBUX MPUCTPOIB, OBCIYroBYBaHHS SKUX MOXE 3[iACHIOBATMCS LUTATHUMM
npauiBHUKaMU KOTEMNbHUX YCTAHOBOK.

[xepena iHdopmalii:

1. TMateHT Ha kopucHy wmogenb Ne131463 UA, MIK (2006.01) B08B 3/12. Cnoci6
yNbTPa3ByKOBOrO KaBiTalLiAHOrO ounlleHHs noBepxoHb. / O.®. Jlyroscbkuit, M.®. Omenuy, A.B.
Moguyantok, B.MM. ®omiy, K.O. Jlyroecbka, A.B. Jlswok, I.A. Ipuiuko; nateHToBnacHuk TOB "lMoniteko
EPK". - Ne 2201512188, 3aasn. 09.12.2015; ony6n. 10.11.2017, Bion. Ne21.

2. [eknapauiihuiA nateHT Ha BuHaxig Ne51481 UA, MIMK B08B 9/27. Cnoci6 ouyuLleHHS
BHYTPILUHbOT noBepxHi TpybonpoBoay Ta NpWCTpiil Ans ioro 3giicHeHHs. / M.M. [naskos, B.M.
KypiHkoB, T.B. TapaceHko; naTeHTOBMAacHWk HauioHanbHWii aBiauiiiHuin  yHiBepcuteT. - Ne
2002042866, 3assn. 09.04.2002; ony6n. 11.11.2002, Bron. Ne11.

3. ABTopcbke cBigouteo CPCP Ha BuHaxig Ne1147459 SU, MIMK B08B 3/12, BO8B 9/04. Cnocob
yNbTPa3BYKOBOWA OYUCTKN BHYTPeHHeit noeepxHocTu Tpy6. / B.W. Bup, B.H. Mopay6Hein, P.LL.
PesHukoB. - Ne3568660/22-12, 3ansn. 28.03.1983; onybn. 30.03.1985, Bron. Ne12.

®OPMYJIA KOPUCHOI MOJENI

Cnoci6 ynbTpasBykoBOro OYMLLEHHSI BHYTPILUHBOI MOBEPXHi TPyGYaCTUX TENNOOBMIHHMKIB, NPpK SKOMY
BUMPOMIHIOBaY yNbTPa3BYKOBMWX KOMWBAHb PO3MILLYIOTb i3 3a30pOM BiHOCHO CTiHOK TPyou
TennoobMiHHWKA Ta nepemilyloTb #oro B3AOBX OCi TPyoW, Skuidi BiApi3HAETbCA TUM, WO
BUMPOMIHIOBaY YNbTPa3ByKOBUX KOMUBaHb BWKOHAHWA Yy BUMMAAi NOCMNIQOBHO BCTAHOBMEHUX Y
TennoobMiHHWUKY Ha BiACTaHi ABOX AOBXWH XBWJli BUNPOMIHIOBAHHS, L0 3aCTOCOBYIOTb OAWH Bif
O[HOTO MpUHANMHI ABOX YNbTPa3ByKOBUX M'€30KkepamidHUX NepeTBOpioBaYiB 3 MOXIMBICTIO pyxy nif
BMAMBOM MOTOKY TEMMOHOCIA B TennoobMiHHUKY, NpW LbOMY YNbTPasByKOBi M'€30KepamiuHi
nepeTBOploBaYi BCTAHOBNEHI Y AUCKOMOAIGHUX repMeTUYHNX Koprycax, Lo MOoCcnifoBHO 3'€AHaHi MiX
CcoB00 THYYKMM BUCOKOYACTOTHMM Kkabenem, SKWiA BUKOPUCTOBYOTb AN  eNeKTPOXWUBIIEHHS
ynNbTPa3BYKOBMX N'€30KepaMiyHMX MepeTBOpoBaYiB i KpiNnsaTb B ABOX AiaMeTpanbHO NPOTUNEXHUX
TOYKaX KOXHOro KOprycy.
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