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A method and apparatus for producing a
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multi-staged acceleration using different media
in each stage, the particles arc accelerated to a
subsonic velocity (with respect to the velocity
of sound in air) using one or more jets of gas at
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Cnoci6 i npucTpin  Ana  ofaepXaHHs
BMCOKOLUBMAKICHOTO MOTOKY YacTMHOK 3a [OMNOMOroto
GaraToeTanHoro MNPUCKOPEHHS 3 BUKOPUCTAHHAM
Pi3HUX HOCIIB Ha KOXHOMY eTami, npu LbOMYy
YaCTUHKN TMPUCKOPIOIOTb A0 [AO3BYKOBOI  LUBUAOKOCTI
(BigHOCHO  WBKMAKOCTI  3BYKY B MNOBITPI) 3
BMKOPWUCTaHHSAM ofHoro abo Ginblle CTpyMeHIB rasy 3

ManMmm MaTepianbHUMM 3aTpatamu, noTim
OOAaTKOBO  NpuckoptoloTe Ao Binbw  BUCOKOT
WBKWAOKOCTI 3 BWKOPWUCTAHHSIM CTPYMEHIB  BOAM.
[onaTtkoBo ONS NOCUMMEHHA NMPUCKOPEHHSI YacCTUHOK
CTBOPIOIOTL BUXPOBUIA PyX i YacTUHKW BBOOAATL B
TeKy4ye CepemoBULLE, WO MaE BUXPOBUWA PyX, TakUM

YMHOM NOCUIIOKYK noady YaCTUHOK Ha 00’eKT.
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Onuc BuHaxony

Lleli BMHaxig BigHOCMTBCA OO CMOCODY i MPUCTPOK ONS OTPUMAaHHS BUCOKOLUIBUAKICHOrO MOTOKY YacTUHOK, SKi
BUKOPWUCTOBYIOTBCA Y BEMMKIN KiNbKOCTI BapiaHTIB 3aCTOCYBaHHS, BKMOYaKOYM MiOFOTOBKY MOBEPXHi, pi3aHHs i
dhapbyBaHHs, ane He OBMEXYETLCH HUMU.

OpnepxaHHs BMCOKOLUBMAKICHWX MOTOKIB YacTMHOK ANA NiAroTOBKM MNOBEPXOHb, Hanpukniag, Ans BUAANEeHHs
HallapyBaHb, ipXi i MpoKaTHOI oOKanvHWM 3 KopnyciB cydeH, eMmHocTei ans 36epiraHHa, Tpybonposogis i T.4.,
TPaguLiNHO BUKOHYBAroCh 3ary4eHHsIM YacCTMHOK BUCOKOLIBUAKICHUM MOTOKOM ra3y (Takoro ik NoBiTpsl) i BUKMOAHHAM
X Yepes npucKkoptoBarbHe CONSo Ha O6'EKT, O OYMLLYETLCA. 3BUYANHO Taki NPUCTPOI NPMBOAATLCA B A0 CTUCHEHWUM
NOBITPSAM | MICTATb: NOBITPSAHWIA KOMNPECop, pesepByap Ans BMICTY abpasnBHUX YaCTUHOK, BUMIpOBanbHWI 3acib ona
peryrnoBaHHA MacK NOTOKY YacTUHOK, pykaB Afsl NOAaBaHHSA MOTOKY 3 MOBITPSA | YaCTUHOK i COMMo, O 3BYXYETbCH -
npsiMe, abo WO 3BYXYETbCA-PO3LUNPIOETECSA, AN BUKMOAHHS NMOTOKY.

OpfepXaHHA BUCOKOLIBUAKICHUX MOTOKIB YaCTUHOK ANS pi3aHHs MaTepianis, Hanpuknag, "xornogHe pizaHHa" (B
NPOTUIEXHICTb pi3aHHIO hakenoM nanbHKKa, NIasMoBOro PisaHHs i NMasepHoro pisaHHs, siki € "rapsadumn” cnocobamu,
3aCHOBAHMMW Ha 3acTOCYBaHHI Tenmna) chnnaeiB, Kepamiku, ckna i wapyBaTux maTtepianie i T.4., TpaguuinHo
BUKOHYBAanocs 3any4YeHHsIM YacTUHOK BMCOKOLUBUAKICHUM MOTOKOM PiAMHKM (Takoi sk Boda) i HaBeLeHHAM Moro Yepes
conso, Wo doKycye, Ha 06'ekT, WO po3pi3aeTbcs. AK NpaBumio, Taki NPUCTPOi NPUBOASTLCS B Ait0 BOLOK Mid BUCOKMM
TUCKOM | MICTATb: BOOSIHUIA HacoC BMCOKOrO TUCKY, pe3epByap AN BMICTY abpasnBHUX YacTMHOK, BUMiploBarbHWI 3acib
AN peryritoBaHHA Macy NOTOKY YaCTUHOK, pykaB Afsi NOAaHHS YaCTUHOK. pykaB AN NOAaHHSA BOAM Nig BUCOKMM TUCKOM
i conno, WO 3BYXYETbCSH, B AKOMY (POPMYETLCH BMCOKOLIBMAKICHWIA MOTIK BOAWU ANS 3ary4YeHHs i NPUCKOPEHHS NOTOKY
YaCTUHOK, KM CNPSIMOBaHMI Ha 06'eKT, Lo po3pisaeTbes.

AKWO noTiKk YacTUHOK MogaeTbCs Anst NiAroTOBKW MoBepxHi abo Ans pisaHHA, MexaHiam Rnoro Aii, Bigomui
cneuianictam B faHin ranysi TexHiku gk "Mikpoobpobka”, no cyTi ogHakoBUN. BuHWKkaloTb iHWI edekTn, ane BOHU €
TiNbkM gpyropsagHuMn edpektamun. MpuHUMNoBI MexaHiamu oGpobku npocTi. ABpasnBHa 4YacTuHKE, WO Mae KiHETUYHY
eHeprito (1), aka e pobytkom i macu (m) i Ti wemakocTi (N), CTUKaeTbCs 3 nosBepxHeto oO’ekTy. MNpu ygapi 3miHa
KiIHeTUYHOI eHeprii, Wo oTpuMyeTbcs 3a vac (m xdv/dt) yteopioe cuny (F). Taka cvuna, WO AoknagaeTscs A0 Marnoi
TOYKN KOHTaKTy APIOHOT YacTMHKW, Aa€ NiABULLIEHHST FTOKani3oBaHUX TUCKIB, Hanpyr i 3CcyBiB, WO 3HA4YHO NEePEBULLYIOTb
KPUTWYHI XapaKTepUCTUKU MaTepiany, OTKe, BUKIUKaoTb FoKanisoBaHi NOWKOOXKEHHA MaTepiany i Moro BuaaneHHs,
TOGTO edpekT Mikpoobpobku.

Ak cTae o4eBMAHUM 3 HAaBeOEeHOro BULLE OMUCY, OCKINbKA NMUTOMI Bark AOCTYMHUX HA PUHKY abpasvBHUX YaCTUHOK
3HaXOAATLCA Y BY3bKi Mexi, Oyab-sike 3HaqHe 36inbLUeHHs1 TX o4MCHOI abo pixydoi 3gaTHOCTI NOBUHHO BinbyBaTuUcsA
Big 30inbleHHa weuakocTi. MNo-gpyre, BaxnmBa He TiNMbKW WBWAKICTb, ane, y BapiaHTax 3acTOCyBaHHs ANs NigroToBKM
NOBEPXHi, YaCTUHKN NMOBWHHI BXOOUTW B KOHTaKT 3 MOBEPXHE Y PIBHOMIPHO PO3CIIHOMY nopsaky, To6TO y BUCOKOMY
CTyneHi cpoKycoBaHWI NOTIK Mir 61 obpobnATK NulLe TOYeYHY 30HY, OTXKe, BUMaratucs BUTpadaTi BenuKy KirnbKicTb
TOAUHO-TOONH | BENWKY KinbKicTe abpasnBHoro MaTepiany Ana obpobku 3agaHoi nosepxHi. Mo-Tpete, 6yno 6
ineansHo, SK6U YaCTUHKM CTUKaNMCcsa 3 NMOBepXHelo, Lo obpobnsaeTbes, ane He cTukanucs ogHa 3 ogHow. OpHak Ans
onepawin pisaHHs HeobXigHWUIA cOKyCOBaHMI NOTIK ANa pynHyBaHHA MaTepiany ob'ekTy rmmbwe Ta rmuble i, B Aeskux
BUNagKkax. ona pynHyBaHHSA 1oro.

Cneuianict B ranysi nigroToBKM NOBEPXHi MOTOKOM YacTMHOK i B ranysi abpasuBHOro pisaHHs, Wwo Oaxae
YAOCKOHanUTU MPUCTPiA i cnoci6é nigrotoBku noBepxHi abo pizaHHs, CTUKaeTbcs 3 psigoM npobrem. lMo-nepuue,
KinbKicTb abpasnBHUX YacTUHOK, HEOBXIOHMX Ha NNOLY HallapyBaHb, AKi BUAANSTbCH, Moxe ByTW AyXe BEenukolo, Wo
B CBOIO Yepry, 0O3Ha4yae He TiNbKW NiOBULLEHHS eKcrnyaTaliHWX BUTpaT, ane i nigBuLLeHHs BUTPaT Ha npubnpaHHa Ta
BUAANeHHs Bigxonis.

Mo-gpyre, BUKOPUCTaHHA abpasvMBHUX YaCTUHOK CMOCOGOM OMUCAHOrO TYT 3BUYAWHOMO CyXOro OyTTSl YTBOPHOE
BEMUKY KiNMbKiCTb Nuny, K Bi4 CaMMX YaCTMHOK, Tak i Big matepiany o0'ekTy, WO NOAPIOHIOETECA, 3 SKMM
CTUKAOTLCA YacTUHKW. Takuid nun HagTo HebaxaHWi, OCKINbKM BiH 3aBAae LUKOOM 300pOB't0 Ta OTOuYYyHYOMY
cepemoBulyy. Lle Takox crocyeTbea 6eanekn i oOMexeHb poBOTM OTOYYOYMX MeXaHiaMiB | obnagHaHHs. [Ona
nokpallaHHa cuTyalii, B Aeski NpMCcTpol AoaaTe BOAY Nig HU3BKUM TUCKOM AN 3BOMIOXEHHS YacTMHOK BesnocepeaHbo
nepeq X po3nuneHHaM 3 conna npuctpoto. MNpoTe Boda Aae HebaaHWi NOoGIMHWIA edeKT 3MEHLUEHHS LBUAKOCTI
abpa3nBHWUX YaCTUHOK, LU0, B CBOIO Yepry, 3HUXYe edpeKTUBHICTb Ail YacTMHOK 3a NpuaHadYeHHaM (To6To no BuAaneHHo
HalapyBaHb abo pisyi maTtepiany). JoaoasaHHA BoAW Oae OOAATKOBUM HebaxaHuin NoGivHWUIA edheKT, SKMI BUKIUKae
TEHAEHLil0 YacTUHOK 3bupaTncs B OOHe Line i hopMyBaTh LMATKK, IO TaKOX CEPNO3HO 3HUXKYE edheKTUBHICTb ix ail. B
NMPOMMWCIIOBOCTI 3ararbHOK AYMKOK € Te, Lo Boda He Moxe OyTW gogaHa y CyxuiM MOTIK MOBITPsl i YacTWHOK Ge3
3MeHLUeHHs WBMAKOCTI YacTuHoK. Lis gymka Gyna nigTBepaxeHa LUMPOKUM TecTyBaHHAM. OfgHak OOAaBaHHA BOAM Y
NOTIK NOBITPS | YaCTMHOK AyXe BaxnuBo AN 6araTbox BapiaHTiB 3aCTOCYBaHHSA ANA 3MEHLUEHHS! YTBOPEHHS nuny i,
haKkTU4HO, Moxe 6yTW €AMHUM 3acobOM, SIKMIA Y3roMKyeTbCsl 3 MpaBUMaMu TEXHIKM Ge3nekn, OXOPOHU OTOHYIHOro
cepefnoBuLa i 30opoB’a.

Mo-TpeTe, AOCTYNHI B Hal Yac abpasnBHIi NPUCTPOT AN Pi3aHHA NOTOKOM YaCTUHOK (3 BUKOPUCTaHHSM abpasnBHMX
YaCTMHOK ONs pisaHHsA HedoporMx maTtepianis, TakMx ik ctanb, 6eToH, AepeBUHa i T.4.) BUMaraloTb 3Ha4HO GinbLuol
nogayi NOTYKHOCTI B NOPIBHSAHHI 3 IHWMM iCHYOUUMKU cnocobamu, TakuMK AK, Hanpuknan, pisaHHA dhakenom nanbHuKa,
Nnna3MoBe pi3aHHs, NasepHe pisaHHa abo pisaHHa anMasHum 3acobom. OTxe, HegomnikoMm abpasvBHOIO pisaHHs B
MOPIBHSIHHI 3 iHWKMMKU cnocobamMn € He eeKTUBHICTb pi3aHHs, a ckopille BapTicTb. AGpasvBHe pisaHHA 3 nogadeto
BOASIHOrO abo MOBITPSHOrO CTPYMEHK BMMarae Benukoi nogadi NoTYXHOCTI, Wwo pobuTb i Hagmipy GaratoBapTicHO
Anst 6inblWOCTi BapiaHTiB 3aCTOCYBaHHs!, 3@ BUHSATKOM OCOGNUBMX BMNaAKiB, WO CTOCYIOTLCA XOSIOQHOrO pisaHHs i/fabo
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KOHTYPHOrO Pi3aHHs TennodyTrMBMX MaTepianis.

TakMMm 4YnHOM, Npobnemoto, Wo CTOITh nepen crneuianictoM y AaHil ranysi TEXHIKU, € CTBOPEHHs npuctpok abo
cnocoby, Ak 3abesnevye HanpsMOK PIBHOMIPHO PO3MOMINEHOro pPO3CIAHOrO MOTOKY abpasvMBHMX YacTMHOK Ha
MOBEPXHIO, WO ounllyeTbes, (abo 3ocepemKeHoro NoToky abpasvMBHUX YAaCTMHOK Ha MOBEPXHIO, LLO PO3pi3aeThes) 3
MaKCHMarbHOK LUBWMAKICTIO, MPU MOXIIMBO HaMMEHLUOMY CNOXMBaHHI NOTYXXHOCTI i 6e3 ofepXaHHA HenpunycTUMmnx
PiBHIB YTBOPEHHS 3a@BUCIIOrO NUy.

Halibinbl npocTe pilleHHs, Wwo 30inbluye LWBMAKICTE YaCTUHOK, € NpobrnemMaTuyHUM. 3BUYaNHO BOHO 30INCHIOETHCS
3a gonomoroto 36iNnblUeHHsT YacTMHOK Y MOBITPI, He3BaXal4n Ha Te, WO MOBITPA € HeedeKTMBHMM 3acobom ans
MPUCKOPEHHA YacTUHOK Y MeXax KOPOTKOI BiACTaHi BHACNQOK MOro HWM3bKOT BIQHOCHOT LYIMBHOCTI M MpakTUYHUX
obMmekeHb AOBXMHM ANSA NiACMOKTYI0HOTo/MprCKOPIOYOro conna, Wo KepyeTbcs onepaTtopom. To6To YacTUHKK, nicns
OOCATHEHHS MEBHOI LWBWMAKOCTI, HE MPOAOBXYIOTE NMPUCKOPIOBATUCA MOBITPAM, @ pyXarTbCsA MOBiMbHie NoBiTps B
noToLi 3 KOB3aHHAM. LLIBMAKICTE YaCTUHOK, KON BOHW pyXaloTbCsi MOTOKOM MOBITPS, AOOATKOBO 3HMXKYETLCA Yepes Te,
WO YacTo B MOTIK MOBITPA W YaCTMHOK MOBMHHA BBOAMTUCH BOAa ANSl "3BOSIOXKEHHSI" YacTUHOK AN 3MeHLUEHHS
YTBOPEHHs 3aBucrioro nuny. Lia Boga, npu Ti 36inblieHin nogadvi B NOTIK 3 YacTUHOK i MOBITPSA, Npu3BOAMTL OO
[OOATKOBOIO 3MEHLLUEHHS LWBUAKOCTI MOTOKY, | YaCcTO iCTOTHOMO 3MEHLLEHHS.

3 piBHA TEXHIKM BigOMI pilLEHHS, AKUMW Hamaranucs BUPILLMTU BULLEBKa3aHi npobnemu. 3okpema, B nateHTi CLUA
Ne4,125,969, BugaHomy Easton, onucaHi cnoci6é ogepxaHHA NOTOKY YaCTUMHOK, LLO PYyXalTbCA 3 BUCOKOK LUBMOKICTHO
Yepes kamepy Ta NPUCTPIi ANA ofepXXaHHSA BUCOKOLIBUAKICHOTO TEKYYOro CTPYMUHHOTO NMOTOKY YaCTUHOK.

MpoTe BCi BMLWearagaHi npobnemu B ubomy nateHTi CLLUA Ne4,125,969, BugaHomy Easton, BupiweHi He Bynu.

Takum 4YMHOM, KpUTMYHa noTpeba B AaHii ranysi TexHikm Mmoxe OyTu 3agoBinbHeHa pospobkoto cnocoby Ta
npucTpoto, ik 3abesneymnu 6 pPiBHOMIPHO PO3NOfiNeHU po3ciaHKi NOTik abpa3aMBHMUX YaCTUHOK, KU NOAAETLCA Ha
NOBEPXHIO (Lo o4YMLLaeTbCs), abo 30cepedXeHnid NOTIK YaCTMHOK, KA NOAaeTbC Ha NOBEPXHIO (WO po3pisaeTbes), 3
MaKCUMaribHO MOXJIIMBOIO LUBUAKICTIO YACTMHOK MPY MaKCMMaribHO HU3bKUWA MOTYXKHOCTI, WO CMOXWBAETLCH, | AKMN He
CTBOPIOE HEMPUMYCTUMO BUCOKI PIBHI YTBOPEHHSA 3aBUCHOrO NUMY.

Mepwwrm 3aBOaHHAM LOTrO BMHAxXody € CTBOPEHHS cnocoby opeplkaHHsi MOTOKY YacTUHOK, Lo pyxalTbcs 3
BMCOKOIO LLBUAKICTIO Yepe3 Kamepy, 3a AOMNOMOrol NPUCKOPEHHS YacTUHOK A0 AO3BYKOBOI LUBUAKOCTI 3@ AOMOMOro
opgHoro abo GinblUue CTpyMeHIB piAMHM Ta HagaHHs YacTUHKaM pagianbHOro pyxy.

Opyrum 3aBOaHHSM LibOro BUHaXOAy € CTBOPEHHS NMPUCTPOIO AN OAEepXaHHA CTPYMEHEeBOro noToky 3 abpasvBHWX
YaCTUHOK.

3rigHO 3 MepLMM acneKkToM LpOro BMHAxody CTBOPeHO cnoci® opepkaHHs MOTOKY YacTUHOK, AKi pyxawTbcs 3
BMCOKOIO LUBUAKICTIO Yepes Kamepy, AKUI 3rigHO 3 BUHaxXoOoM BKoYae onepadii NpUCKOPEHHS YaCTMHOK A0 LO3BYKOBOI
WBMOKOCTI 3 BUKOPWUCTAHHSIM MPWHAWMHI OQHOro CTPYMEHs rasy Ans OTPUMAaHHS BKa3aHOro MOTOKY YacTMHOK,
NPUCKOPEHHA BKa3aHWX YacTUHOK A0 Oinbll BMCOKOI LUBUAKOCTI LUMAXOM KOHTAKTY MOTOKY YacTUHOK Mig Henpsmum
KYTOM 3 NpUHaWMHI OOHWM CTPYMEHeM BOAM NpW HaABUCOKOMY TUCKY BCepeduHi kaMmepu, Ta HagaHHsa cnipanenogiGHoro
PYXy YacTMHKaMm 3a JOMOMOrOK BMPUCKYBAHHSA NPWHAWMHI OAHOMO CTPYMEeHs TEKy4Yoro cepefoBuLa.

3rigHO 3 iHWKWM acneKkToM OaHoro BMHAaxody CTBOPEHO CMocid odepkaHHsi MOTOKY YacTMHOK, Lo pyXxawTbca 3
BMCOKOIO LUBUAKICTIO Yepea Kamepy, SKWI 3rigHO 3 BMHAXo4OM BKMoYae onepawii NpUcKopeHHs BKa3aHWX YacTUHOK A0
[O3BYKOBOI LWBWAKOCTI 3@ BUKOPWUCTaHHS NPUHAWMHI OOHOTO CTPYMEHsi rasdy Ansl CTBOPEHHSI BKa3aHOro MOTOKY
YaCTUHOK, NOTIM MPUCKOPEHHS BKa3aHWX YaCTUHOK A0 GinbLl BMCOKOI LUBMAKOCTI LUMAXOM KOHTaKTy MOTOKY YacTMHOK nig
HenpsMUM KYTOM 3 MPUHaNMHI OOHUM CTPyMeHeM BOAMW NPV HaABUCOKOMY TWUCKY BCepeduHi Kamepu, Ta HagaHHs
cnipanenodibHoro pyxy 4acTuHkam 3a JOMNOMOrOK 3MEHLLEHHSI BHYTPILLHBOrO padiycy Kamepu.

3rigHo 3 ille ogHMM acnekToM AaHOro BMHAaxody CTBOPEHO Crnoci® odepXaHHA MOTOKY YaCTMHOK, Lo pyXalTbes 3
BMCOKOIO LLUBUAKICTIO Yepes Kamepy, KWK, 3rigHO 3 BUHAXo4oM, BKIoYae onepauii NpUCKOpeHHs YMCIEHHOCTI YaCcTUHOK
[0 AO3BYKOBOI WWBMAKOCTI 3@ BUKOPUCTAHHSA NPUHANMHI OOHOrO CTPYMEHS ra3y ANsi CTBOPEHHSI MOTOKY YacTWMHOK, NOTiM
MPUCKOPEHHS BKa3aHUX YacTMHOK A0 Oinbll BUCOKOI LIBWAKOCTI LUMSIXOM KOHTaKTy MOTOKY YaCTMHOK Mig HenpsamMum
KYTOM 3 MPUHaNMHi OOHWM CTpyMeHeM BOAW NPV HafgBWCOKOMY TWUCKY BCepeduHi kamepwm, i micna uporo - HagaHHs
cnipanenogibHoro pyxy YacTUHKam 3a JONOMOrOK 3aCTOCYBaHHS BHYTPILHBLOI KOHirypauil kamepu.

3rigHo 3 e ogHMM acnekToM AaHoro BMHaxody CTBOPEHO NPUCTPIl ANs OAepXaHHS BUCOKOLIBUAKICHOTO TeKy4oro
CTPYMWHHOTO MNOTOKY 3 abpasnBHWX YacTuMH 3aci®é AnA noBiTpa | YaCcTMHOK, pO3TallOBaHUW Ha OOHOMY  KiHLi
3MillyBarbHOI kKaMmepu, AN nogadvi NOTOKy 3 NOBITPSA | YACTUHOK Y 3MillyBanbHy Kamepy 3 JO3BYKOBOK LUBUAKICTIO, KA
3rigHO 3 BUHaXOAOM MICTUTb 3MillyBanbHy Kamepy, BNYCKHWIW, NpUHaNMHI ofHe BNyckHe cepefoBuLle AN piauHU npu
HagBMCOKOMY TUCKY, sika NOAAETLCA PIOMHHUM CMOCOGOM y 3MillyBarnbHy Kamepy ANsi NPUCKOPEHHS NOTOKY 3 NoBiTps i
YaCTUHOK A0 Binblu BUCOKOT LUBMAKOCTI, Ta NPUHANMHI OAWH BNYCKHWUIA 3aci® Ans nosiTps, po3TalloBaHMn 4O BNYCKHUX
3acobiB Ans BOAM, CyMilleHWA 3 HUMKM abo po3TalloBaHUM MiCNs HUX, fAKe NOoOaeTbCA PiAMHHUM crnocobom vy
3MillyBarbHy kKamepy AN HagaHHa abo NocuneHHs pagianbHoT Tedil y noToui.

3rigHo 3 We ofHMM acnekToM OaHOro BUHaXo4y CTBOPEHO MPUCTPIl AN OAep)XaHHS BMCOKOLIBUOKICHOMO TEeKy4oro
CTPYMWHHOTO NOTOKY 3 abpasvBHWMX YaCTUHOK, AKAW MICTUTb 3MilllyBarnbHy Kamepy, BNYCKHUNA 3aci®é ana nosiTps i
YaCTUHOK, PO3TaLlOBaHWA Ha OAHOMY KiHLUi 3MiWwyBanbHOI kamepu, Ons nogadi NOTOKY 3 MOBITPS | 4acTUHOK Yy
3MillyBarbHy kamepy 3 JO3BYKOBOW LUBUAKICTIO, NPUHANMHI OAWH BMYCKHUIA 3acib Ans pigMHuW npu HagBUCOKOMY TUCKY,
SIka NogaeTbCs PIAMHHWM cnocoboM i Nig HENPAMUM KYTOM Yy 3MillyBaribHy kKamepy Ans NPUCKOPEHHS NOTOKY 3 NOBITPS i
4acTUHOK A0 OiNnbll BMCOKOI LWBUAKOCTI, | 3aci® ona CTBOpeHHs abo nocuneHHs cnipanenogibHoi Tedil B noToui 3
NoBITPS | YaCTUHOK.

3rigHo 3 iHWKM acnekTom OaHOro BMHaxo4y CTBOPEHO crnoci® ogepkaHHs NOTOKY 3 PiAWHM Mg HaOBUCOKUM TUCKOM i
abpasvBHOro marepiany, SKii 3rigHO 3 BUHAaxo4OM BKITHOYAE CTBOPEHHS CTMCHEHOrO MOTOKY 3 abpa3svBHUX YaCTUHOK i
NOBITPS, WO HaAXoO4WTb Y BMYCKHWMI OTBIp conna, sike Mae OnMKHIO 30HY, WO 3BYXKYETbCH, | AanbHIO 30HY, WO
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PO3LUMPIOETLCS, MPUCKOPEHHA CTUCHEHOro MOTOKY abpasnBHMX YaCTUHOK A0 NepLUoi WBMAKOCTI, WO CTaHOBUTL GinbLue
91,44m/cek, 3a AOMOMOroK MPOMYCKaHHA CTUCHEHOTo MOTOKY 4Yepe3 COMMo, NPUYOMY CTUCHEHWW MoTik abpasnBHUX
YaCTUHOK HaAXoAWTb Yy 3MillyBarnbHy Kamepy, nogady CTPyMeHsi PigvHU MpU HagBMCOKOMY TUCKY B 3MillyBanbHYy
Kamepy, Mpu UbOMY CTPYyMiHb PiAMHW NPV HAABUCOKOMY TUCKY BXOOUTb Y KOHTaKT | NMPUCKOPIOE CTUCHEHWWA NOTiK
abpa3nBHMX YaCTMHOK A0 APYroi LWBUAOKOCTI, Sika NepeBuLlye nepLuy LBUAOKICTb, ANA OAepXaHHS NOTOKY 3 piguHU ¢

abpasvBHOro matepiany npu HagBUCOKOMY TUCKY, | BUKMA MOTOKY piavHW N abpasvBHOro MaTtepiany npu HagBUCOKOMY
TUCKY Yepes BUXiAHWIA OTBIp.

3rigHo 3 ile ogHMM acneKkToM OaHOro BUHaxody CTBOPEHO MPUCTPIN ANs OAepXaHHSA CTPYMEHS PiauHK, WO MICTUTb
abpasnBHi YaCTUHKK | SKMIA 3rigHO 3 BMHAXOAOM MICTUTb OKepero abpasnmBHUX YacTUHOK Mid TUCKOM rasy, 3'eqHaHe 3i
BXOOOM MepLUoro conna Ans OfepXKaHHS CTUCHEHOro MOTOKY abpasvBHUX YacTUHOK, SKMW HagxoguTb OO BXxody
nepLloro conmna, MpU4oMy neplle COnno Mae OnMXKHIO 30HY, WO 3BYXXYETHCH, 3'€AHaHy 3 AanbHbOK 30HOW, WO
PO3LUNPIOETHCSA, 3MilLyBarbHy Kamepy, O CNosyYaeTses No piavHi 3 BUXOOOM MepLIoro comnna, sika posTalloBaHa Tak,
WO BOHO Mpunsrae Ao AalbHbOI 30HW, WO PO3LIMPIOETLCS, NEpLUIOro conna, NPUYoMy CTUCHEHUN NoTik abpasnBHUX
YaCTUHOK MPOXOOWTb Yepes neplle Conso i NPUCKOPIOETLCA HUM A0 LWBWMAKOCTI noHag 91,44m/cek | BUKMOEETbCH Y
3MillyBarnbHy Kamepy, BNYCKHWI OTBIp ANS PigWHKU, WO Crnony4aeTbCs MO PiAvHI i3 3MillyBanbHOK Kamepow i 3
AXeperoM piguHW Npyu HagBUCOKOMY TUCKY, NPpW LbOMY CTPYMiHb PiOVHW NPpU HagBMCOKOMY TUCKY BUKMOAETbCH Yepes
BMYCKHUIA OTBIp ANA piguMHM 3 AOCTaTHBO LWBWMAKICTIO AN 36iNblUeHHs | NPUCKOPEHHA CTUCHEHOTO NOTOKY abpasnBHUX
YaCTWMHOK, i BUNYCKHY TpyOy 3i BXOAOM, WO CMONyYaeTbCs MO PiAVHI i3 3MilWlyBanbHOK Kamepoto, i BUXig, Yepes akui
BMKUABETHCA CTPYMiHb PIAVHN NPU HAABUCOKOMY TUCKY, IKUIA MICTUTb abpasnBHi YacTUHKM.

[aHnii npucTpiin Ta cnocié MalTb BENUKY KirbKICTb nepeBar y NOPIBHAHHI 3 iCHYUYUMWU Ha Lel Yac NpUCTPOsSMU.
OcHoBHOK NpobremMoto, Wo CTOITh Nepeq cnewianictamn B AaHii ranysi TEXHIKW, € NUTaHHS Npo Te, SK NMPUCKOPUTU
YaCTUHKM OO HaWBMLLOI MPaKTUYHO MOXITMBOI LWBWAKOCTI, BUKOPUCTOBYIOUN MiHIManbHy MOTYXKHICTb | 3aCTOCOBYHOUM
MPUCTPIN NpaKTUYHMX Po3MmipiB. Mo-neplue, Take 3aBAaHHA OOCATaeTbCA Y LbOMY BUHaXoAi 3a AONOMOro 36iMnbLUeHHs
[0 MaKCUMyMy LUBWAKOCTI YaCTMHOK 3 BiOHOCHO HU3KOK CMOXMBYOK MOTYXKHICTIO Ta i3 3aCTOCYBaHHAM NPUCTPOLO
NPaKkTUYHWX Po3MipiB. ABPasnBHI YaCTUHKU NPUCKOPIOIOTLCS, 3rigHO LbOMY BUMHaxody, A0 Ginbll BUCOKUX LUBUAKOCTEW,
HiXK LUBMAOKOCTI, IO AOCAraloTbCsl 3 BUKOPUCTAHHAM 3BUYAWHMX MPUCTPOIB, NpW LpOMY MOTpiGHa iCTOTHO MeHLwwa
CNOXMBYA MNOTYXKHICTb Y NOPIBHSIHHI i3 3BU4aNHUMK NPUCTPOSIMU.

[pyra nepeara LbOro BUHaxony, WO BiAHOCUTLCA A0 BapiaHTiB MOro 3AiNCHEHHs1, SiKi NpU3HaYeHi Ana nigrotToBku
nosepxHi abo BUAaneHHs HalwapyBaHb, Nonsirae B TOMY, WO BiH 3abe3aneyye OOCATHEHHS1 PIBHOMIPHOTO po3citoBaHHS
YacTUHOK. Lle 36inbllye nnowly noBepxHi, aka Moxe obpobnsatvca OOMHULER KINbKOCTI abpasvBHUX PEYOBMH, i
NPMBOAUTL HO oOfepkaHHs Oinblloi NPOAYKTMBHOCTI Ta MEHLWMX BUTPaT Ha OAWHMLI NAowWi NOBEPXHi, Lo
00pobnaeTbes, | 4O MeHWWX BUTpaT Ha abpasuBHi pedoBUHW, NpUBUpPaHHA Ta BUAaneHHs Bigxogie. (Butpatn Ha
BUAANeHHA BigxodiB MOXyTb OyTW iCTOTHUMMW Yy BUNagKy BUOANEHHS BUTpaveHUX abpasnBHMX PEYOBUH, IO MICTATb
WKignuBei Bigxoau).

Lli nepeBarn gocaraloTbes, 3rigHO LbOMY BUHaxody, 3a OONOMOMOK KiflbKOX BapiaHTiB MOro 34iNCHEHHS, B SKUX
CTBOPIOETLCH | BUKOPUCTOBYETLCH BUXPOBUW PYX, AKMA Hapjae YacTUHKaM papianbHUA MOMEHT, Lo KepyeTbes, B
AoOAaTOK [0 OCbOBOrO MOMEHTY, Lo HanpasneHwWn Bnepeq. Lie npuBoguTb A0 edpekTy, WO KepyeTbCsi, po3CitoBaHHS
YaCTUHOK, AKi BUXOOSATb i3 3MillyBarbHOI kamepw, i, oTxe, Binbll WMpoKa nrowa noBepxHi NigaaeTbecs BNUBY NOTOKY
YaCTUHOK, LLO OYULLYIOTb, B pe3yrbTaTi Yoro nigBULLYETLCA NPOAYKTUBHICTL | 3MEHLUYIOTLCA BUTpaTU A4S BapiaHTiB, Ak
3aCTOCOBYIOTLCS ONS NIGrOTOBKWM MOBEPXHI, i. BiANOBIOHO, 3MEHLUYETLCSH CMNOXUBAHHS abpasuBHWMX MaTepianie Ha
OOVHULIO MrioLi, Wo obpobnsieTses.

TpeTa nepesara LbOro BUHaXoAy BiQHOCUTBLCA OO0 MiOBOAHOrO pisaHHsA | ovnLLeHHs abo, B OCHOBHOMY, A0 cuUTyauii,
KON BMCOKOLUBMAKICHWIA NOTIK YaCTUHOK, SIKi BUKMAAIOTLCS 3 KamMepu, MOBMHEH NPOXOAUTU Yepes NiMHHe cepefoBuLLe,
wo BigpisHaeTbcs Big rasy abo noBiTpsi, KONKW BiH pyxaeTbca A0 3agaHoro ob'ekty. Cneuianicty B AaHi ranysi
TEXHiKM gobpe BiOOMO, WO eeKTUBHICTL OYMLLEHHS | pisaHHs 3a SOMOMOIOK BUCOKOLIBUAKICHOrO CTPYMEHK BOAM i
MOTOKY Y4acCTUHOK Nif BOAOHK pi3ko nagae npu 36inblueHHi BiacTaHi Ao o6’ekTy, TO6TO Big BigCTaHi MiX BUXOOOM i3
conna i o6'ektoM. MNpUHMHOID € HasIBHICTb PIAKOro cepenoBuLLa, Takoro K Boaa, sika Mae WinbHicTb, npubnuaHo y 800
pasiB GinbLUy, HiXX NOBITPS, B 30HI MiXXK BUXOAOM 3 Kamepu i 06’eKToM. 3BUYaHI BUCOKOLIBUAKICHI CTPYMEHi pianHum,
AKi NOBMHHI NpobuBaTK Take cepedoBulle AN OOCATHEHHS 3a4aHoro ob’eKTy, 3aHyploloTbCs B OTOuylody Bogy. B
pesynbTaTi, Npu Takin Maniin BigcTaHi, sk 12,7MM, CTPyMeHi BTpayvalTb BENMKY 4YacTMHY TX eHeprii Ta
edEeKTMBHOCTI, NPU3HAYEHNX A9 OYULEHHS i pisaHHA. 3rigHO LbOMYy BUHaxody, NOBITPS BUKMOAETLCA 3 Kamepu 3
BUXPOBUM PYyXOM, YTBOpIOtoUM 0BepToBY i, OTXe, cTabinisoBaHy 30HY 3 rasdy, sika BigcTynae Big Buxogy kamepun. Mix
consioM i 00’eKTOM YTBOPKETLCS JTOKanisoBaHUM MOBITPSIHUIA MpocTip y dopMi, Wwo obepTaeTbes, crabinizoBaHol
MOBITPAHOT KULUEHI, O YTBOPIOETLCA BUXPOBMM pyxoMm. OTXe, BUCOKOLBUAKICHI CTPYMeEHi YacTUHOK i Bogu Tenep
MOXYTb NpPOXOoAUTU Yepe3 Lo cTabinizoBaHy MOBITPSHY KULWIEHIO, He BTpadvatroun pisanbHoi abo ouuuyBanbHol
30aTHOCTI B yMOBaX "NoBIiTPSIHOrO NpocTopy”, WO CTBOPEHUI Nig BOAOH.

UeTBepTa nepeBara LpOro BMHAxody nonsrae B TOMYy, LIO BiH yCyBae YTBOPEHHs Numy i BignoBigHoO Lwkony
OTOYYHOHOMY CepenoBULLY, 340POB't0, NpodecioHanbHi Ta BUPOOHUYI Geanewi, ki npuTaMaHHi NigrotoBui NOBEpXHi
CYXMM MNOTOKOM YaCTMHOK (WO 3BMYaMHO Ha3MBalTb MICKOCTPYMUHHOK 0BpobKolo) Ha BigkpuToMy mnoBiTpi. Jobpe
BidOMO, WO MickoCTpyMUHHA 0B6pobKa yTBOPIOE XMapu NUAy, ki MOXYTb PO3MOBCIOAXKYBATUCA Ha BENWKi BiAcTaHi Ta
MICTSITb [OCTaTHBO Mani YacTMHKM, Lo cKnadalTb Cepiio3Hy Hebeaneky ANsS OpraHiB AWXaHHS | BUKIUKaOTb
nogpasHEeHHs OYell He TiNbKW onepaTtopa, ane i oTouyl4mnx nogen. Lleld nun mMicTuTb He Tinbkn nogpibHeHi abpasnBHi
YaCTUHKK, arne MoXe MICTUTW YacTUHKMA MaTepiany, BuOarneHoro 3 MoBepxHi, Wwo obpobnsetbea. BiH moxe mictutn
nirMeHTn Ta iHWi crnomnyku, wo 3anobiraloTe Koposii Ta OBpOCTaHHIO MOBEPXHi, Taki AK OKUCU BaXXKUX MeTarniB
(Hanpuknag, OKMC CBUHLIO), MeTanoopraHivHi crnomnyku (3okpema, OrloBOOPraHivHi Crnomykn) Ta iHLWi TOKCUYHI Cnonyku,
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O HaHeCeHi Ha MOBEPXHIO Kifbka POKIB TOMY, i 3aCTOCYBaHHA AKMX AaBHO 3abopoHeHo. Cyxe NiCKOCTpyMWUHHe
OYMLLIEHHS, WO € LWBMOKAM i EKOHOMIYHMM i, 38 BMKIIOYEHHSIM LbOro BUHaxXody, He Mae eKOHOMIYHO! anbTepHaTuBH,
CYBOPO KOHTPOJIOETLCS i PETYMETHCA OpraHamy 3aXUCTy OTOYYIOHOro cepenoBULLa | 3aXUCTy 300POB 1.

|3 3acTocyBaHHSAM 3BMYAWHMX NPUCTPOIB BUPIWUNTK L NpobrneMy HamaralTbcs 3a Aonomorok isonsuii, To6To
3aKpUTTAM MicLsa npoBeneHHs pobiT BENMKUM NacTMacoBUMK FINCTaMKW | CTBOPEHHAM BCepenuHi OTpUMaHO! €EMHOCTI
HeBenuKoro Big'eMHoro Tucky. Lle Bukno4HO poporo. Hanpuknag, TMnoBa MiAroToBKa MOBEPXHi MICKOCTPYMUHHMMU
NpUCTPOEM MOXe KolTyBaTh 6ins 5,38 ponapa CLUA/M 2, npu usomy npw isonsuii us BapTicTe apoctae go 21,52
nonapa CLUA/MZ.

Lleli BMHaxig KOHTPOMIOE SIK YTBOPEHHS NNy, Tak i BUBINbHEHHS nwny. lMo-neplue, Npu BUKOPUCTaHHI BOOHWUX
CTPYMeHIB 3 HaABUCOKOK LUBUOKICTIO ONS MPUCKOPEHHA abpasvMBHUX YacTMHOK Ha ApyroMy eTani, BCi Y4aCTMHKM
[OCTaTHBO 3BOSIOXKYHTBCS, | HA BUXOAI conma i Ha TpaeKTopil NoNbOTY YacTUHOK A0 MOBEpXHi, Wwo obpobnseTbes, no
CYTi He yTBOploeTbCs nui. Mo-gpyre, BUKUA YacTUHOK CYNPOBOMKYETHCA OAEpPXaHHAM TOHKOTO TyMaHy 3 Kpanernbok
BOOM, LLO YTBOPEHWI B pe3yrbTaTi po30UBaHHS HapLBWAKICHUX BOAHMX CTPYMEHIB Npu iX B3aemogil 3 YacTUHKamu i
NOBITPSIM Yy 3MillyBarbHin kamepi. Takmii TymaH nornvHae Ha Micui Oyab-aki ApiOHI YacTUHKM | Nun, WO YTBOpPEHi
BHACMIQOK 3iTKHEHHSI YacTMHOK 3 O6'eKTOM i TX pylHyBaHHAM abo yTBOpeHi 3 Mikpoobpobnsemoro marepiany, Lo
BMOANAETLCS, O0'EKTY.

['aTolo nepeBarok LLOrO BMHAXOAy € YTBOPEHHs Garato MeHLWoi Biodadi Hasafd, WO CTBOPKETLCS MPUCTPOEM i
cnocobom, LWo BignoBigalTb LpOMy BuHaxogy. Lle BinOyBaeTbca B pesynbTaTi HabaraTo MeHWOl BUTpaTu macw
YaCTMHOK Ha OOUHMLIIO MIIOLLi NOBEPXHI, WO ounLlyeTbes (abo pospisaeTbes), 3a AONOMOrol MeEHLOT KinbKocTi Habarato
OinbLU WBUAKUX YacTMHOK. 3Bigcu, poboTa NPUCTPOI BUKIMKAE MeHLLY CTOMIIOBAHICTE onepatopa i MoXe MonermTu
yMoBKM npaui. Kpim Toro, ue pobute cnoci6é i npuctpiii Ginbl NPUCTOCOBAHMMMW OO 3MiH i CMpUSIE BKMOYEHHIO B
He#opori aBTOMaTU30BaHi NPUCTPOI.

Oani uen BuHaxig 6yae onvcaHuin Ginbl AOKNAAHO B HACTYMHOMY OMUCI NepeBaXXHWX BapiaHTiB MOro 34iMCHEHHS 3
NOCUNAaHHAM Ha KpecrieHHs i hopMysy BUHaxXoay, Lo OOA3ETHCS.

BkasaHi BuWe acnekTM i u4ucenbHi nepeBarn OaHoro BuHaxody OyayTb nerwe ouiHeHi Ta cTaHyTb 6inbL
3PO3YMINUMK 3 NOCUMAHHSAM Ha HACTYNHUI AeTanbHUA ONUC Y NOEAHaHHI 3 CYNPOBIAHUMW KPECNIEHHAMMU, Ha AKWX:

@ir.1 306paxye BMA Nepepisy, WO NoKa3ye COMNo, Ake € NepeBaXHNM NPUKNagoM 3AiIMCHEHHS LibOro BUHaxoay.

dir.2 30bpaxye cxemy nepepisy, WO NoKasye BHYTPILLHIO YacTUHY conna, sike nokasaHe Ha ¢ir.1, ane cTunisoBaHy
Ansa Toro, Wwob BUAINUTY reoMeTpito KamMmepy conma i TPaekTopilo pyxy abpasuBHUX YaCTMHOK Yepea kamepy conna.

@ir.4 306paxye BMIMAL NONepeyHoro nepepisy, AKMN NOKasye COMMO, BUKOHAHE 3ri4HO anbTepHaTWBHOrO BapiaHTy
30iMCHEHHSA UbOro BMHaxoay.

Llen BuHaxig BigHocuTbca A0 cnocoby odepXaHHa abpasvMBHUX YaCTMHOK 3a AOMOMOrol BUCOKOLIBUAKICHOMO
NOTOKY piauHM Ans o6pobkn abo pizaHHA NOBEPXHI Ta NPUCTPOLO AN Woro 3aiicHeHHs. CnovaTky abpasnBHi YacTUHKK
(Hanpvknag, KBapLOBUIA MICOK) NPUCKOPIOKTLCS 3a AOMNOMOrOH 3aIy4eHHs X CTUCHEHUM Fa3oM (TakuMm ik noBiTps) abo
BMYCKOM/BCMOKTYBaHHSIM Yepes pyKaB, WO BeAe A0 Conna, ke Mae NOPOXKHUCTY Kamepy abo "3millyBanbHy kamepy" B
Uin Toyui wWwBMAKICTE abpa3nMBHUX YacTUHOK gocsrae npubnuaHo 182,9-195,0m/cek, Wo OnmM3bko [0 MNPaKTUYHOT
MaKcUMarbHOI LIBMAKOCTI. Binbll KOHKpeTHO, NOBITPS € cnabkum cepenoBUlLeM ANA NPUCKOPEHHS abpasnBHUX
YaCTUHOK BHACMILOK MOro HU3LKOI LWiNbHOCTI; TOGTO BULLE NEBHOro piBHA noganblue 30inbleHHs LWBWMAKOCTI NoBiTps
Oyne BUABMNATK NWLLE HE3HAYHWI BNNMB Ha LWBMAKICTb YacTUHOK. MpoTe noBiTpa € Ayke AeleBUM i edpeKTUBHUM
3acoboM Onsi NPUCKOPEHHS YaCTUHOK NPUBNN3HO A0 L€l LWBWAKOCTI, ane He 3Ha4yHO BULLE Hel.

[licna npuckopeHHA YacTMHOK A0 A03BYKOBOI LWBWAKOCTI (BIQHOCHO LUBWAKOCTI 3BYKY B MOBITPi), NOTIK 3 NOBITPA
i nicky gani npoxoanTb Yepes 3MilyBarbHy kKamepy, Ae BiH 3ycTpidaeTbea 3 ogHMM abo Ginblue BNyCKHUMUW OTBOpamu
ONs nogadvi HagWBUOKICHUX CTpyMEHIB piauHK (Takux sk BoAsiHi CTpyMeHi) B NOTiK 3 NOBiTpsA i YacTUHOK. BogsHui
CTPYMiHb abo CTpyMeHi, Lo MalTh BigHOCHY WBMAKICTE A0 1219,2M/cek BigHOCHO LIBMAKOCTI NnonepenHbo NPUCKOPEHUX
CTPYMEHEM ra3y 4acTMHOK (ki pyxatTbcs i3 WBKMAKICTIO npubnnaHo o 182,9-195,0m/cek), 4ooaTKoBO MPUCKOPHOE
YaCTMHKM 3a AOMOMOro NpsAMOI nepeaadi KinbKocTi pyxy | HagaHHs M GinbLUoi LWBWAKOCTI.

BnyckHi oTBOpM Ans BoAM, fika PYXaeTbCA 3 HaOBMCOKOK LUBUAKICTIO, pO3TalUOBaHi TakMM YMHOM, WO Boaa
CTUKAETLCA 3 NOTOKOM 3 NOBITPSA | YaCTUHOK Nig HENPAMUM KYTOM BiQHOCHO OCi, fika yTBOpPEeHa NOTOKOM 3 MOoBiTpSA i
YacTUHOK. 3aBOSKWM KOHBEPreHLil BOOAHOrO CTPYMEHSl i MOTOKY 3 MOBITPS | YacTUHOK, abo 3aBOsikM BHYTPILLHIA
reomeTpii 3miwyBanbHOI Kamepu, abo 3aBaskM KombGiHauii Toro Ta iHWOoro, BCepeduHi 3MmillyBarbHOI Kamepwu
CTBOpPIOETLCA BUP abo BMXPOBMI pyx NMOTOKY 3 MNOBITPS, YaCTUHOK i Bogu. BuxpoBuin pyx amyLlye abpasnBHi YaCTUHKM
pyxatuca pagianbHO Has30BHI 3aBAsky ix Ginbllin Maci (BiQHOCHO MOBITPS | BOAM) 3a paxyHOK BigLeHTPOBOI cunu,
CTBOPIOIOYN KiNlbLiEBY 30HY BMCOKO| KOHLEHTpaUil YacTMHOK. BogsaHi cTpyMeHi 3 HagBUCOKO LUIBUAKICTIO CNPSAMOBaHI B
Uil 30HI TakMM YMHOM, LWOO6 3AifcHIoBaTU edeKTMBHY nepedaqy YacTMHKaM KinbKOCTi pyxy i 3anydaTtu ix, Wo
npu3BoauTb A0 edeKTUBHOTO MPUCKOPEHHS i AOBEeOeHHs A0 MaKkCMMyMy LUBMAKOCTI YacTuHok. OTXe, BBeAeHHs
BOASIHUX CTPYMEHIB 3 HAOBUCOKOIO LUBMAKICTIO BUKOHYE TPW OCHOBHI ¢pyHKLUIT: (1) gpyroro etany npuCKOPEHHs1 YacTUHOK;
(2) CTBOpEeHHsI BUXPOBOrO pyxy BCepeduHi NOTOKY 3 MNOBITPA, YacTUHOK i BogM; i (3) CTBOPEHHA 30HWM BUCOKOI
KOHLeHTpaLii YaCTUHOK ANsi MepeBaKHOro i epeKTUBHOMO KOHTaKTy MOTOKY YacTMHOK 3 BOASHWMW CTPYMEHsMK 3
HagBUCOKOK LUBUAKICTIO, WO NPM3BOANTL A0 Binbll e(heKTUBHOMO NPUCKOPEHHS | BinbLl BUCOKOI LUBMAKOCTI YaCTUHOK.

KpiMm TOro, B AeKinbkoX nepeBaxKHWX BapiaHTax 34iiCHEHHA BUHaXo4y BUXPOBMI pyX, LLO CTBOPKETLCA B MOTOLi
PiOVHKW, NOCUMIOETLCA AeKinbkoma wWnsxamu. B ogHomy npuknagi 3gicHeHHA BUHaxody NOTIK, WO MICTMTb MOBITPS,
YacTUHKKN Ta Body, NPOXOAMTb Yepe3 OCTaHHIO YacTUHY conna, Ae BiH NiggaeTbcs BNMMBY MOBITPS, WO BBOAUTLCHA NO
AOTWYHIW. Lle noBiTpsi Moxe BBOOUTWUCH B KaMepy COMna 3aBAsikv Bif'€MHOMY TUCKY, O CTBOPIOETLCS B KaMepi pyxoMm
noToKy. B anbTepHaTMBHOMY BapiaHTi MOBITPS MOXe YNOPCKYBaTUCb B Kamepy Mig TUCKOM, KU Ginblue aTMocdepHoro
TUCKY. B iHWWUX BapiaHTax 3AiNCHEHHs BMHAXO@y BHYTPILHIA AiaMeTp 3MillyBarbHOI Kamepu 3MeHLyeTbCs ans
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30inbleHHa pagianbHOT WBWAKOCTI YaCTUHOK i, TaKMM YMHOM, NOCUNEHHS BMXPOBOro pyxy. B Habopi uux BapiaHTiB
30iICHEHHA BUHaxoQy BHYTPILWHIA giaMeTp amiwyBanbHOT KaMepy NoTiM MOCHIAOBHO PO3LUMPKETHCA ANA OOepKaHHSA
PIBHOMIPHOMO pO3CilOBaHHSI 4acTUHOK. 3 conna BUXOAWTb BUCOKOLIBUAKICHWIA MOTIK PIBHOMIPHO pO3MNoAineHux
abpa3nBHMX YaCTMHOK, LU0 PYXaloTbCsH 3 BUCOKOK LIBMAKICTHO, MPUCKOPEeHWX OO Takoi WBMAKOCTI ABOMa eTanamu
MPUCKOPEHHS, NEePLUINN 3 AKMX 34JIMCHIOETLCA 3@ AOMOMOrOK rasy (CTUCHeHe MNOoBITpSA), a APYrui 34IMCHI0ETLCA 3a
AOMNOMOrol piguMHKU (Boda Npu HagBUCOKOMY TUCKY). Take OBOeTanHe MPUCKOPEHHS 3 BMKOPUCTAHHAM OBOX Pi3HUX
HociiB (ras i pigMHa) MoXe He Tinbku gonatn 6asoBi OOMEXEHHS NMPUCKOPEHHSI YacTUMHOK Buwe 182,9m/cek, npu
BMKOPWUCTaHHI NOBITPS SIK HOCIs1, ane i NepeBuLLyBaT CyMapHy eHepreTu4Hy edekTUBHICTb cnocoby ogHoeTanHoro abo
ABOETANHOro NPMCKOPEHHS1 YacTUHOK 3 BUKOPUCTaHHSAM OOHOrO HOCIs, Takoro sik abo Tinbku ras, abo Tinbku piavHa.

TakMM YMHOM, LWBWAKICTL BUAaneHHs noBepxHi (abo WBMAKICTb pidaHHA) € yHKUielo OBOX LUMPOKUX Habopis
napameTpie. [Mepwunii Habip napameTpiB (OKpeMoO Big camMux abpasvMBHMX YacCTUHOK) BIQHOCUTBCA OO MNOYaTKOBO!
LIBMAOKOCTI MNOBITPS, fAike 3abeanedye nogady abpasvMBHUX YACTMHOK B 3MillyBanbHy Kamepy, po3TalloBaHy OO KyTa
Haxuny BoOsHOro cTpyMeHs abo CTpyMeHIiB 3 HagBNCOKOK LUBUAKICTIO, AIKi CXOOATLCS 3 NOTOKaMK 3 NOBITPS | YaCTMHOK,
i nogibHMM napameTpam BMPUCKYBAHHA MOBITPSA AN NOCUMEHHS BUXPOBOro pyXy (SIKLWO BOHO BMKOPWUCTOBYETLCA B
KOHKPETHOMY BapiaHTi 3AiiCHeHHs BuHaxody). [Apyruin Habip napameTpiB BigHOCUTBCA OO0 reoMeTpil camol
3MilyBarnbHOI kKamepu. Hanpuknag, Manuin giameTp Moxe OyTU nepeBaykHUM B OOHOMY MicCLi BCepeauHi kamepu ans
30inblUeHHA WBUAOKOCTI 006epTaHHA abpasvBHUX YacTUHOK i, oTxe, 36inblueHHs B3aeMofii 4acTUHOK 3 BOASIHUM
CTpyMeHeM abo CTpyMeHsIMM 3 HafABUCOKOK LWBUAKiCTo. Kamepa mMoxe noTiMm poswuvpioBaTica B ik BUxogdy conna ans
OLEPKaHHA KOHTPONbOBAHOMO PO3CIlOBAHHA MOTOKY 4acTMHOK. KOHKpeTHa reomeTpia (BHYTpIWHI  pagiycu)
3MeHLUYyBanbHOI kamepy Moxe ByTu ONTUMI3oBaHa eKcnepuMeHTanbHUM LWSXOM ANA 3adaHuX BUTpaT i WBMOKOCTEN
MOTOKY 3 NOBITPSA, BOAMW i YaCTUHOK.

TepMmiH "HenpaMUR", WO TYT BUKOPUCTOBYETLCH, BIOHOCMTHCA 4O BEMUYMHKM KyTa, fika Ginblwe 0°, ane meHwe 90°.

TepmiH "kocuid", WO TYT BUKOPUCTOBYETLCSH, BIQHOCUTLCA OO BEMWYUHM KyTa, ska binbwa 0°, ane meHwa 90°, i
faKa BUMIpAIHA B3OOBX Pi3HUX OCEN BIQHOCHO KyTa, AKUIA Mae "Henpsamy" BENUYMHY, Hanpuknag, aKwo KyT, Lo YTBOPEHUN
aBoma ob'ekTamu, SiKi nexaTtb B3goBXK oci X, Mae "Henpsamy" BenuyuHy, TO KyT, WO YTBOPEHMI gBoMa ob'ekTamu, siki
nexaTb B3OOBX OCi, AKka He napanernbHa Uii oci, MoXe HasnBaTucs "KocMM" (Lo YTBOPEHWIA BEMMYNHOW, KA NEXUTb
Mix 0° i 90°).

TepmiH "HagBMCOKMA TUCK", WO TYT BUKOPWUCTOBYETLCH, BIAHOCUTBCA OO KOHKPETHOro TWMy Hacoca, SKWUR
3abesnevye nogadvy Boau nig TMcKamu, Aki Ginble Big npubnuaHo 1055kr/cm? go npubnnsHo 4219xkr/cm?

TepMiH "HagBMCOKa LIBMAKICTE" BIOHOCUMTBCA OO0 LUBWMAKOCTI CTPyMEHs piauHKM (Takol AK BOAAHWA CTPYMiHb), LIO
cknapae Ginble 182,9v/cek i Wo csrae npubnuaHo go 1219,2m/cek.

TepmiH "abpa3nmBHa YacTMHKA" BIQHOCMTBLCS NO CyTi Ao OyAb-AKOro TMNY YacTUHOK, Ha SKMX 3aCHOBaHWI NpoLec B
ranysi o6po6kn OyTTAM, ANA BUKWOAHHS 3 NMPUCTOD. PeYoBMHM, WO 3BUYANHO BMKOPWUCTOBYIOTH ANA Uiei MeTw,
BKIHOYaIOTh KBApLUOBWIA MICOK, BYFIMbHUA WNaK, MIQHUA Wnak i rpaxit. "BB2049" - ue npoMucrioBe No3Ha4YeHHA OLHOrO
po3noBctomkeHoro Tuny. IHaoekc 2049 BigHOCUTBCA [O PO3MIpY YaCTUHKW; YacCTUHKM 3anuvuiatoTbCsi 3 pO3MipoM
20-49mew 3a CtaHgapTtom ctr CLUA. [HWK1M posnoBclogxeHnm Tunom € StarBlast.

Ha cir.1 nokasaHuii oanH NepeBaXKHWI BapiaHT 34iMCHEHHS Lporo BuHaxody. [pucTpiid, nepeBaHO, BUKOHaHO 3
LIMPOKO AOCTYNHUX MaTepianis. BigoMux cnewianicTy B AaHi ranysi TexHiku. MoTik 3 nosiTpa i 4acTUHOK NpoxoauTb
no BnyckHoMmy pykaBy 10 B conno 20, ge BiH noTpannse B 3MiwyBanbHy kamepy 40. Mpuctpin mMoxe OyTn
PYHKLOHaMNbHO Nigpo3dineHnuin Ha OBi 4acTUHW, neplwa YacTuHa 12 i gpyra 4YactuHa 14. Ha nepuwii 4acTuHi 12
YaCTUHKWN NMPUCKOPIOIOTECA CTUCHEHUM ra3oM, NepeBaxHo, ane He BUKIYHO, NoBITpAM. Ha Apyrii YacTuHi 14 yacTUHKK
AOLaTKOBO MPUCKOPIOOTLCS BOLOK NpU HaOABMCOKOMY TUCKY. [pubnvaHa WBMAKICTE MOTOKY YaCTUHOK, KOMW BiH
notpannsie B conno 20, cknagae 6ins 183,9v/cek. Konu noTik 3 NOBITPS | YaCTUHOK NPOXOAUTL Yepes 3MillyBaribHy
kamepy 40 BiH 3ycTpiyae oguH abo Ginblwe oTeopiB 52,54 Ana BNpUCKYBaHHA BOAW MpU HaOBWMCOKOMY TWUCKY, SKi
nogaTe oauH abo Ginblue BOASHUX CTPYMEHIB 3 HAABUCOKOIO LUBUAKICTIO Y 3MilLyBarbHy kaMmepy nig HenpsiMum KyToM
BiHOCHO LEHTparibHOT OCi, Lo YTBOPEHa PyXoM MOTOKY 3 MNOBITPSA i YacTUHOK. CTpyMeHi BoOM YTBOPHOKOTLCA
CTBOPEHHAM MNOTOKY NPV HaOBMCOKOMY TUCKY Yepes BRyckHUA oTeip 50 i kinbuesui kaHan 101 B xwuknep 100, wo
pO3TallOBaHUA B KOXHOMY OTBOpi 52, 54 ona BnpuckyBaHHsi. CTPyMeEHi piguHU CXOAATbCS 3 MOTOKOM 3 MOBITPS |
YaCTUHOK, TakMM YMHOM MPUCKOPOKYN YacTMHKM A0 Oinblioi weuakocTi. Opyroto dyHKUiE BOAAHUX CTpyMeHiB 3
HapBUCOKOK LUBMAKICTIO, 3aBASIKM X opieHTauii nig HenpsMum i/abo KoCcUM KyTOM, € 3MiHa HanpsiMKy MOTOKY Big no
CYTi OCbOBOro A0 BUXpPOBOro abo BMXPOBOrO Pyxy, 3a AOMOMOrOK YOro NOCUIIOETbCA B3aEMOAIA YaCTMHOK B NOTOL
piguHN.

B opgHomy BapiaHTi 3giiCHEHHA UbOro BWHaxomy, NOTiK, WO MICTUTb MOBITPS, YacTUHKU | Bogy, BUXOOUTb 3
OCTaHHBLOTO KiHUs conna 80. B iHWnx ocobnneo nepeBakHUX BapiaHTax 30iiCHEHHS BUHaxomy, NOTIK PiguHN OOAATKOBO
perynoeTbca AN NOCUIeHHs BUXPOBOrO pyxXy Ao Woro Buxody 3 conna. B ogHomy ocobnueo nepeBaHOMY BapiaHTi
30iiCHEHHA BMHaxody, NOTIK 3 NOBITPS, YACTUHOK | BOAM NPOXOAMTL Aani No xogy nogadi BcepeauHi conna B TOMKY,
e BiH [OOaTKOBO 3MILLYETHCA 3 NOBITPAM.

MoBiTps MOXe nogaeaTucs B 3MilyBanbHy kamepy 40 ogHMM abo fekinbkoma 3acobamu. B ogHOMY nepeBaykHOMY
BapiaHTi 3AiNCHEHHs1 BUHaxoQy NOBITPSA HagxoauTb B 3MillyBaribHy kamepy 40 3aBOsikm NPOCTOMY BCMOKTYBaHHIO abo
nacvBHoMy Bxody “Yepes oauMH abo Oinbwe oTBopiB 60, 62, posTawoBaHWX B confi, fki 3abesnedyoTb nogaqy
OTOYYHOYOIO NOBITPSA B 3MillyBanbHy kamepy. BinbLll KOHKPETHO, B LibOMY NepeBakHOMY BapiaHTi 30iMCHEHHS BUHaxony
NOBITPS HagxoouTb OO0 3MillyBanbHOI kKamepn Yepes oTBopu 60 i 62 3aBAAKM Big'€MHOMY TUCKY, KA CTBOPHOETLCSH
PYXOM MOTOKY PiAUHW Yepes 3MillyBarnbHy Kamepy.

B iHWMX BapiaHTax 3QiMnCHEHHs BUHaxody, MOBITPS MOXE MPMMYCOBO YNOpCKyBaTUCA (Nig TUCKOM) Yy 3MillyBanbHy
kamepy 40. Takox, y nokasaHoMy BapiaHTi 30iNCHEHHS BMHAXOAy NOBITPA HaAXO4MTb A0 3MiwyBanbHo! kamepu 40
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yepes oTBopu 60, 62, Wo posTawoBaHi Ao oTBopiB 52, 54 Ana BnNpucKyBaHHA BOAM NPU HAABMCOKOMY TWUCKY, AKi
nopalTe BOAY NpW HaWBUCOKOMY TWUCKY B kamepy 3 BRnyckHoro otBopy 50. B iHWMX BapiaHTax 3giicHeHHs BMHaxony,
NOBITPS MOXe HagxoauTu B Kamepy nicna oTeopiB 52, 54 ons BnpucKkyBaHHA Boau. B iHWWMX BapiaHTax 34iNCHEHHs
BUHaxXody NOBITPA i BoAa MOXYTb HagxoauTW B kamepy opgHodacHo. OTxe, MoBiTpA HagxoouTb A0 3MillyBarnbHOI
Kamepu Yepes MacuBHUIA pyX 3aBAAKW MNO3UTUBHOMY rpafi€HTy TUCKY, 30BHI B 3MillyBarnbHy kamepy i 3MillyeTbca 3
NOTOKOM 3 MOBITPS, YACTMHOK | BOAW, 4OAATKOBO MOCUITIOIOHN BUXPOBUIA PYX i, OTXKE, CNPUSIIOHN NMPUCKOPEHHIO YaCTUHOK.
B iHWoOMY ocobnunBo nepeBakHOMY BapiaHTi 3AINCHEHHSI BUHaxogy, NOBITPA He NAacMBHO HagXoOUTb A0 3MillyBanbHol
KamepW, a aKkTUBHO HaKa4yeTbCH B 3MilLlyBaribHy Kamepy nig TUCKOM. Hanpuknag, nig TUCKOM, O 3HAaXOAUTbCH B MeXax
npubnnaHo sig 0,7kr/cM2 fo 10,5kr/cm2.

B iHWoOMYy nepeBaxHOMY BapiaHTi 34INCHEHHA BUHAaxXoZy, BUXPOBWUI pPyX CTBOpPHOETbCA (6e3 Jonomoru npuToky
noBiTPS Yy 3MiyBanbHy kamepy 40) abo [oAaTKOBO MOCUMKETLCH Yepes 3MIHU BHYTPILWHLOI reoMeTpii aMillyBarbHol
kKamepu. B geskux 3 umx npuknagis, sk nokasaHo Ha ir.2, NoTiK 3 NOBITPA, YACTUHOK i BOAW, WO NpOXoauTb vepes
3MiwyBanbHy kamepy 40, 3ycTpivaeTbcs 3 npoxodoM 42, Wwo 3ByXyeTbcs (To6TO, AiameTp 3MmillyBarbHOI Kamepwu
3MeHLWyeTbes). BHacnigok uporo, papianbHa LWBWAKICTb YacTUHOK 36iMnblUyeTbCA 3aBOsKM NPUHLMNY 36epexeHHs
KYTOBOI KiNbKOCTi pyxy. 36inblleHHs pagianbHOl WBUMAKOCTI Npu3BoauTb A0 36iNbLUeHHS KOHUEHTpaUil 4acTUHOK B
30Hi, Ha Ky CNpsAMOBaHi BoASHI CTPYMEHI 3 HaABMCOKOK LUBWMAKICTIO, WO MOCUME X 3iTKHEHHS Ta 36inblueHHN
YacCTUHOK i, OTXXe, NpoLuec MPUCKOPEHHA 4acTMHOK B Kamepi. [ani 3a Xxodom NOTOKy Micnsa L€l 3BY)KEHOI YacTuHU
kamepu pagiyc 44 36inblUyeTbCs, WO BUKMKAE pO3CiloBaHHS abpasvMBHUX 4aCTMHOK, TOOTO pyX B HanpsMKy CTiHOK
Kamepu, AKUiA BigBYyBaeTbCA 3aBAAKW padianbHOMY MOMEHTY, Lo NpuKnageHuin Ao YacTuHok. OTXe, 3MmillyBarnbHa
Kamepa CKMagaeTbCa 3 YacTMHU 42, WO 3BYXKYETbCH. 3a SKOW hae YacTuHa 44, gka pos3wuproeTbes. PiBHOMIpHe
pO3CiloBaHHSA, WO perynoeTbes, baxaHe ONa BapiaHTiB 3acTOCYBaHHSA ANs MIAroTYBaHHA MOBEPXHi, OCKIMbKU Le
30inblUye Moy MOBEPXHi, 3 AKOW CTUKaTbCA abpasvBHi YacTMHKM. B iHWMX npuknagax 3giicHeHHs BUHaxody,
BMXPOBUIA pPyX CTBOPIOETHCA abo NOCUIMIOETHCA 3a AONOMOrol0 Po3TallyBaHHA kaHaBok abo pebep abo nonatok Ha BCii
BHYTPILLHIW CTiHLi 3MilLyBanbHoI kamepun abo i YacTuHuU.

B nepeBaHOMy BapiaHTi 30iMCHEHHS BMHaxXody 3MillyBanbHa Kamepa Takox obnagHaHa ogHuMm abo Ginblie
BMYCKHUM OTBOPOM, SIKMA 3HaxoOauTbCA B CMOSYYEHHI MO PiguHU 3 OXKepernom XiMiYHuX MaTepianis. Xo4a pisHi XiMidHi
MaTepiann MOXyTb BMKOPUCTOBYBATUCH B 3aneXHOCTi Bif CWTyauii, B SIKWA BUKOPUCTOBYETLCS NPUCTPIN, Y
nepeBayKHOMY BapiaHTi 30iMCHEHHS BUHaxXody B 3MilLyBasibHy Kamepy NoaarTbCs YNOBiNbHIOBaYi Koposil.

Ha ir.3 nokasaHo [oOaTKOBWIA NEPeBaXKHUI BapiaHT 3OiNCHEHHs Lboro BuHaxogy. Ak i Ha ir.2, piameTp
3MillyBarbHOI KamMepu 3MeEHLYeTbCa (4acTuHa 42, WO 3BYXKYETbCA) ANA 30iNblLUEHHs AOTUYHOT LWBUAKOCTI I
KOHLeHTpaLii YaCcTMHOK B 30HI AN edheKTUBHO| B3aeMOAil 3 BOOAHUMU CTPYMEHAMMW 3 HaABMCOKOK LBWAKICTIO, ane He
PO3LUMNPIOETECA NiCNA LbOro Ansa 34iMCHEHHS po3CitoBaHHA. 3aMicTb LipOro, CONnso 3BYXXYETbCA ANA OAepXKaHHA Tpyou
72, WwWo gokycye. OTxe, Lel BapiaHT 3gilicHeHHA BMHaxoay Oinblue npuaaTHUIn ANS pisaHHA Ha BigMiHy Big npuknagy,
LL{O NOKa3aHUI Ha gir.2, Ak Ginbl NPUAATHUIA ANA BUOANEHHS NOBEPXHI.

AK OomaTKOBO NOKasaHo Ha ir.3, ogWMH CTPYMiHb PiOWMHU 3 HaOBUCOKOK LUBWUAKICTIO BMPIBHSHUA BiOHOCHO
NO3O0BXHbLOI OCi BXOAY COMfa ANS MOCWMEHHSA pi3anbHUX XapaKTepucTuK. MpucTpin Takox obnagHaHuin Beanivdio
conen 20, wWo 3MilweHi Big NO3OOBXHBOI OCi i CTPyMEHS1 PiOUHW 3 HafBMCOKOW LWBWAKICTIO, AnA 3abeaneveHHs
piBHOMIpHOI nogadyi abpasMBHUX MaTepianis 4o NPUCTPOLO.

OnTuMManbHi WBWMAKOCTI BUAaNeHHs abo pisaHHA MOXYTb OyTH OTpUMaHi 3aBAsSKM ONTMMI3aLii BHYTPILWHLO! reomeTpii
3MillyBarbHOI KaMmepu, TOBTO BHYTPILLHIX pagiyciB, reoMeTpii NOCUNEHHS BUXPOBOTO PyXy, KOHirypauii oTBopie Ans
BNycky abo BNpWCKYBaHHA MOBITPA ANA NIOCUNEHHS BUXPOBOTO pPyXy, @ TakoX PO3MILEHHA 4YacTWuH, Lo
3BYXYHOTbCA/PO3LUNPIOIOTHCH BiGHOCHO BMYCKHMX OTBOPIB A9 BOAM | MOBITPS.

B iHWOMY nepeBaykHOMY BapiaHTi 34INCHEHHsI BUHaxody, NokasaHOMy Ha dir.4, BUKOHAHO AeKinbka mogudikauin
ANa 3MEeHLUeHHs1 Bark NpUCTpolo, AN CnpolleHHst poboTh | ANa 3MeHLWeHHs BUPOGHWYMX BUTpaT. B nepeBaxHoMy
BapiaHTi 30iMCHEHHs BMHaxody, WO NoKasaHui Ha ir.4, Ha Opyril YacTuHi NPUCKOPEHHs abpa3vBHUX YaCTUHOK
30iNCHIOETLCS 3@ AONOMOro0 BBEAEHHA OOHOrO CTPYMEHS PigUHM NMpu HaOBMCOKOMY TUCKY Yepe3 BrnyckHM oTeip 50 i
xuknep 100, posTawioBaHuin B oTBopi 52 AN BnpuckyBaHHa. BnyckHuii oteip 50 i kaHan 102 6e3nocepeHbo BUPIBHSHI
3 xuknepom 100 B3OOBXK TpaeKTopil, NO AKIN CTPYMiHb PiAMHW NMPW HaOBMCOKOMY TUCKY BMXOOWUTb 3 oTBOpY 52 ans
BNPWCKYBaHHA | HagxoOAWTb B 3MillyBarnbHy kamepy, Ae BiH 3axONsoe i NpUCKopioe NoTik abpasuBHOro marepiany.
MogiGHNUM YMHOM TiNbKM OOWH BMNyCKHMIA oTBip 60 Ans NOBITPA 3aCTOCOBYETLCHA AN nofdadi NoBiTPs MO AOTUYHINA B
amiwyBarnbHy kamepy 40. MpucTpiit, WO BUKOHAHWI Y BiANOBIAHOCTI 3 BapiaHTOM 34iINCHEHHS BUHAXOAY, WO NoKasaHun
Ha dpir.4, cnpollye BUKOPUCTaHHS NPUCTPOIO | MOro BUPOOHULITBO, TaKMM YMHOM 3MEHLLUYtoYM BUTpaTK. [ina nogaTkoBoro
3MeHLLeHHs Baru NpUcTpoto, 3MillyBarnbHa kamMepa Moxe OyTW BUKOHaHa 3 arntoMiHito abo HiTpuay KpeMHito abo iHWuX
nogibHmx maTtepianie.

MpuncTpin, Wo oTpuMaHui 3rigHo Oyab-AKOMY 3 NepeBaXKHWX BapiaHTIB 3AINCHEHHsT LbOro BMHaAxXogy, MoXe MICTUTH
erneMeHT, SKUA YTPUMYETbCS B pyKax, WO 3a3BMYall HasnBaeTbCs MyLKow. B nepeBaxHoMy BapiaHTi 34iiCHEHHS
BUHaxody, SIK CXeMaTW4HO NokKasaHo Ha dir.d, conno obnagHaHo psgoM knanadis 90, 92, 94, aki [o3BonslTb
onepaTopy BMOIpKOBO nepepuBaTth NoTik Bogu i/abo abpasuBHoro matepiany. Hanpuknag, onepaTop Moxe NpUNUHATU
noTik abpasnBHoro martepiany Tak, Wob TinbKW NOTIK PiAWHW | NOBITPS BUXOAWB 3 COMMa, WO AO3BOMWTL onepaTopy
3MUTK 3anuLLKW MaTepiany, Lo 34nLwaeTbes, 3 06'ekTy, AkMn obpobnseTbea. B anbTepHaTMBHOMY BUNagKy, onepaTtop
MOXe nepepBaTW NOTOKM Boau i abpasuBHOro martepiany Tak, Wob6 Tinbky MOTIK MOBITPS BMXOAMB 3 comna, WO
[O3BONUTL OnepaTopy BUCYLUMTU 0B'eKT, Akuii obpobnseTbes. FAKLo onepaTtop BUKOHYE CyXy NiCKOCTPYMUHHY 06pobKy,
MOTIiK PidVHU NPU HAABUCOKOMY TMCKY, LLIO BUXOOQUTb 3 comnna, Moxe OyTu nepepBaHuii. Onepatop MoXe, TaKUM YMHOM,
BUOIpKOBO 3MiHIOBaTU (OYHKLii conna, He BuMyckaw4nm Moro 3 pyk abo WTW OO BigganeHoro Micus posaTallyBaHHS
Oxepena abpasuBHoro martepiany abo pigMHW Npyv HaOBMCOKOMY TUCKY. Xoya MOXYTb BUKOPUCTOBYBaTUCA PisHi
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KnanaHu, B NepeBaXkHOMY BapiaHTi 3AiNCHEeHHs BUHaxody, knanaHu 90, 92, 94 € KepoBaHWMW KnanaHamu, sKi
NpUBOASTEL B Ait0 KranaHW mxepena piguHv Npy HagBUCOKOMY TUCKY | [xepena abpasuBHoOro matepiany.

Byno npoBeneHo psa NOPIBHANBHUX €KCNEPUMEHTIB MPOMMUCIIOBOro MacluTaby B YMOBaX HarneXHOro KOHTPOro Ans
OOCHIOKEHHS SIK NPOAYKTUBHOCTI, TaK i €KOHOMIYHOCTI cnocoby i MpMCTPO 3rigHO LbOMY BWMHaxogy i 3BUYaNHUX
NPUCTPOIB i cnocobiB. PesynbTaTn OeskuX 3 LMX eKCNepuMMEHTIB BUKMNageHi Huxkde. BuaaneHHs rpyHTyBaHHs Ha
LMHKOBIN OCHOBi abo NpokaTHO! OKanuHW 3 CTaneBok MOBEPXHIO A0 YucToro MeTany Oyno BubpaHe ANs OUiHKM
e(pEeKTUBHOCTI LibOro BUHaxody B NOPIBHAHHI i3 3BUYanHUMKU cnocobamun. Xoqa 30HOK AaHoi AeMOHCTpaUii € nigrotoska
NOBepXHi, BOHa Npu3HayeHa He Tinbkn Ansa inlocTpauii nepeearn Lboro BUMHaxody B LibOMY BapiaHTi 3acTocyBaHHS, ane
TaKoX i B iHWMX BapiaHTax, TakMxX fIK pi3aHHs, MexaHidHa obpobka, dpesyBaHHsi, papbyBaHHsi, KopoTlle, byab-skomy
BapiaHTi 3acToCyBaHHS, IKMIA 3aCHOBaHWI Ha nogadi BUCOKOLIBUAKICHUX YaCTUHOK Ha NoBepxHto. LLNnsaxom nopiBHAHHSA
LWBMOKOCTEN BUAOANEHHs NOBEPXHEBMX HallapyBaHb 3 iOEHTUYHWM napameTpamMu, MOXyTb OYyTW NpogeMOHCTpOBaHi
nepeBaXKHi XapaKTepUCTUKM NPUCTPOIo i cnocoby 3rigHO LbOMYy BMHAXOZy B MOPIBHAHHI i3 3BUYENHUMU MPUCTPOEM i
cnocobom. Taki ekcnepumeHTn Bynn npusHadeHi ans (a) nigTBepaKeHHs NPOLYKTUBHOCTI Ta EKOHOMIMHOCTI 36iNbLUEHHs
LWBMOKOCTI YacTMHOK 3a LONOMOrol eTaniB npuckopeHHsd, i (b) nigTBepaXeHHs NPOAYKTUBHOCTI Ta €KOHOMIYHOCTI
HagaHHA YacTMHKaM BMXPOBOMO PyXy.

[MapameTpu, WO BiOHOCATLCA 4O HACTYMHUX eKCnepuMeHTiB, HaBedeHi Hux4e. Kpim Toro, 3asHaueHo aianas3oH ans
KOXXHOFO napaMeTpy, B Mexax fKoro cnocié i npuctpii MmoxyTe OyTW OoaaTkoBo onTuMMizoBaHi. Ha dir.1 nokasaHi
BU3HAYEHHSs!, po3TallyBaHHA, PO3MIpK i CNiBBIOHOLIEHHS.

Mepwum napameTpoM, nepenideHum B Tabnuui 1, € "CniBBiOHOWEHHA AiaMeTpiB KPUTUYHOIO nepepisy”, kM €
cnieBigHoleHHsIM ABox AiameTpiB D 4 i Dy. KoxHe 3 Uux 3HadeHb nokasaHo Ha cir.1; Dy BUMipSHUA B Touui, WO
posaTalloBaHa 6nuxkye 4o noyaTtky noToky, nobnuay pykaea 10 gns BNycKky NOTOKY 3 MOBITPA | YacTUHOK; Do BUMIpAHUIA
Aani 3a xogom NoToKy, e ropfioBMHa etany 2 gocsrae ii camMoro By3bkoro giametpa. [pyrmm nokasaHum napameTpom
("cniBBigHOLWEHHS OOBXUHKW i AiameTpy”, gke € BigHoweHHam D 4 i L2, wo Takox 306paxkeHo Ha dir.1. HactynHum
nokasaHUM napameTpoMm € "KyT 3'eqHaHHsi Neplloro eTany i gpyroro etany". [na npucTpotlo, nokasaHoro Ha ir.1, uen
KyT CKnagae Hynb rpagyciB, OCKiNbKM nepwa YacTuHa 12 i gpyra YactuHa 14 BupiBHAHI cniBBicHo. HacTtynHum
napameTpoM, NokasaHum B Tabnuui 1, € "Kocui KyT mepLluoro etany BuMkugy B Apyrvin etan”. MpuUCTpiin, nokasaHWi Ha
gir.1, Mae Kocui KyT, LO AOPIBHIOE HYMO i MOro HeMOXnMBo nobauntn Ha dir.1. Lleli napameTp aHanorivHui
nonepegHLOMY, 3a BMKIOYEHHAM TOrO, L0 OCTaHHIl Nokasye NpocTopoBe CniBBiAHOLWEHHA MiX ABOMa eTanamu 3 TOYKU
30py pO3TallyBaHHA OfHOro eTany BigHOCHO ApYroro B NIIOLWMHI, WO NepneHanKynapHa apkyLly, Ha sikomy 3o6paxeHe
KpecneHHs, "CniBBigHOLIEHHS NOTYXKHOCTI" - L& BigHOLUEHHSI NMOTYXHOCTI B KIHCBKMX cunax Ha nepLlii YacTuHi; abo
MOTY)KHOCTI PIAMHHOMO NOTOKY JO MOTY}KHOCTI NOBITPSIHOrO NOTOKY. Llel napameTp € iHpopMaUiinHUM, OCKINBKK, SK ICHO
BMOHO Ha dpir.1, YacTMHa NPUCKOPIOETECA ABOMA AXepenamu: NoBiTpaM, Lo NocTynae yepes BNyckHUi pykas 10 Ha
nepwwomy eTtani, i Bogoto, Lo noctynae Yepes otBopu 52, 54 gna BnpuckyBaHHA Ha Apyromy etani. KoxHa nogada
3abe3nevyeTbCs DXKEPerioM NOTYKHOCTI, 3BiAcKU napamMeTp "cniBBigHOLIEHHS NOTYHOCTI". "CniBBiAHOLIEHHA NOTYKHOCTI
BMXPOBOro pyxy"' € nofibHMM nonepedHbLOMY napameTpy i MOTYXHICTIO B KIHCbKMX cumax, WO MpUKiagaeTsca ansa
CTBOPEHHS abo NOCWIeHHsI BUXPOBOMO PyXy Had MOTYXKHICTIO, fka NPUKNagaeTbCs Ha NepLUin YacTuHi (MOTYXKHICTb
NOBITPSIHOTO MOTOKY). HacTynHU napameTp - ue "oTBOpKW Ans NOBITPSAHUX CTPYMEHIB AN1S CTBOPEHHA BMXPOBOrO pyxy",
AKMIA BiQHOCMTBCS A0 KiNbKOCTI BMYCKHUX OTBOPIB, Yepes siki NOAaeTbCsl NOBITPSA ANsi CTBOPEHHS/MOCUIEHHS BUXPOBOTO
pyxy. [lBa BnyckHux otBopu 60, 62 nokasaHi Ha dir.1. "KyT 3BY)XeHHA BUXPOBOro MOTOKY" BiAHOCUTbBCA OO KyTa, nig
AKUM 3BYXKYETBCA BHYTPILLHIA AiameTp gpyroro etany 14 conna. bBinbll KOHKPETHO, BiH BIOQHOCWMTBLCS OO KyTa, SKUA
YTBOPEHUN TNiHIAMK, WO MO3HaYaloTb NEPETUH BHYTPILWHBOI CTIHKM Apyroro etany, BU3Ha4YeHOMY Big no4aTky apyroi
YactuHn 14 go Dy. "Kocui KyT BMYCKHOro OTBOPY AS1A MOBITPSt ANsi CTBOPEHHSI BUXPOBOrO MOTOKY" BigHOCUTLCHA Anst
po3TallyBaHHA BMyCKHWX oTBopiB 60, 62 ana nosiTps. KyT, nig akMM noBiTps HagxoguTb Y BHYTPIWHIA NpocTip
MPUCTPOIO BIQHOCHO NIMOLMHU, WO napanefbHa apKylly, Ha SKoMy 306paxeHe KpecrneHHs, € "KOCUM KyTOM BMYCKHOro
oTBapy NS NOBITPS NS CTBOPEHHS BMXPOBOMO MOTOKY '". HacTymHUM napameTpoM € "Touka NepeTuHy TPaekTopild
BOOAHUX CTPYMEHIB HaABWCOKOro TWUCKY", nokasaHa Ha dir.1 gk L 4. Ak nokasaHo Ha cir.1, Ly - ue BigcTaHb Bif
TOYKW, Oe OKpeMi BoasiHi CTpyMeHi HagBMCOKOro TUCKy (Wo nogarTbes 3 oTBopiB 52, 54) cxopgaTtbes, A0 KiHUA
apyroro etany (kiHeub Lp). 3Ha4YeHHs TOYKM MEpeTUHY TPaekTopili BOOSAHUX CTPYMEHIB HagBUCOKOTMO TUCKY, WO
popiHioe "ND,", o3Haudae, Wo cTpyMeHi cxoaaTbes B Touui Do (306paxkeHo Ha ir.1). 3HaueHHa napameTpy 3acHoBaHi
Ha MHOXWHI Dy; 3BigcK, 3HadeHHa +10xD, 03Havae, Wo CTpyMeHi cxogaTbea Aani TOYKW, A€ BUMIPSHO 3HaYeHHa D o,
Ha BigcTaHi, Wo B AecATb pasiB nepesuwye D,. HacTynHuii napameTp BigHOCMTbLCS OO KinbkocTi oTBopiB 52, 54 ans
nogadvi Boau Npv HaaBMCOKOMY TWUCKY. [lBa TakMx OTBOpM MokasaHi Ha dir.1. HacTynHuii napameTp, HaBedeHUn B
Tabnuui 1, - Ue "miameTp OTBOPY ANS BMNPUCKYBAHHS BOASIHOTO CTPYMEHS HaOBUCOKOTO TUCKY", SKWA MpPOCTO €
BHYTPILLHIM AiameTpom oTBopiB 52, 54 aona BApUCKYBaHHA. HacTynHUM napameTpoM € "KyT CXOAXEHHS BOASHUX
CTPYMEHIB HagBWCOKOrO TUCKY", AKUA 300pakye KyT, IO YTBOPEHW ABOMa CTPYMEHSIMU, SIKi BUXoasaTb 3 oTBopiB 52,
54. OcTaHHIM napameTpoM B Tabnuui 1 € "KOCUIR KyT BOAAHOIO CTPYMEHS HadBMCOKOro TUCKY". Llelh napameTp 4acTkoBo
BM3Ha4ae NOMOXEHHS OKpeMux oTBopiB 52, 54 B3QOBX NIOLWUHK, WO NepreHanKynsipHa apKyLly, Ha sikomy 3o6paxeHa

Pir.1.

Tabnuuya 1
Mapametp [LianasoH napameTpiB. MNepeBaxHi|EkcnepumeHTanbHi
BapiaHTu 3HaYeHHs
CniBBiAHOLWEHHA AiaMeTpiB KpUTUYHOro nepetuHy (D1/D2) 1-3,6 2,33
CniBBiAHOWEHHA JOBXUHM | AiameTpy (Lo/Dq) >5 23
KyT 3 egHaHHA MepLuoi YacTUHU i APYroi YacTUHK ocboge (0°)-30 0°i13°
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Kocuit KyT nepLuoi 4acTuHU BUKUAY Y APYry YacTuHy ocbose (0°)-30 0°
CniBBiAHOLWWEHHA NOTYKHOCTI; BoAaW CB[, YyacTuHa Apyra/noeitps, YacTuHa nepluia 0,5-5,0 1,2-1,7
CniBBiHOLLEHHSA NOTYXKHOCTI; BUXPOBOIO PyXy: BUXPOBOrO NOBITPS/MOBITPA 0,05-1,0 0,17
nepLUoi 4acTUHM
OTBOPK ANA NOBITPSHUX CTPYMEHIB A5 CTBOPEHHSA BUXPOBOIO pyxy (LUT.) 1-20 14,6
KyT 3BY>KEHHS BUXPOBOIO NOTOKY -30° - +30° 16°
Kocwuid kyT BNyCKHOrO OTBOPY ANS MOBITPSA ANSA CTBOPEHHA BUXPOBOIO NOTOKY 0°-30° 0°
Touka nepeTuHy BoAsHWX cTpymenis CBJ (L1) +/-10x Do CDo
OTBOPU ANS BNpUcKyBaHHA Bogu CBL (wr.) 1-10 3,4,6
[iameTp oTBOpIB AN BNPUCKYBAHHA BOASAHOMO cTpymeHa CB[ (cm/1000) 20,3-101,6 17,8-33,0
KyT cXopKeHHsi BogAHUX cTpymeHiB CBL 0-30° 16°
Kocwuii kyT BogsaHoro ctpymeHs CBJ 0-30° 0°,2°, 6°
Mpuknag 1

(BMOANEHHs UMHKOBOT rPYHTOBKMN)

[MopiBHAHHS OOHOIO BapiaHTy 34iCHEHHS LbOro BUHaxody i3 3BUYaNMHUMKU NPUCTPOEM i cnocobom Ans MiaroToBKM
noBepXHi

3BUYaRHWIA MPUCTPIA MICTUTL COMMO, WO 3BYXYETHCA/PO3LUMPIOETLCH, AN CyXOl NICKOCTPYMUHHOI 06pobKn
AiameTpom 4,76mm (3/16") (Ne3), sike LWMPOKO pO3NOBCIOKEHO B NPOMUCIIOBOCTi. Conso NpuBoAUTLCA B Ait0 MOBITPAM
nig TUCKOM 7,0KrICM2 3 BUTpaToOlo 1,4M3;‘XB ans sukugy 118kr/ron. abpasmMBHUX YacTMHOK poamipom 16-40mew Ha
NOBEPXHIO.

MpuUCTpin 3rigHO LUbOMY BMHaxXo4y MiCTUTb OMWUCaHWI BULLe 3BUYANHWUIA 3aci0, Lo CNyXWTb MOro NepLUo YacTUHOK
MPUCKOPEHHS, SKUA NPUBOOUTLCHA B Ai0 NOBITPAM Nig TakMM e TUCKOM, 3 Takol BUTPATOl MOBITPSHOrO MOTOKY, i
[OCTaBNsiE TaKy X KiNbKiCTb abpa3avBHMUX YaCTUHOK TaKoro XX po3Mmipy Yy ApYry YacTuHY NpUCKOpeHHs. [pyra 4YacTuHa
NPUCKOPEHHA NPUBOAMTLCA B Ail0 BOAAHUM CTPYMEHEM 3 LUBMAKICTIO CTpyMeHs, Wo ckrnagae 6ina 670,6m/cek. Buxposa
[is He cTUMynoBaracs 3OBHIWHIM BNNMBOM, TOGTO AodaTkoBa piAvMHa He ynopckyBanace 3 60Ky B 3MilllyBarnbHy
Kamepy A58 NOCUMEHHS BMXPOBOT Aii B 3MillyBanbHi kamepy. TUM HE MEHLU Crif BiOMITUTH, O XO4a BMXPOBUIA PyX He
OyB CTBOpEHMI MPMMYCOBO, Takui pyx Moxe BigbyeBaTucs B Oyab-sikOMy BWNagKy, fK NpUTamMaHHU BHYTPILLHIA
reomeTpil kamepu.

PesynbTatv HaBegeHi HUxYe:

Mapametp Llet BuHaxin | 3BuyartHuiA
NPUCTPIA
LBuAakKicTb BUAANEHHS 16,7m2iron 5,6M 2/ron
KinbKkicTb YaCTUHOK, SKi BAKOPUCTOBYIOTLCS Ha OAWHULIO NOLL, O OYULLYETHCS 6,84Kkr/m2 20,99kr/m 2
MOTYKHICTb, O CNOXMUBAETECS (K.C.) HA OAUHULIO MNOLLI, fKa OYULLYETECH 2,04K.c./M2 2,26k.c./Mm'
CyMapHi BUTpaTK Ha OAMHWLIO NNOL, O OYMLLYETLCA (LLO BKMIOYae Npauto, nanueo, abpasusHi matepiani i| 1,94aon./m 2 | 4,09a00./m 2
obnagHaHHs)
YTBOpeHHs nuny 6ina conna HeBuaHaueHo|ABHO BUpaxeHe
YTBOPEHHS Ny Ha 06'ekTi (OLIHEHO BidyanbHOK NepeBipKowo) HeBuaHaueHo|ABHe BUpaxeHe
Mpuknag 2

(BMOANEHHs LMHKOBOT rPYHTOBKMN)

[MopiBHSAHHS OQHOrO BapiaHTy 34IMCHEHHA LbOro BUHaxogy i3 3BUYaAWHMM NPUCTPOEM i cnocobom Ansa NigroToBKM
noBepXHi

3BUYaRHWIA MPUCTPIA MICTUTE COMMO, WO 3BYXYETHCA/PO3LLUMPIOETLCH, AN CyXOl NICKOCTPYMUHHOI 06pobkn
piameTpom 6,35MM (4/16") (Ned), AKWIA LUIMPOKO PO3NOBCIOMKEHMI B npomucrioBocTi. Conno npuBoauTbes y Aito
noBiTpaM nig Tuckom 7,0kr/cm 2 3 BUTPATOLO 2,55M3/XB. ans Bukmgy 226,8kr/rog. abpasvBHUX YaCTUHOK po3Mipom
16-40meLl Ha NOBEPXHHO, WO BUNPOOOBYETLCS.

MpucTpin 3rigHO LbOMY BWHaxoZy MICTUTb OMMCaHWA BULE 3acib, AKUMA CNyXMTb MOrO MNEPLUO YaCTUHOM
NPUCKOPEHHS, WO NPUBOAMTLCA B Ait0 NOBITPSM Mig TaknM e TUCKOM, 3 TaKol XX BUTPaTO MOBITPSHOIO MOTOKY, i WO
OOCTaBNsie TaKy X KiNbKiCTb abpasvBHUX YaCTUHOK TaKoro K po3Mipy Y ApYry YacTUHY NpUCKOpeHHs. [pyra 4YacTtuHa
NPUCKOPEHHA NPUBOANTLCA B A0 BOASHUM CTPYMEHEM i3 LWBUAKICTIO CTpyMeHs, Wo ckrnanae 6ina 670,6m/cek. Buxposa
Ois He CTUMynioBanach 30BHIilWHIM BnAMBoM, TOOTO gopaTkoBa piguHa He ynopckyBanacbk 3 GOKy B 3MillyBarbHY
Kamepy A5 NOCUIeHHA BUXPOBOI Ail B 3MilLyBaribHin kamepw.

PesynbTaTn HaBeaeHi Huxye:

Mapametp Llert BuHaxia |3BU4ariHUA NpUCTPIn
LLBnakicTb BUAANeHHs 26,3m2/ron, 6,9m2/ron
KinbKkicTb YaCTUHOK, L0 BUKOPUCTOBYIOTECS HA OUHULIIO MOBEPXHI, AKa OYULLYETLCA | 8 78Kr/M2 32,22kr/m?2
MOTYXHICTb, O CNOXWUBAETLCS (K.C.) HA OAUHULIIO NMOLL, AKa OYMLLYETLCA 1,94k.c./m2 3,23k.c./m2
ButpaTti Ha oAMHULIO NMOLL, L0 O4ULLYeTECA 1,61g0n./m 2 4.5180n./m 2
YTBOpeHHs nuny 6ing conna HeBW3Ha4YeHO ABHO BUPaKEHO
YTBOpeHHs nuny Gins ob'exkty HeBW3HaYeHO ABHO BUPaXKEHO
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Mpuknag 3

(BMOAneHHs NpoKaTHOro oKanuHm)

[MopiBHSAHHS OQHOrO BapiaHTy 34IMCHEHHA LbOrO BUHaxogy i3 3BUYaWHWMM MPUCTPOEM i cnocobom AN NigroToBKM
noBepXHi

3BMYaARHUMI MPUCTPIN MICTUTL COMJSIO, IO 3BYXKYETbCS/PO3LUMPIOETECA, ANt CYXOi MICKOCTPYMUHHOI 0BpobkM
piameTpom 6,36mMm (4/16") (Ned), SKMIA LUMPOKO PO3MNOBCIOMKEHUA B NpoMUCNoBOCTi. Conno npuBoguTbCs B Aito
noBiTpaM nig Tuckom 7,0kr/cm 2 3 BUTpPATOLO 2,55m3/xB. ong BUKMAy 226,8kr/rog abpasvBHUX 4YaCTUHOK PO3MipoM
16-40meLl Ha NOBEpPXHHO, WO BUNPOOOBYETLCS.

MpucTpin, 3rigHO LbOMY BUHaxody, MICTUTb OMUCaHUA BUle 3acib, SKUA CNyXWTb MOro NepLUO YacTMHOM
MPUCKOPEHHS, Lo NPUBOAMTLCA B Ail0 MOBITPSAM MiA TaKUM e TUCKOM, 3 TaKO X BUTPATO MOBITPAHOrO NOTOKY, i Lo
[OCTaBNsIB TaKy X KiNbKiCTb abpa3avBHMX YaCTUHOK Takoro XX po3Mipy B ApYyry 4acTUHy npuckopeHHs. [lpyra yactuHa
MPUCKOPEHHSA NPUBOANTLCA B A0 BOOASHUM CTPYMEHEM i3 LWBUAKICTIO CTpyMeHs, Wo ckrnagae 6ina 670,6m/cek. Buxposa
Aisi He CTUMyroBaracst 30BHilLHIM BNIMBOM, TO6TO AoAaTkoBa piguHa He ynopckyBanack 360Ky B 3MilLyBarbHy Kamepy
AONst NOCUNEHHS BUXPOBOI Aii B 3MillyBarnbHil kamepi.

PesynbTaTt HaBedeHi Hux4Ye:

Mapametp Ller Bunaxia |3BU4alHUA NPUCTPIR
WenakicTs BUAANEHHS 15,32m2/rop. 5,11Mm2/rog.
KinbKicTb 4acTUHOK, LLO BUKOPUCTOBYIOTHCA Ha OAMHULIO NMOLL, LLO OYULLYETLCA | 14, 64kr/M 2 44 A3Kr/Mm2
MOTYXKHICTb, LLO CNOXWBAETECA (K.C.) HA OOUHULIIO NOBEPXHI, LLO OYULLYeTLCA 3,23k.c./M2 4.41k.c./M2
Butpati Ha OAWHWLIO MOBEPXHI, 2,79pon./m 2 6,24p0n./m 2

LLO OYMLLYyETLCS

YTBOpEeHHs nuny 6ina conna

HeBU3HA4YeHO

ABHO BUPaXeHO

YTBOpEeHHs nuny 6ins ob6'ekty

HeBU3Ha4YeHoO

ABHO BUPaXEHO

Mpuknag 4

(BMOANEHHs LMHKOBOT rPYHTOBKMN)

[MopiBHAHHA OAHOrO BapiaHTy 34IMCHEHHA LbOro BUHaxody i3 3BUYAWHUM MPUCTPOEM i cnocobom Ana NigroToBKM
noBepxHi

[MopiBHSAHHS OAQHOrO BapiaHTy 34IMCHEHHA LbOrO BUHaxogy i3 3BUYaWHMM MPUCTPOEM i cnocobom AN NigroToBKM
noBepXHi

3BMYaARHUMI MPUCTPIN MICTUTL COMSIO, LIO 3BYXKYETbCHA/PO3LUMPIOETECA, ANt CYXOi MICKOCTPYMUHHOI 0BpobkM
piametpom 4,76mm (3/16") (Ne3), SKMIA LUMPOKO PO3MNOBCIOMKEHUA B NPOMUCNOBOCTI. Conno npuBoguTLCS B Aito
noBiTpaM nig Tuckom 7,0kr/cm 2 3 BUTpPATOLO 1.4m3/xB. ans Buknay 118kr/ron. abpasvMBHUX YacTMHOK PO3MipoM
16-40MeLl Ha NOBEpPXHHO, WO BUNPOOOBYETLCS.

MpuncTpin, 3rigHO UbOMY BUHaxogy, MICTUTb ONUCaHWI BULLE 3BMYaAWHUMI 3aci®, AKUA CRYyXWMTb WOro nepLuoko
YaCTUHOI NPUCKOPEHHS, WO NPUBOANTLCS B Ail0 MOBITPAM Mig Takum XKe TUCKOM, 3 TaKOok XX BUTPaTO MOBITPAHOrO
MOTOKY, | O AOCTaBNS€ TaKy K KiNbKiCTb abpasvBHUX YaCTUHOK TAKOro XX PO3Mipy B APYry YacTUHY MPUCKOPEHHS.
[pyra 4yacTuHa MPUCKOPEHHSI MPUBOAUTLCSA B Ai0 BOOAHWM CTPYMEHEM i3 LUBMOKICTIO CTPYMEHs, WO cknagae 6ins
670,6m/cek. BuxpoBa pis ctumynioBanack BNpUCKYBaHHAM [OOATKOBOIO CTUCHEHHSI MOBITPSA, sike YTBOplE edekT
obepTaHHs, Wo gocsrae 4,30MM-T Ha I NOBITPS, IKE HAAXOAWUTL A0 NEPLUOro eTany NPUCKOPEHHS.

PesynbTatn HaBeaeHi Hux4e:

Mapametp Ller BuHaxia |3BU4alHUA NpUCTPIR
LWenakicTb BrAaNeHHs 19,5M2/rog, 5,57m2iron.
KinbKicTb 4acTUHOK, LLO BUKOPUCTOBYIOTECS HA OAMHWULIKO NMOLL, O OYULLYETECA | 5 85kr/m 2 20,99kr/m 2
MOTYXKHICTb, LLO CNOXWUBAETECA (K.C.) HA OOUHULIIO NOBEPXHI, LLO OYULLYeTLCA 1,83k.c./M2 2,26K.c./M2
BUTpaTu Ha OAUHULIIO NMOBEPXHI, L0 OYULLYETECS 1,61g0mn./m 2 4,0800n./m 2

YTBOpEeHHs nuny 6ing conna HeBW3HaYeHo ABHO BUPaXKEHO

HeBU3HA4YeHO

YTBOpeHHs nuny Gins ob'exkty ABHO BUPaXKEHO

Mpuknag 5

(BnganenHa MIR - okanuHu)

[MopiBHSAHHS OQHOrO BapiaHTy 34IMCHEHHA LbOro BUHaxogy i3 3BUYaWHMM MPUCTPOEM i cnocobom Ansa NigroToBKM
noBepxHi

3BUYaAWHWIA MPUCTPIA MICTUTL COMMO, WO 3BYXYETHCA/POILUMPIOETLCH, ANA CyXOi NICKOCTPYMUHHOI 06pobku
niameTpom 6,35mMm (4/16") (Ned), SKMA LUMPOKO PO3MNOBCIOMKEHUA B NpoMUCIoBOCTi. Conno npuBoguTbCs B Aito
noBiTpaAM nig Tuckom 7,0kr/cm 2 3 BUTpPATOLO 2,55m3/xB. ong BUKnAy 226,8kr/rog abpasvBHUX YaCTUHOK PO3MipoM
16-40meLl Ha NOBEpPXHHO, WO BUNPOBOBYETLCS.

MpuncTpin, 3rigHO UbOMY BMHaAxody, MICTUTb ONWCAHUI BuULle 3aci®, SKUA CNyXUTb WOro NepLlod YacTUHOK
NMPUCKOPEHHS, WO NPUBOAUTLCA B Ail0 NOBITPAM Mig TAKMM LE TUCKOM, 3 TaKOK X BUTPATOK NOBITPSAHOrO NOTOKY, i WO
OOCTaBNsA€ TaKy XX KinbKicTb abpasnBHUX YaCTMHOK TAKoro X po3Mipy B APYry YacTWH) MPUCKOpeHHs. [lpyra 4YacTtuHa
MPUCKOPEHHSA NPUBOANTLCS B A0 BOASHUM CTPYMEHEM i3 LWBWUAKICTIO CTpyMeHs, Wo ckrnagae 6ina 670,6m/cek. Buxposa
Aia cTMMmyrnoBanacsa BNPUCKYBaHHSM 0OOATKOBOrO CTUCHEHOro MOBITPS, ke yTBOptoe edekT obepTaHHs, Wo aocsarae
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4,30 cM-T Ha T NoBITPSA, SKe HaaXxoAMTb 4O NepLUOro eTany NpUCKOPEeHHS.
PesynbTat HaBedeHi HUx4Ye:

Mapametp Llert BuHaxia | 3BU4arHUA NPUCTPIRA
WenakicTs BUAANeHHs 18,6M2/rop. 5,11m2/rop.
KinbKicTb HYaCTUHOK, LLIO BUKOPUCTOBYIOTECA HA OAMHULIO NMOLLY, O OYALLYETLCA | 11, 7kr/Mm 2 44 A3kr/m2
MOTYXKHICTb, LLO CNOXWUBAETECA (K.C.) HA OAUHULIIO NOBEPXHI, LLO OYULLYETLCA 2,79k.c./M2 4.41k.c./M2
BuTpaTti Ha OAWHWLIIO NOBEPXHI, WO OYULLYETHCH 2,26p0n./M 2 6,240n./m 2
YTBOpEeHHs nuny 6ina conna HeBW3HaYeHO ABHO BUPaXEHO
YTBOpEHHs nuny 6ins ob'ekty HeBW3Ha4YeHO SAIBHO BUPaKEHO

Mpuknag 6

(BnganeHHa AM - okanvHm)

[MopiBHAHHS OAQHOro BapiaHTy 34IMCHEHHA LbOro BUHaxogy i3 3BUYaWHMM MPUCTPOEM i cnocobom Ansa NigroToBKM
noBepxHi

3BUYaARHWIA NPUCTPIA MICTUTH BOGOMETHE COMIIO, WO Mae NOTYXKHICTb 25 rigpaBniyHMX K.C. i WO NpUBOANTLCS B Aito
THCKoM 2480kr/cm2. ABpasnBHi YacTUHKM (po3mMipom 40-60Mell) B KinbkocTi 226,8Kr/rof BCMOKTYBaNWUCL BakyyMOM, LLO
BUPOGNSB BOAAHUA CTpyMiHb, B 3MillyBanbHy Kamepy (Ha BigMiHy Big nogadi CTUCHEHHS NOBITPSM i NonepenHbLoro
NPUCKOPEHHsA B NepLioMy eTani conna, sk B npuknagax 1-5).

MpuncTpii, 3rigHO UBOMY BUHaxXody, MICTUB 3BUYaANHWWA NPUCTPIA. iOEHTUYHUIA onUcaHOMy BULle, nroc 3acid ans
BMPUCKYBaHHA MOBITPS ONA MOCUNEHHA BMXPOBOIO pPyXy OOAATKOBOI MOTYXHOCTI 7 rigpaBniyHMX K.C, WO AOBOOAMTb
CyMapHy NOTY>KHICTb NpUCTpoto Ao 32 rigpasnidHMX K.C.

PesynbTatv HaBefeHi Hux4e:

Mapametp Llert BuHaxiz | 3Br4aiHWiA Mpuctpin
LLBMAKICTb BUAANEHHS 13,94m2/rog. 8,36M2/rog,.
KinbKicTb YaCTUHOK, LLO BUKOPUCTOBYIOTECS HA OAMHULIO MMOLL, WO OYALLYETECS | 16,11Kr/M 2 27,34kr/m 2
[MOTYXKHICTb, L0 CNOXUBAETLCS (K.C.) HA OOUHULIIO NOBEPXHI, LLO OYULLYeTLCH 2.47K.c./m2 3,33k.c./m"
BuTpaTth Ha OAWHULO NOBEPXHI, O OYULLYETHCH 2.90a0m./m 2 4,62a0n./m 2
YTBOpEeHHs nuny 6ing conna HeBW3Ha4YeHO HeBW3Ha4yBaHo
YTBOpeHHs nuny 6ins ob'ekty HeBW3HaYeHO HeBW3Ha4yBaHO

Mpuknag 7

[MepeBara eHepreTUYHOI i EKOHOMIYHOI ePeKTUBHOCTI 4BOETANHOIrO NPUCKOPEHHS

Boga Ta noBiTpsi MOXYTb BUKOPUCTOBYBATMCA A1 NPUCKOPEHHS YacThHOK. Cuna, Wo BNVMBaAe Ha YacTUHKY, Lo
pyxaeTbcs B piguHi, € i onopom (Fp).

PiBHSHHSA ans cunu onopy Take:

Fp=Cp x PN2A/2,

Ae Fp - cuna onopy, Cp - KoedilieHT onopy YacTuHKM, P - WinbHicTb pignHU, N - BiQHOCHa LUBMAKICTb YaCTUHKM
YaCTUHKW, NNoLla, AKka NPOeKTYETbCS.

Cp - Ue eKcrnepuMMeHTarnbHO BU3HadYeHa dyHkuia uducna PenHonbgca (N g) YacTuHku. Yucno Pennoneaca
BM3Ha4aTbCA Tak:

Nr=PNd/M,

ae P - winbHicTb piguHn, N - BigHOCHa WBWAKICTb YacTMHKKW, d - giameTp 4acTuHKKM, i M - guHamivyHa B'A3KiCTb
pianHn. Ona Ng, wo cknagae npubnuaHo Big 500 go 2000, i ans cdepuyHOT YacTUHKK, Lo NPeacTaBnsaoTs TUNOBUIA
fianasoH LBUAOKOCTEW ONS MPUCKOPEHHS YacTMHOK 3a AOMOMOrol MOTOKY piauHM 3 GinblUoK WBKUAKICTIO, koedilieHT
onopy Cp Ansi 4O3BYKOBKX LLUBUAKOCTEN MOBITPS 3HAXoAUTbCA NpubnmsHo B mexax 0,4-0,5.

3 HaBefeHoro BHWlle aHanizy MoXHa 3poOuTW BUCHOBOK, WO BOAA, NepeBaxHille HiK MNoBiTpsa, Moxe 6yTu
edekTUBHNM 3acobom AnA NPUCKOPEHHST YacTMHOK BHACMIAOK TOro, L0 curia onopy nponopuiliHa WinbHOCTI piAMHK, WO
pyxaeTbcs. CniBBigHOLWEHHS WinbHOCTI Boan i nosiTpsa 6rnmabko 800.

[MpoTe, BMKOPUCTaHHS TiflbkM BOAW AK TeKy4ol piAuHW € HaaTo goporoBapTicHUM. [logada noBiTpa nig TUCKOM
7,0kr/cm?2 3 BuTpaTol 0,028M3/xB. MOXe BMKOHYBaTMCSl KOMMPECOPOM MPOMUCIIOBMX pO3MipiB BapTicTio Beboro 60
ponapie CLUA, a noTyxXHicTb ABUIyHa, WO BUMaraetbcs, gocsarae Bcboro 0,25k.c. Ana ogepkaHHsa NOTOKY MoBiTps 3
BuTpaTolo 0,028Mm3/xB. i Tuckom 7,0kr/cm2.

Takuii NoTiK NOBITPS MOXe NPUCKOPHOBAaTU YacTUHKU OO WBUAKOCTI 6nnabko 182,9m/cek, ane He 3Ha4Ho Ginblue,
BHACMIgOK eekTiB NOTOKY 3 KOB3aHHAM, O NpPeBanoloTb Npu Ginbll BUCOKMX LUBMAKOCTAX. NS BUPILLEHHA Takoi
3afadi 3a 4onoMoro Boau NOTpiGHWMI OyB 61 BOASIHUI HACOC BUCOKOMO TUCKY, LIO 30aTHUMI BUPOBNSATM TUCK Brn3bko
379,6kr/cmM?2 3 BUTPATOIO 0,028m3%/xB. (28,391 3a xBWMHY) ONS NPUCKOPEHHS YacTUHOK OO LIBMAKOCTI 6nunabko
182,9v/cek (abo pno npmbnunaHo 70% WBMAKOCTI piamMHK) BapTicTio npubnunaHo 6000 gonapis CLUA, akmvin 6u npusoanBecs
B Ail0 ABUNYHOM NOTYXKHICTIO NpMOnM3HO 25k.c. MNMOpPIBHAHHA MPOLOBUX BUTPAT i eHepril, Lo CNOXUBaETLCH, NOKasye, Lo
MOBITPS MOKE MPUCKOPHOBATW YaCTUHKM A0 LWBWAKOCTI NpubnuaHo 182,9m/cek 3 BuTpaToto 1/100 kowTiB i npnbnnsHo
1/100 eHeprii, WO CnoXMBaeTbCs, sIKi NOTPIOHI Oynn 6 Ans BUKOHaHHSA i€l 3agadi 3 BUKOPUCTaHHSAM BOAM SIK Hecydol
pianHM. OTxe, NOBITPA EKOHOMIYHiWe Ta edeKTMBHIilLe 3 TOYKM 30pYy CNOXMBAHHA eHeprii i € nepeBaXxHWM
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cepenoBuLEeM ONs NepBMHHOrO (Neplua YacTuHa) NPUCKOPEHHsA YacToK Ao LBMAKOCTI 6nmabko 182,9m/cek, Todi Sk

HagLWBMAKICHUIA NOTIK BOAW € NepeBaXXHUM CepenoBULLEM ANS NPUCKOPEHHS YaCcTMHOK 4O WBMAKOCTI noHan 182,9m/cek
(opyra 4acTuHa) OO LWBWMAOKOCTI, sika cknagae npubnuano 914,4m/cek i Buwe. OpyruM MipKyBaHHSIM Ha KOPUCTb

3aCTOCYBaHHSA MOBITPSA Ha MepLIoMy eTani NPUCKOPEHHSs € Te, L0 YaCTMHKMN Jerko nepeMilyoTbcs B TypOyneHTHOMY
NOBITPSIHOMY MOTOLi BCepeauHi pykaBa abo TpyOu Ha 3HaudHi BigcTaHi i Bucotn. OTXe, pesepByap Ana abpasnBHUX
YacTUHOK Moke ByTU BENMUKUM, O A8€ MEHLUE MPOCTOIB Ha MOMOBHEHHS pe3epByapy i MOXe He 3HaxoauTuCh nobnusy
conna, ke BUKUAAE YaCTUHKMA Ha NMOBEPXHIO, LLIO O4MLLYETLCH abo po3pidyeThes.

Mpuknag 8

3MEHLLEHHSI CNOXMBAHHA NOTYXKHOCTI, sika NOTPIOHa Ansa pi3aHHa mMaTepianiB 3aBOsKW NepeBakHi Nnogadi YacTMHOK
33 [JONOMOro BUXPOBOro BCMOKTYBAHHSA

B opHomy npuknagi 3pificHeHHs UbOro BMHaxody nepeBara Big NPUCKOPEHHs1 YacTMHOK 3a [OMNOMOroto
HapgWwBMAKICHOTO BOASIHOIO CTpyMeHsi abo CTpyMeHiB OoOaTKoBO 30inblUyeTbcsi Yepe3 HadaHHs BuXpoBoro i/abo
BMPOBOrO pyXy MOTOKY PIOVHW | HagaHHA 4YacTMHKaMm Takoro BMXpoBoro abo BMpoBoro pyxy. BunpobyBaHHs, Lo
npoBefeHi 3 Takolw KOoHdirypauieto, gann YyaoBi pesynbTaTh (WO OUiHeHi Mo BMAarieHHIo MOBEpXHi), AKi nokasanwu
OYeBUOHICTb Kpalwloi nepegadi KinNbKOCTi pyxy 4YacTUHKam Ta iX 36inblUeHHS Hecy4YuM HapglBUAKICHUM BOASHUM
CTpyMeHeM. Konu 4acThHKM BXOAATE B KOHTAKT 3 PiOUHOI0, O Mae BUXPOBUW PyX, YacTUHKM BigKMAaOTLCS pagiansHo
Ha3oBHi BigUeHTpoBol cunot. Lis cuna i ogepxaHWid pyx 4acTWHOK BUKOPUCTOBYIOTBCS B OAHOMY BapiaHTi LbOro
BUHaxody HAacCTYyMHUM YUMHOM. KO YacTUHKW BiOKMAATHCH Ha30BHI BiALEHTPOBOO CUMOID, BOHW KOHLEHTPYOTLCA B
30Hi, € BOHW MEepeBalKHO BXOAATb B KOHTAKT 3 HagWBWAOKICHUMW BOOAHWMU CTPYMEHAMM, SAKi NPUMYyCcCoOBO
HanpaBnsAloTbCA B L0 30HY. B pesynbTati pagukansHo 36inbLIyeTbesl BUXiGHA LUBUAKICTE YACTUMHOK, WO BUKMAAIOTLCS 3
Kamepu, npouec NPUCKOPEeHHs1 cTae Binbll edpeKTUBHUM 3 TOYKU 30pY eHepril, WO CNoXUBAaETbCS, | 3abesnedyeTbest
MOXIMBICTE nofdadi BeNMKOi KOHUEHTpauii 4acTMHOK Yy MNOTIK HeCcy4ux HagwBUOKICHUX BOOAHUX CTPYMEHIB.
ExkcnepumeHTH, WO NpoBeAeHi AnA NiATBEpAXEHHs SaHOro Oonucy, nokasanu, Lo AOCTYMHa B Hall Yac TexHororid
obmexeHa nopaveto nNpubnmsHo 12% 4YacTUHOK B Hecydy piguHy. B npoTMnexHicTb UbOMYy Len BUHaxig, 3aBOsiku
HagaHH BUXpoBoro abo BUpPoOBOro pyxy, 3abesnedvye edeKTUBHO NPUCKOPEHHS OO0 HaABUCOKUX LUBUAKOCTEN
KOHLieHTpaLil YyacTuHOK, siki cknagatoTe Ao 50% (BiOHOCHO Hecydoro BogHoro cepefoBulya). Lis nepesara, ak 6yno
eKcrnepyMeHTaneHo BM3HadYeHo, 3abesnedyeTbecsi ABOMa mxepenamu. [o-neplue, KinbKiCTb YaCTUHOK, WO BXOAATb B
KOHTaKT 3 BOOASHUMW CTpyMeHsiMM, 30inblueHa BMXPOBUM PyXoM, Skui 3abesnevye nopgadvy MakcUManbHOI KinbKocTi
YaCTMHOK Ha TpaeKkTopilo BogAHOro cTpymeHto. [o-gpyre, BigueHTpoBa cuna, Wo NpUKnagaeTbca OO YacTUHOK, Ayxe
HM3bKa B MOPIBHSAHHI 3 BEKTOPOM, WO OPiEHTOBaHWN NPUMONU3HO MNeprneHAMKYNApHO BOOSHUM CTpyMeHsM. FAKLo,
Hanpuknag, BogaHi CTpyMeHi BXOO4ATb B KOHTAKT 3 YaCTUHKaMW, LLO PyXatoTbCH 3 BEUKO Pe3yrbTyo4o LWBWMAKICTIO
no CyTi NepneHANKYNApHO HaNPSAMKY pyXy BOASHUX CTPYMEHIB, TO MPUCKOPEHHSA YacTUHOK B HaMpAMKY pyXy BOASHUX
CTPYMeHIB MOXe 3BOAMTUCS HaHiBelpb. Lleit BMHaxin gonae Le oOMeXeHHs, npyu LboMy AOCAralTb MakCUManbHOro
YaCTUHOK LUMAXOM KOHLEHTpaLii YacTUHOK Ha TpaekTopil BOASHWX CTPYMEHIB BiQLEHTPOBOKO CWSOK 3 HU3bKOK
pesynbTYIoHO0 WBUAKICTIO B HANPAMKY, NEPNeHaUKynapHOMY HanpaMKy pyxy BOASHUX CTPYMEHIB.

BuxpoBuii pyx MoOXe CTBOPHOBATMCb YMCENbHICTIO 3acobiB, BigoMux cneuianictam B AaHid ranysi TexHiku.
Hanpuknag, morna 6 BUKOPUCTOBYBaTWUCb kamepa 3 pagiycoMm, LUO 3pOCTaE 3a XOOOM MOTOKY. TakoX Ha BHYTPILLHIN
noBepxHi kamepn MOXyTb OyTW BUKOHaHi kaHaBku abo pgopaHi pebpa, B anbTepHaATMBHOMY BapiaHTi piguHa Moxe
BMOPCKYBaTWUCb, BXoAUTW abo BCMOKTYBAaTUCH B Kamepy Mig HenpaMuUMKM KyTamu abo no AOTUYHIA  BigHOCHO
NO3A0BXHbLOT OCi, L0 YTBOPIOETLCA KaMepoto.

Mpuknag 9

[OoCArHEHHA KpalmX pi3anbHUX XapaKTepUCTUK i ePeKTUBHOCTI LWNAXOM 30iMblUEHHS LWBUAKOCTI, KOHLUEHTpauii i
OKyCyBaHHSA YaCTUHOK

B pamkax uporo BuHaxogy Oyno nokasaHo, Lo AOAaTKOBa LBMAKICTb YacCTMHOK (Lo NepeBuLLye MEeBHUWA nopir)
paguKarbHO NPUCKOPIOE BUAOANEHHS MaTepiany Yy BapiaHTax 3acToCyBaHHA ANg MiArOTOBKW MOBEPXHi i pi3aHHS.
PaKTMYHO LWBMAKICTE BUAANEHHA MaTepiany 3pocTae B kBagparTi Big 30iMblUeHHS LBMAKOCTI YacTUHOK. LLBmakicTb
YaCTUHOK, 3aBASKM LbOro BUHaAxomy, Moxe 36inblysaTtuce Ha 40-50% B NOpIBHAHHI 3i WWUBMAKICTIO, WO AOCAraeTbCs
3acobamy Ana pisaHHA NOTOKOM YaCTUHOK, SIKi BigHOCATHCS A0 BigOMOI TeXHoMoril, Wo NpU3BOAWUTL SO NoABiMHOMO
NiABULLEHHS pi3anbHUX XapakTepucTuk. [1Ba iHWKUX haKkTopn Takox MaTepiarnbHO CrpusitoTe TOMy, Wob 3pobutu npouec
pi3kn abpa3nMBHUM MOTOKOM Oinbll epeKTUBHUM, a came, (8) KinbKicTb abo KOHLEHTpaLis YacTMHOK 3 MiHiManbHO
LWBKUAKICTIO, WO BMKMAAKTLCS 3@ oguHuULto vacy M4 (r/cek), i (B) dpokycyBaHHS Takoro NOTOKY YaCTMHOK Ha MOXINBO
HalMeHLLy nnamy, sika Mae giameTp Dy (MKm).

Ak 6yno nokasaHo B npuknagax 4, 5 i 6 HagaHHa YacTUHKaM BUXPOBOro abo BUPOBOrO PyXy pagukaribHO MNOCUMoE
NMPoLUEeC NPUCKOPEHHS | MOXIUBICTb BBEOEHHSI BENMKOI KiNbKOCTI YaCTUHOK 3a OAMHWLIO Yacy B HapLBWAKICHUA NOTIK
BoaM (WO HA3MBAETLCA KOHLEHTpaUielo YacTUHOK) Big npubnusHo 12%, 3rigHO AOCTYMHIM B Hal Yac TexHororil, 4o
50%, To6TO B 4OTMpPU pasn. BuxpoBa fis Takoxk crpusie (hoKycyBaHHIO NOTOKY YaCTMHOK Ha MeHLWy nrowy D i, oTxe,
KOHLEHTpaLisi YaCTUHOK Ha oguHULIIO Nowi MaTepiany, Wwo obpobnseTtsces, 36inbwyeTbes. B NOPIBHAHHI i3 3BUYaRHUM
NICKOCTPYMUHHMUM MPUCTPOEM, WO Aocarae giameTpy dokycyBaHHA D ., KOHUEHTpauid 4acTUHOK Ha OgWMHWULIO MrioLi
3pocTae Ak KkBagpaT BigHoweHHa piameTtpiB (D /Dy). 3rigHo cnocoby i npucTpolo UbOro BMHaxody AiameTtp
doKycyBaHHsi MOXe OyTW 3MeHLeHUn NpubnuaHo Ha 25% B NOPIBHAHHI i3 3BUYENHWMW NPUCTPOSIMU AN pisaHHA
NOTOKOM abpasnBHUX YaCTUHOK, O NPU3BOAUTL A0 ABOKPATHOMO 36iNbLUeHHS pisanbHOl CnpoMoXkHOCTI. KoMBGiHOBaHWIA
epeKT Bin HaBeAEHUX BULLE apryMEHTIB HacTynHUI:

Lo amiHoeTbea 36iNbLUEHHA XapaKTepucTuK

LUBNAKICTb YaCTUHOK 2x
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KoHueHTpaLis abpasuBHoOro

maTtepiany y notouj 4x
PokycyBaHHA 2X
KombGiHoBaHUIA edbekT: 2x4x2= 16X

3 NpaKTUYHOT TOYKM 30pY Lie 3MEeHLUEHHSI XapakTepUCTUK Mae Benuke 3Ha4deHHs. Binbll KOHKpeTHO, B Hall 4ac
NOTPiIOHe BKNagaHHs rpollel B 3BUYaWHWUIA NPUCTPIA NS pi3aHHA NOTOKOM YacTUHOK cknagae 6nunabko 2000 gonapis
CLA 3a kiHcbKky cuny, abo 60 000 ponapie CLUA 3a TunoBui NpuCTpiin NoTyKHicTio 30K.C. 3MeHLWeHHA B 16 pasis
3HWXKYeE BapTicTb npnbnunaHo ao 4000 gonapis CLUA. Lle 3abeanedye cTBOpeHHS cnocoly i NpUCTpoLo, SKUIA Tenep MoXxe
KOHKYypYBaTKn 3 pisaHHAM hakenom narnbHuKa, i NNasMoOBUM pi3aHHSAM AN LLUMPOKOro Kona 3BUYaHUX KpYynHOo6'eMHMX
BapiaHTIiB 3aCTOCYBaHHS, TaKMX SIK pisaHHs CTaneBux NnacTuH, OyaiBenbHUX MaTtepianis, ckna, AepeBMHN i T.4.

Takum YvMHOM, Uel BUHaxig gobpe nMpUCTOCOoBaHWN AN OOCATHEHHs! BKa3aHUX BULLE, @ TakoX iHLMX BRacTMBUX
MoMy 3apady, pe3ynbTaTiB | NepeBar. Xo4a B Hall Yac He Gynu AaHi AN Onvcy iCTOTHUX O3HaK LbOro BUHaxody, Moxe
OyTn 3pobneHa YNCenbHICTb 3MiH B AeTansiX KOHCTPYKLUil, po3TallyBaHHi KOMMNOHEHTIB, pobo4unx onepauiax i 1.4., Ski
OynyTb o4eBMAHI OnNa cneuianicta B AaHii ranysi TEXHikM i AKi oxonrneHi cyTHicTio BuHaxogy i o6'emom chopmynu
BMHaxody.
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Dir. 4

dopmyrna BMHaxony

1. Cnocib ofepaHHsA NOTOKY YaCTMHOK, L0 PyXaloTbCA 3 BUCOKOK LUBUAKICTIO Yepes kamepy, SKUA Bigpi3HAeTbCA
TUM, WO BKMKOYAE HACTYMHi onepauii: NMPUCKOPEHHs LUX YaCTUHOK A0 [O03BYKOBOI LUBWAKOCTI 3 BMKOPUCTaHHSM
NPUHaNMHI OOHOrO CTPYMEHs ra3y A1l CTBOPEHHS1 MOTOKY YaCTMHOK; MPUCKOPEHHS LUX YacTUHOK A0 Oinbll BUCOKOI
LUBMOKOCTI 3@ AONOMOIol0 BBEAEHHS B KOHTAKT NMOTOKY YaCTMHOK Nig HENpPsSiMUM KYyTOM 3 NPUHANMHIi OOHUM CTpyMeHeM
BOOM MNiO HagBWCOKMM TUCKOM YycepeauHi kamepu; i HapaHHs cnipanenogibHoro pyxy 4YacTMHKam 3a AOMOMOro
BMNPUCKYBaHHSA NPUHaNMHI OOHOrO CTPYMEHS TeKy4Ooro cepeoBuLLa.

2. Cnoci6 3a n. 1, ak1iA Bigpi3HAETLCA TUM, IO BKMOYae OOAATKOBY onepalito: NOCUNEHHS cnipanenogibHoro pyxy
YaCTUHOK 3a JOMOMOTIOK 3MEeHLLIEeHHs! BHYTPILLHBOrO pagiyca kamepu.

3. Cnoci6 3a n. 1, AkMA Bigpi3HAETbCA TWMM, WO BBOASATb NPUHAWMHI OAMH CTPYMiHb TEKy4oro cepefmoBuLla 3a
[AOMOMOrol0 BNPUCKYBaHHS TEKYHOTro cepefoBmLLa Nig TUCKOM.

4. Cnoci6 3a n. 1, 9kMiA BigpPI3HAETLCA TUM, LIO BBEOEHHS NPUHANMHI OQHOMO CTPYMEHS TEKYYOro cepemoBuLLa
BMKOHYIOTb 3@ JOMOMOIOK NackBHONO BCMOKTYBaHHS TEKYYOro cepenoBuLLa.

5. Cnoci6 3a n. 1, Akni Bigpi3HAETbCA TUM, WO TEKYYMM CepedoBULLEM € NOBITPS.

6. Cnoci6 ogep)kaHHsi MOTOKY YaCTUHOK, O pyXalTbCs 3 BUCOKOK LUBMAKICTIO Yepes kaMepy, Akui Bigpi3HAeTbCs
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TUM, WO BKIOYEE HACTYMHI onepalii: NPUCKOPEHHHA BKa3aHMX YacCTUHOK A0 AO03BYKOBOI LUBWAKOCTI 3 BUKOPUCTAHHAM
NPUHaNMHI OLHOrO CTPYMeHs rasy Afsi CTBOPEHHSI MOTOKY YacTUHOK; MICNsi LUbOro NMPUCKOPEHHS YacTUHOK Ao BinbLu
BMCOKO| LUBUAKOCTI 3@ AOMOMOrol0 BBEOEHHSl B KOHTaKT MOTOKY YaCTUHOK 3 NpUHalMHi OOHWM CTpyMeHeM Bogu npu
HagBMCOKOMY TUCKY BCepedWHi kamepw; i HagaHHs cnipanenodibHoro pyxy 4acThHKam 3a LOMOMOrol 3MeHLIEHHS
BHYTPILLHBOrO pagiyca kamepu.

7. Cnoci6 ogep)aHHsi MOTOKY YaCTUHOK, O pyXalTbCs 3 BUCOKOK LUBMAKICTIO Yepes KaMepy, Akui Bigpi3HAeTbCs
TUM, WO BKIOYAE HaCTYNHI onepalii: NPUCKOPEHHST YNCIEHHOCTI YaCcTMHOK A0 A03BYKOBOI LUBUAKOCTI 3 BUKOPUCTAHHSM
NPUHaNMHi OOHOro CTPYMeHs rasy Ansi CTBOPEHHSI MOTOKY YacTMHOK; MICNsl LUbOro NMPUCKOPEHHS YacTUHOK Ao BinbLu
BMCOKO| LUBUAKOCTI 3@ OOMNOMOrOK BBEOEHHSI B KOHTaKT MOTOKY YacTMHOK MNig HEenpsMWM KYTOM 3 MpUHaWMHI OgHUM
CTpyMeHeM BOAW NPV HagBMCOKOMY TWUCKY BCepedvHi kamepu; i nicng Lporo HagaHHa cnipanenogibHoro pyxy
YacTUHKaM 3a AOMNOMOroK 3aCTOCYBaHHA BHYTPILWHBOT KOHMirypauii kamepu.

8. Cnocib 3a n. 7, akunii BigpisHAETbCA TUM, WO crnipanenogibHnii pyx HagalTb 3a JONOMOrOK YUCIEHHOCTI KaHaBoK,
LL{O PO3TAaLLOBaHI Ha BHYTPILWHIW CTiHUi kKamepu.

9. Cnocib 3a n. 7, KM BiAPI3HAETbLCA TWM, WO chipanenogibHuin pyx HagaTb 3a AONOMOrol 3MiHWM BHYTPILLHLOT
reomeTpil kamepu.

10. Cnocib 3a n. 7, akuii BigpisHAETbCA TUM, LIO BKMOYae 4OOATKOBY onepaLito: NOCUNEHHS cnipanenogibHoro pyxy
33 [JOMNOMOro 3MEHLLUEHHS BHYTPILLHLOrO pagiyca Kamepu.

11. Cnoci6 3a n. 7, akniA BigpisHAETbCA TMM, LLO BKIIOYaE A0OaTKOBY onepalLilo: po3CitoBaHHSA NOTOKY 3a AOMNOMOIo
HacTynHoro 36inbLlUeHHA BHYTPILLHBOrO pagiyca kamepu.

12. Cnoci6 3a n. 7, Sk Bigpi3HAETLCA TUM, LIO BKA3aHUA NOTIK YACTUHOK MPUCKOPIOKTL A0 LWBWAKOCTI 6nnabKo
182,9M/cek.

13. TMpucTpii AnA ogepkaHHsi BHCOKOLUBUMAKICHOTO TEKy4oro CTPYMWHHOMO MOTOKY 3 abpasvBHUX YaCTUHOK,
AKUWA BigpPI3HAETBCA TUM, LLO MICTUTb: 3MillyBanbHy Kamepy; BNYCKHWUI 3aci® Ana noBiTps i YaCTUHOK, po3TalloBaHWi
Ha OQHOMY KiHLi 3MilWlyBansHOT kaMmepu, Ans nogadvi NOToKy 3 NOBITPSA | YACTUHOK Yy 3MilLyBanbHy Kamepy 3 403BYKOBOK
LWIBMAKICTIO; NPYHAWMHI OOUH BNYCKHUIA 3aci® Ana piguHW Npy HagBUCOKOMY TUCKY, Sika NogaeTbCst PIAMHHUM cnocobom
y 3MillyBanbHy Kamepy A5 NPUCKOPEHHS NOTOKY 3 MOBITPSA | YaCTMHOK Ao Binbll BUCOKOT LWBUAKOCTI; i NPUHaNMHI oguH
BMNYCKHWA 3aci® ana nosiTpsi, po3TaloBaHWin OO BNYCKHUX 3acobiB Ans BoAW, CyMILLEHMIA 3 HAMKU abo po3TalloBaHWi
nicns HWUX, ke NoQaeTbCs PIAMHHUM cnocoboM y 3MillyBaribHy Kamepy Ans HagaHHs abo NocueHHa pagianbHoi Tedil y
noTtoui.

14. Cnocib ogep:xaHHs MOTOKY 3 piauHW i abpasnBHOro MaTepiany nig HagBUCOKMM TUCKOM, SIKUA Bigpi3HAETbCS
TUM, LLO BKIOYAE: CTBOPEHHS CTMCHEHOIO MOTOKY 3 abpa3mMBHUX YaCTMHOK i NOBITPSA, WO HAaOXOAWTb Y BMYCKHUIA OTBIp
conna, sike Mae GnMXHIO 30HY, L0 3BYXKYETHCH, | AaNbHIO 30HY, LLO PO3LWNPIOETHCS; NPUCKOPEHHSI CTUCHEHOTO NOTOKY
abpasnBHUX YaCTUHOK OO0 nepLlol WBMAKOCTI, WO cTaHoBUTL Ginblie 3a 91,44m/cek, 3a AOMNOMOIoK MPONYyCKaHHSA
CTUCHEHOrO MOTOKY Yepes Conso, NPUYOMy CTUCHEHMI NOTiK abpasnBHUX YaCTUHOK HaOAXO4UTb Y 3MillyBarbHy Kamepy;
nogadvy CTPyMeHs piguHW Npu HaOBMCOKOMY TWUCKY B 3MillyBarbHY Kamepy, Mpu LUbOMY CTPYMiHb pPiAWHW npu
HagBMCOKOMY TUCKY BXOOWUTb Y KOHTAKT i NPUCKOPIOE CTUCHEHWI MOTIK abpa3vBHUX YaCTMHOK OO ApYrol WBWMAKOCTI, AKa
nepeBuLLye nepLly LWBUAKICTb, ANS OAEPXaHHSA NOTOKY 3 piguHM 1 abpasnBHOro Matepiany npu HagBMCOKOMY TUCKY; i
BMKWUA NOTOKY piauHW N abpasmBHOro matepiany npu HagBMCOKOMY TUCKY Yepe3 BUXIOHUIA OTBIp.

15. Cnoci6 3a n. 14, akuii Bigpi3HAETbCA TUM, WO AOAATKOBO BKIOYaE: BUOIPKOBE MPOMYCKaHHS i NPUNUHEHHS
noToky abpa3vmBHUX YaCTUHOK Yepes BXig conna.

16. Cnoci6 3a n. 14, akui Bigpi3HAETbCA TUM, WO AOAATKOBO BKMtoYae: BUOIpKOBE MPOMYCKaHHS i NpUNUHEHHS
NOTOKY 3i CTPYMEHS pPiguMHN Npu HagBUCOKOMY TUCKY A0 3MillyBaribHOI Kamepu.

17. TpuUCTpin ANS oAep)KaHHSA CTPYMEHS! PiWMHM, WO MICTUTL abpasnBHi YacTUHKW, AKUA BiOpPI3HAETbCA TUM, LWO
MICTUTb: QKepeno abpasnBHMX YaCTMHOK Mif TMCKOM rasy, Lo 3'eQHaHe 3i BXOAOM MepLUOro conra A OAepXaHHs
CTUCHEHOro MOTOKY abpa3svBHUX YacTUHOK, KU HaAxoO4WTb OO BXOAY NEepLUoro consa, NpuyoMy neplue conno Mae
ONMXHIO 30HY, LIO 3BYXYETbCH, 3'€4HaHy 3 AanbHbOK 30HOM, LWO PO3LWNPIETHCS; 3MillyBarbHy Kamepy, Lo
crony4aeTbcs No piguHi 3 BUXOOQOM MEPLUOro comnma, sika posTalloBaHa Tak, Wo 4Kepeno abpasnBHUX YacTMHOK
npunarae 0o AanbHbO! 30HU, O PO3LUMPIOETLCH, NEPLIOro Conna, NPUYOMY CTUCHEHWI NOTIK abpa3vMBHUX YaCTUHOK
NPOXOANUTE Yepe3 nepLue Conslo i MPUCKOPIETHCA HUM O WBMAKOCTI noHan 91,44mM/cek | BUKMOAETLCA Y 3MilLyBarnbHy
Kamepy; BMYCKHUIA OTBIp ONs pianHM, WO Crofy4YaeTbea MO PiguHi 3i 3aMillyBanbHOK KaMepoto i 3 AXKepenoMm piauHW npu
HagBWCOKOMY TUCKY, MPU LpOMY CTPYMiHb PiAMHW NPU HaABUCOKOMY TUCKY BUKWOAETbLCH Yepe3 BMYCKHWIW OTBip ANS
PiAVHK 3 OOCTATHLOO LWBUAKICTIO AN 36iNblUEHHS | NPUCKOPEHHS CTUCHEHOTO NOTOKY abpasnBHUX YaCTUHOK; | BUMYCKHY
Tpyby 3i BXOAOM, L0 CMOMyYaeTbCa MO PiAMHI 3i 3MillyBanbHOK KaMepoto, i BUXOOOM, Yepe3 SIKUA BUKUAAETHCSA
CTPYMiHb PiOVHW NPU HaOBUCOKOMY TUCKY, IKWIA MICTUTb abpasnBHi YaCTUHKN.

18. MNpucTpii 3a n. 17, Sk BigpI3HAETLCA TUM, WO 3MillyBaribHa kamepa OCHalleHa neplnuM BnyCKHUM OTBOPOM,
AKMA 3’eOHaHWI i3 OKepernom rady ans nogadi NoToky rasy B 3MillyBaribHy kamepy Ans MoninweHHs poanoginy
abpa3nBHWUX YaCTUHOK Y CTPYMeHi PiAMHN NpyY HaOBUCOKOMY TUCKY.

19. MpucTpin 3a n. 18, AKMA BiOPI3HAETLCA TWMM, WO AOOATKOBO MICTUTL: MEPLUIMA KranaH, 3’'eQHaHuin 3 neplumm
conriom, Ana BMOGIPKOBOrO MycKy i MPUMUHEHHS CTUCHEHOrO MOTOKY abpasvMBHUX YacTUHOK Y Meplue conso; Apyrun
knanaH, 3'€QHaHW 3i BMYCKHUM OTBOPOM ANS PiAWHKU, ANa BUGIPKOBOro MycKy i NMPUNWHEHHS MOTOKY PigvHW npu
HagBMCOKOMY TWUCKY AO 3MillyBamnbHOI Kamepw; i TpeTin krnanaH, 3’€QHaHWid 3 NepLMM BMYCKHUM OTBOPOM, Ans
BUBIPKOBOro NyCKy i NPUNUHEHHS NOTOKY rasy Ao 3MillyBarnbHOT KaMepu.

20. MpucTpit 3a n. 17, AKMIA BIOPI3HAETLCA TUM, WO BNYCKHWUIA OTBIp AN PigWMHU MICTUTb XUKNEpP, BUPIBHAHWUA
BiOHOCHO npoxogy, WO NpOCTAraeTbCa Bif KMKMepa OO0 OTBOPY Yy NPUCTPOI B3OOBX TPaekTopii, MO sKin CTpyMiHb
PiaVHM NpU HaABUCOKOMY TUCKY NOTpannse Ao 3MillyBanbHOT Kamepu.
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21. MNpucTpii 3a n. 17, AKMIA BIiAPISHAETLCA TUM, WO AOCLAATKOBO MICTUTb XUBWMbHWIA KiNbLEBUA KaHan, Lo
Cnony4aeTbCca NO PiguHI 3 YACNEHHICTIO BNYCKHMX OTBOPIB ANs PiOWHK, fKi, Y CBOK 4epry, cnosiydeHi no pignHi 3si
3MiLLYyBarbHOK KamMepoto, Npu LUboMy 06’eM piavHN Npu HaOBUCOKOMY TUCKY MOAAETLCA B XUBUIBbHUI KiNbLEBUW kaHan i
HanpaBNAETLCA Yepes3 YNCIEHHICTb BNYCKHUX OTBOPIB ANA PiAWHM 4O 3MillyBaribHOT Kamepu.

22. Mpuctpin 3a n. 17, SkMA BiOgpPI3HAETbCA TWUM, WO 3MillyBaribHa Kamepa OCHalleHa APYrMM KUKIepoM, Lo
cnony4aeTbCca No pPianHi 3 MXepenom XiMiYHMX maTepianis.

23. MpucTpin 3a n. 22, AKMIA BiAPI3HAETLCA TUM, WO SXKEPENo XiIMIYHUX MaTepianie BKMoYae ynoBinbH0BaY Koposil.

24. MpuUcTpin ans ofepXXaHHS CTPYMEHS! PIAMHM, WO MICTUTb abpasvBHI YacTUHKKW, SKWIA  Bigpi3HAETbLCA TUM, LO
MICTUTB: OKepeno abpa3nBHMX YacTMHOK Mif TUCKOM rasy, Lo 3'egHaHe 3i BXOAOM MepLUoro conra A OAepXaHHs
CTUCHEHOro MOTOKY abpasvBHMX YaCTMHOK, SKUA HagxoauTb A0 BXOA4Y MepLUoro COonna; 3MmillyBanbHy Kamepy, Lo
croryYeHa no piauHi 3 BUXOAOM MepLUOro conma, fika posTalloBaHa Tak, Wo mkepeno abpasnBHUX YacTUHOK Npunsirae
[0 OarnbHbOI 30HU, WO PO3LUUPKETHCS, MEPLUOro conmna, NpUYoMy CTUCHEHUIN MOTIK abpasnBHUX YaCTMHOK MPOXoauTb
Yepes neplue Conso i MPUCKOPIETBCA HUM A0 WBKUAKoCTi noHag 91,44m/cek | BUKMOAETLCA Y 3MillyBaribHy Kamepy;
BMYCKHUA OTBip ANS PiOWHM, WO CMONyYeHUR No piguHi 3i 3MillyBarbHOK KaMepow | 3 AXepenom piguHu npwu
HagBMCOKOMY TUCKY, MPU LOMY CTPYMiHb PigMHW NpU HAABUCOKOMY TUCKY BUKMOAETLCS Yepes BMYCKHWI OTBip ANns
PIOVHU 3 OOCTaTHLO LWBUAKICTIO ANSA 36iNblUEHHS | NPUCKOPEHHS CTUCHEHOTO NOTOKY abpasnBHUX YaCTUHOK; | BUMYCKHY
Tpyby 3i BXOAOM, L0 CMOMyYaeTbCA MO PiAMHI 3i 3MillyBanbHOK KaMepoto, i BUXOOOM, Yepe3 SIKUA BUKUAAETHCSH
CTPYMiHb PiGUHW NPU HaOBUCOKOMY TUCKY, KW MICTUTb abpasnBHi YaCTUHKN.

OdpiliriHnii GroneteHb "lMpomucnoaBa BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux

MikpocxeM", 2004, N 12, 15.12.2004. [epxaBHU genapTaMeHT iHTeneKkTyanbHOi BracHocTi MiHicTepcTBa ocBiTU i
HayKkn YKpaiHu.
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