YKPAIHA o UA 11130974 13C2
(51) MIMK
FO2M 21/04 (2006.01)
FO2M 21/02 (2006.01)
FO2M 25/038 (2006.01)

(A
>
[z

HALIOHANBHUIA OPIrAH
IHTENEKTYAIbHOI BNACHOCTI
OEPXXABHA OPIrAHI3ALIA
"YKPAIHCbKUA HALIOHATNbHUNA
O®IC IHTENEKTYAILHOI
BITACHOCTI TA IHHOBALIA"

(12) ONMUC OO NATEHTY HA BUHAXI[

(21) Homep 3asBku: a 2022 01554 (72) BuHaxigHVK(W):
(22) Aata nopanHs 3asekn:  21.05.2020 BoHomi Anb6epTo (LV)
(24) Oara, 3 sKkoi € uHHUMK 02.07.2026 (73) Bonogineup (sonoainbui):

npaBa iHTeNneKTyanbHoi ABJIABC, CIA,

BMACHOCTI: Rupniecibas iela 15-28, LV-2016 Jarmala,
(31) Homep norepeatsoi  PCT/IB2019/058736 Latvia (LV)

3asBKM BIANOBIAHO A0 (74) TpepncTaBHUK:

Mapu3bKoi KOHBEHL: opsiiHoB Onekciit OnekcaHapoBuY,
(32) Aata nogaHHs 14.10.2019 peecTp. N2261

nonepeaHboi 3asBKM 56 . .
BIANOBIAHO A0 (56) MMepenik LOKYMEHTIB, B3ATUX 4O yBaru

[Mapu3bkoi KOHBEHLT: EeKCnepTn30lIo:
UA 42827 C2, 15.11.2001

(33) Kog nepxasu-yyacHuui IB
Mapuabkoi KOHBEHLi, UA 96525 C2, 10.11.2011
[0 SIKOI noAaHo US 2012186557 Al, 26.07.2012
nonepeaHIo 3asBKy: JP 2017207062 A, 24.11.2017
(41) Ny6Gnikauis sinomocTeit 10.08.2022, Bion.Ne 32 WO 2018069360 Al, 19.04.2018
npo 3asiBKy: US 6698387 B1, 02.03.2004

(46) Ny6nikauis sinomocteit 01.07.2026, Bron.Ne 26
Npo AepXasHy
peecTpaLito:

(86) Homep Ta pata PCT/EP2020/064219,
nogaHHa MixkHapodHoli  21.05.2020
3asBKK, NogaHol
BiAMOBIAHO A0
Horosopy PCT

(54) CACTEMA TA CMNOCIE EKCMNNYATALIi FA30BOrO YNbTPA3BYKOBOIO MEPETBOPIOBAYA
AN3ENBbHOIO ABUI'YHA 3 AKYMYNATOPHOIO NAJIMUBHOKO CUCTEMOIO

(57) Pedpepar:

BuHaxig HanexuTb 00 cucTeM, WO [J03BOMATb BUKOPUCTOBYBATWU 3pidXeHUn HadToBMK ras
Yy OU3EeNbHMX OBUTYHAaX i3 3aranbHOK NanvMBHOK PaMnol, a came [0 3anpaBku OU3ENbHUX OBUTYHIB
OBONanvMBHUM AN3eNbHUM rasoM abo razom 3amicTb Au3enbHOro nanvea. Cuctema ynbTpa3BykoOBOro
ra3oBoro nepeTBopioBaYa AN ekcnnyartauii OuM3enbHOro ABWUryHa 3 akyMYNsiTOPHOK MNasniMBHOK
CMCTEMOI0 MICTUTb €NEeKTPOHHMI BNOK ynpaBmniHHA; pe3epByap O5iS BOAMW; rasronbep i3 3anipHum
KpaHoM nopfadi rasy; AaTyuk piBHA rasy; rasoBuii Hacoc, PyHKLiOHanbHO 3'€QHaHWN i3 rasronbaepom;
BOASIHWIA HAcocC, OYHKLiOHaNbHO 3B'A3aHWUi i3 pe3epByapoM AN BOAW; 3MillyBaYy, L0 MICTUTb AaTynK
PiBHS BOAM Ta yNbTpa3BYyKOBMI NepeTBOpIOBaY, NPU3HAYEeHUN NS CTBOPEHHS CyMilli BOASHOI napwu
Ta rasy; BiOpi3HSAETbCSA TUM, WO 3MillyBay MICTUTb OBa BIiACIKW: BEPXHIN BIACIK i HWKHIA BiACK,
npuvyoMy 3acobu nofiny BEpXHbOrO | HWKHLOrO BIiACIKIB MICTATb aHTUPEdIIOKCHUI  KnanaH,
NPUCTOCOBaHUM Ansi 3abe3nevYeHHsi MOXITMBOCTI MPOXOMKEHHS BOASHOI NMapy 3 HWXKHLOIO BiACIKY
Yepe3 aHTUPedTIIOKCHUIA KNnanaH y BEPXHIl BiACIK | 3anobirtn nonagaHHIo piakoi Boaw; BiOpi3HAETHCA
TUM, WO BEPXHIN BiACIK 3MillyBa4a MiCTUTb BUMYCKHWA OTBIP, PYHKUIOHANbHO 3'€4HaHMI 3 BNYCKHUM
KONEKToOpoM [ABWUryHa; Npu LbOMY BWXiO rasoBoro Hacoca GYHKUIOHANbHO 3'€dHaHUN 3 BEPXHIM
BiJCIkOM 3MilWyBaya, BWXig BOOAHONO Hacoca (MYHKUIOHaNbHO 3'€dHaHUA 3 HWXKHIM  BiACIKOM
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3MilWwyBaya, Ae ynbTpasByKOBMI NepeTBOptoBaY po3TalloBaHU HWXYEe aHTUpPenioKCHOro KnanaHa.
KoHTponboBaHa B3aemofisi MK enemMeHTamn cMCcTteMmn Ta eneMeHTamum aBToMobing npmssBoauTb OO
YTBOPEHHS CyMmilli "ra3-soga". Y BapiaHTi 3 NOABIMHNM NanvMBOM PO3PaxyHOK BOASIHO-ra3oBOI CyMiLli
30INCHINETLCA Ha OCHOBI iHPOpMaUii, OTPMMaHOI eNneKTPOHHUM ONOKOM KepyBaHHS CUCTEMU Big
3aranbHOi Marictpani ABuryHa, gaTtyvka TemnepaTypu ABUryHa, aTyvka BUTpaTu MnoBiTps, Grnoka

negani akceneparopa.
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O6nacTb TEXHIKM

BuHaxig BigHOCUTbCA OO cMCTeM, WO A03BOMSTL BUKOPUCTOBYBATH ras, 30Kkpema arnkaHoBi rasu
abo ix cymiwi, Taki g9k ckpanneHu HadgptoBun ras (CHI'), ckpanneHuin npupogHMIn ras (Hanpuknag,
CINr ra KIr) ta signosigHi 6ioeksiBaneHtn 6io-CHI, 6io-KMNI™ ta 6io-ClIN, y AgnM3enbHUx gBuryHax 3
aKyMyrnsTOpHOK MarnMBHOK CUCTEMOIO, 30Kpema, ANS 3anpaBku AW3ENbHUX OBWUTYHIB AW3ENbHUM
nanueoM ABonanuBHMM ra3om abo Tinbku razom (Hanpuknag, CHIL KM, CMIM, 6io-CHI, 6io-KIMIT, Gio-
CII), 3amictb An3ensHOro nanuea.

lMonepeaHin piBeHb TEXHIKK

3i 30inbLIeHHAM BNAMBY TPAHCMOPTY Ha AOBKIMNMS 3pOCTaE NOMWT Ha €KOMOriYHi BUAM NanvBa Ta
nanueBHi cuctemn. ArKaHoOBi rasu, 3okpema ckpanneHun HadgpToBui ras (CHIN) ta npupogHui ras,
BiAOMi SIK YNCTE anbTepHaTUBHE NannBo ANS CEPIMHUX OBUMYHIB.

[BWIyH, WO BWKOPUCTOBYE sIK AM3enbHe nanmeo, Tak i CHI, KM abo CIII, HasuBaeTbcs
ABonanuBHUM  rasogmsenbHMM  OBUryHOM. [@soBe nanmvMBo B Takux [ABUryHax 3asBuyan
BUKOPUCTOBYETLCS SIK OCHOBHE ManvBo, a Au3erbHe 9K BTOpUHHE. [[a30Bi ABONANUBHI ABUTYHU MalOTb
xopowun Tennosuin KKI 3a BWCOKOI MOTYXHOCTi, ane MpOAYKTUBHICTb Oyae HWXYOK B yMOBax
YaCTKOBOIO HABAHTaXXEHHS 4epe3 MnoraHe BWKOPWUCTAHHA MOTYXHOCTI AsuryHa. Lo npobnemy
HamararlTbCa BUPIWUUTM Kinbka AocnigHukiB. [eski AOoCnigHWKM 3anporoHyBanw BapiloBaTW Taki
dakTopu, SK KifbKiCTb NINOTHOroO Nanuea, Yac ynopcKyBaHHS, Ckrnaa rasonodibHoro nanuea Ta ymoBM
BMYCKY 47151 NOKPALLEHHSI XapakTEePUCTUK.

OagHuMm i3 HambinbW KpeaTMBHUX niaxoAie Oyno gopaBaHHs BOAM A0 OBWUIYHA BHYTPILLHLOrO
sropsiHHsA. (Lestz SJ, Ta iH. Feasibility of cooling diesel engines by introducing water into the
combustion chamber. SAE Trans 1975:606-19). Lle pocnimkeHHs nokasano, Lo Ha KOXeH (yHT
nanuea NoTpidHO BNpuckyBatn 5,5 pyHTIB BOAM Ons 3abe3neveHHs BioBeAEeHHs Tenna, sike 3a3Buyan
BUOANAETLCS LUMSIXOM OXOSTOKEHHS OOOMNOHKM ABUryHa.

HocnigpxeHnHa Lanzafame (Lanzafame R. Water injection effects in a single-cylinder CFR engine.
SAE 1999) nokasano, WO YNOpCKyBaHHA BOAWM Yy BMYCKHY TpyOy moxe OyTu CnocoBOM YHUKHYTU
AeToHaUil, 3MEHLIMUTU CTYNiHb CTUCHEHHS Ta KOHTpomnoBaTth yTBopeHHs NOX y ABUryHax 3 iCKpoBUM
3ananeHHsMm.

Bigomun gBuryH 3 ynopckysaHHaM Boau B umniHgp (nateHt CLUA 5937799), wo BukopucTtoBye
BesnocepenHe ynopckyBaHHS BOAM B UMMIHAP i OOOATKOBY nmogadvy MOBITps, 36arayeHoro KUCHeM.
3rigHO 3 BUHaXiOHWKOM, HU3bKOTEMMNEPATYPHUIA YNOPCKYBaHHS BOAM B LUNIHAP 3HUXYE TemnepaTypy
CTMCHEHHS!, WO [03BONsE 30inMbWNTU CTYMiHb CTUCHEHHS, YHMKAKuYM MpU LbOMY nNepeayacHoro
3ananeHHs. Kpim Toro, Hu3bKoTemnepaTypHe BMOPCKYBaHHSA MOBITpsi/nanvea 3 BOAOK NiABULLYE
3aranbHy eeKkTUBHICTb ABUryHa. BigoMuii ABUryH MICTUTb: OBUMYH BHYTPILLHLOrO 3ropsHHS, WO Mae
LLIOHANMEHLUEe OOHY KaMepy 3ropsiHHS, LOHAWMEHLLE OAHY rOfoBKY OMoKy LmniHApiB, NPUKPINNeHy oo
Kamepu 3ropsHHS, i LWOHaNWMeHLWe OAMH MOopLUeHb, PO3TallOBaHUM ycepeauHi 3a3HayeHoi kamepwu
3rOpPsiHHS; BMYCKHUI KOMEKTOP MOBIiTpS/nanuea, MoB'A3aHUA 3a TEKy4uM cepefoBULLiEM 3 Kameporo
3ropsiHHS 4Yepes3 rofoBKy Onoky uvniHApIB; NPUHaNMMHI OOAWH BOASHWMA HXEKTOp, MOB'A3aHuiA 3a
TEeKy4YMM CepedoBuLLEM 3 KaMEPOIO 3ropsiHHS; AXeperno BoAW NOCTIMHOIoO TUCKY, 3'€AHaHe 3 BOASHUM
iH)XEKTOPOM BOAOMPOBOAOM; KnanaH Yy BOAOBOGI, WO pearye Ha UMK CTUCHEHHA ABUryHa,
BiAKPMBAETLCA | AO3BOMSAE BOAI NPOTiKaTU A0 BOASHOrO iHXEKTopa Nif Yac KOXHOro LMKINY CTUCHEHHSA
OBUryHa; [Kepeno 30ara’yeHoro KUCHIO, sIKe 3'edHaHe 3a MNOBITPAM 3 BMYCKHUM KONEKTOPOM
nositps/nanuea TpybonpoBogoMm 3baradeHoro mMoBiTPSA; Ta KoMnpecop TypOoHarHiTaya, SKWn
YHKLiOHANbHO 3'€QHaHMI 3 BUMYCKHUM TpPyOOMNpOBOAOM Ta Akeperom 3b6aradeHoro KWcH, Anis
CTMCHEHHS MOBITPS, L0 NPOMYCKAETLCA A0 MKepena 36arayeHoro KUCHHO.

Bioomnii ABUrYH BHYTPILLIHLOMO 3ropsHHSA 3 TakTOM NapoBoro poswupeHHsa (US6986252), asuryH,
O Mae WoHaNMeHLIe OaUH LUMniHAP, 3BOPOTHO-NOCTYNarnbHUA NOpLUEHb, PO3TalloBaHWI B UUNiHAPI,
Kamepy 3ropsiHHsl, OOMeXeHy UMMiHAPOM i MOPLUHEM, i BMYCKHI Ta BWUMYCKHI KnanaHw, KepoBaHi 3a
AOMOMOrol  KOMM'IOTepHoi cuctemMu. [BWryH BHYTPILWHLOrO 3ropsHHA MICTUTb erneMeHTu ans
BMOPCKyBaHHs BoAM abo BOASHOI Mapu B KamMepy 3ropsiHHs, a CMCTeMa KepyBaHHA Mpu3HadeHa ans
KepyBaHHS BMYCKHMMMW Ta BUMYCKHMMMW KrnanaHamu Ta enemMeHTamu Ans YnopckyBaHHS Boau abo
BOASHOI Mapy TakMM YMHOM, WO pPOOOYi TakTW, siKi B OCHOBHOMY 3aCHOBAaHi Ha PO3LUMPEHHI rasu
3ropsiHHS YeprytoTbecsi 3 PODITHAYMMM TaKTaMu, ki B OCHOBHOMY 3aCHOBAHi Ha PO3LUMPEHHI BOASHOI
napu.

Bigomui npucTpint ynopckyBaHHS BOAM LABUryHa BHYTPILLUHBOIO 3ropsiHHA Ta crnocib ekcnnyaTtadii
npucTpoto ynopckyBaHHs Boau (US 10378435). MpucTpin ons HarHiTaHHA BOAM, WO MiCTUTL: 6ak ons
BOAM, MpU3HayYeHMn Ons 30epiraHHs BOAMW; TPaHCMOPTYHOUUA €NEMEHT, BUKOHAHWUIA 3 MOXIMBICTIO
TPaHCNOPTYBaHHA BOAMW, MPUYOMY €ENEMEHT, WO TpaHCMopTye, 3'‘edHaHUA 3 Gakom Ans Boaw;
LLIOHaMeHLLe OOWH IHXEKTOp BOAW, BUKOHAHMN 3 MOXIMBICTIO BMOPCKYBAHHS BOAW, NPUYOMY
LOHAWMEHLLEe OOMH IHXEeKTOp BOAW 3'€QHaHMKA 3 efleMEeHTOM, WO TPaHCMnopTye; AaTyuMK TUCKY,
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po3TalloBaHWi B 00NnacTi NiHil Mk TpPAHCMOPTYOYMM €JTEMEHTOM i LOHAMMEHLLE OOHUM iHXEKTOPOM
BOAW; i BNOK KepyBaHHS, BUKOHAHWA Ha OCHOBI AaHMX NPO TUCK AaTyMKa TUCKY AMs BU3HAYEHHS
YTBOPEHHS1 napu B obnacTi Tpybonposoay, Konu WoHanMMeHLe OAuH BOASHUIA iHXEKTOP 3aKpuUTuK, a
€NeMEeHT, Lo TPaHCNOPTYE, BUMKHEHUN.

KopoTkuin onuc CyTHOCTI BUHaxoay

Oannii BuHaxia 4Bnse cobol YOOCKOHANEHHd, npu3HadYeHe Ans BUpileHHs npobnemm
nepeBefeHHS ICHYIUNX AU3eNbHUX ABUIYHIB HA AM3erbHe NanvMBo Ta ras, Taki sk ankaHoBi rasu abo
ix cymiwi (Hanpuknag, CHI, KM a6o CIIT, 6io-CHI, 6io-KINI, 6io-CII") Tinbku ra3osi ABUIyHMW.

Cuctema ynbTpa3ByKkOBOro ra3oBOro nepeTBopioBavya AN ekcnnyartauii AM3enbHOro ABuryHa 3
aKyMyInsTOPHOK MarMBHOK CUCTEMOK MICTUTb €NeKTPOHHWIA Onok kepyBaHHS; Gak ans Boau;
rasronbgep i3 rasoBuM 3anipHUM KrnanaHoOM; AaTyuMK PiBHS rasy; rasoBui Hacoc, QOYHKLiOHaNbHO
3'egHaHWi i3 ra3oBMM 6HanoHom; BoAAHWMIA Hacoc, dYHKLiOHaNbHO MOB'A3aHMIA i3 Oakom Ansa BOAW;
3MillyBay, WO MICTUTb AaTYMK PiBHA BOAW Ta YrbTPa3BYKOBUIW ra3oBUin NEpeTBOPIOBaY, NPU3HaYeHUN
AN CTBOPEHHS CyMiLli BOAAHOI napu Ta rasy; BiApi3HAETbCS TUM, L0 3MillyBay MICTUTb ABa BiACiKu:
BEPXHIN BiACIK i HWXKHIN BiACIK, 3acobK Ana Noainy BEpXHbOro BiACIKY i HUXKHBOIO BiACIKY, O MICTATb
aHTMpedNOKCHUIA  KnanaH, NPUCTOCOBaHW aAns 3abes3neyeHHs NPOXOMKEHHS BOASAHOI napu 3
HWXHBOTO BIiACIKY Yepes3 aHTMPedoKCHWIA KnanaH y BepxHiv BiACIK i 3anobirty nonagaHHIo piguHn y
BiACIK; MPMYOMY BEpXHil BIACIK 3MillyBava MICTUTb BUMYCKHWWA OTBIpP, (PYHKUIOHANbHO 3'€éAHaHui 3
BMYCKHUM KOMEKTOPOM ABWUryHa; Mpu LbOMY BMXi4 ra3oBOro Hacoca (yHKLiOHanbHO MOB'A3aHuiA 3
BEpXHiM BifCikoM 3MillyBa4a, BMXig BOAAHOro Hacoca (OyHKLiOHanbHO NOB'A3aHNIN 3 HUMXKHIM BiACiKOM
3MilwyBaya, Npu UbOMY yNbTPa3BYKOBUIA NepeTBOploBaY xo4a 6 YacTKOBO pO3TalLOBaHWUA B HUKHLOMY
BiACiKy 3miwyBa4va TOOTO HKYe aHTUPEIOKCHOIO KnanaHy.

B pesynbTaTi KOHTPONbOBAHOI B3aeEMOAil MK efieMeHTaMu CUCTEMM Ta efleMeHTamu
TpaHCNOPTHOro 3acoby YyTBOPIOETLCA Napora3oBa Cymill. Y pasi BUKOHaHHA 3 ABONANMBHOK CYMILLILLIO
BOAOrasoBa CyMmill po3paxoBYETbCH Ha NiacTasi iHpopmauii, WO OTPUMYETLCA €NEeKTPOHHUM BrIOKOM
KepyBaHHS1 CUCTEMW aKyMyNATOPHOI NanuBHOI CMCTEMM OBUryHa (TUCK Y pamni (B Bapax), Big AaTymka
TemnepaTtypu ABUryHa (TemnepaTypa), Big AaTyuka BMTpaTu NoBiTpst (BUTpaTa nositps — B M3/c ), 3
6noky nepani akcenepartopa (MOnoXeHwHs negani), 3 nambaa-gatyuka (piBeHb NanMBO-MOBITPSAHOI
cymiwi). Y pasi BapiaHTa peanisauii TinbkM 3 ra3oM Cymill po3paxoBYyeTbCs Ha MigcTasi iHpopmalii,
LLO OTPUMYETLCS EIEKTPOHHMM BrIOKOM KepyBaHHS CUCTEMW Bif akyMynsTOPHOI NanvBHOI CUCTEMMU
ABUryHa (Tuck y pamni (B 6apax)), Big gaTymka TemnepaTtypu ABUryHa (TemnepaTypa), Big Aatymka
BUTpaTV NOBITPS (BUTpaTa MnoBiTps — B M3/c), Big Gnoky negani akcenepaTopa (NOnoXeHHst negani),
Big koniH4yacToro Bany (o6opoTu ABUryHa).

KopoTkun onuc rpadiyHnx martepianis

Ha ®ir. 1 npoinocTpoBaHO cxemaTuyHe 300paXXeHHS MPOMOHYEMOI CUCTEMM YIbTPa3BYKOBMX
rasoBuXx NepPeTBOPIOBAYIB;

Ha ®ir. 2 npointoctpoBaHa Grok-cxema, Lo NpeacTaBrnsie ereMeHTU 3anpornoHOBaHOI CUCTEMU
ra3oBOro YrnbTPa3BYKOBOrO MepeTBOptOBaYa, BCTAHOBIEHOI Ha TPaHCMOPTHOMY 3acobi, wWo mae
ON3erbHUN OBUTYH 3 akyMyrnsTOPHOK ManuMBHOK CUCTEMOIO i Mnpautoe SK AN3EenbHUA | ra3oBui
ABONanuMBHUA ABUIYH;

Ha ®ir. 3 npointoctpoBaHa 6nok-cxemMa iHLWOro BapiaHTy peanisadii, Wo npeacTaBnse enemeHTm
NPONOHOBaHOT CUCTEMMW ra30BMX YrbTPa3BYyKOBUX NEPETBOPIOBAYiB, BCTAHOBEHUX HA TPAHCMOPTHOMY
3acobi, Wo Mae AN3ernbHUIN OBUTYH 3 aKyMyNATOPHOK NanMBHOK CUCTEMOLO Ta Mpautoe SK ABUTYH, L0
npawtoe Ha ra3oBoMy Nnanwai;

Ha @ir. 4 npointoctpoBaHun rpadik, WO Nokasye MNpuKraguM curHaniB akyMynaTopHOI nanuBHOI
CUCTEMMU, SKi 3MYLLUYIOTb CUCTEMY NEPENTU B PEXUM OYikyBaHHS (A) Ta pobounii pexnm (B);

Ha ®ir. 5 npoinoctpoBaHa Onok-cxema cnocoby ekcnnyaTauii AW3enbHOro ABWryHa 3
aKyMyrnsTOPHOK ManvBHOK CUCTEMOK 3 BUKOPUCTAHHAM T[a30BOI YNbTPasBYKOBOI CUCTEMMU
nepeTBoploBayva.

[eTanbHuin onuc CyTHOCTI BUHaxony

3rigHO 3 OgHMM BapiaHTOM peanisauii 3anponoHoBaHa CUCTEMa ra3oBOro YnbTPa3ByKOBOro
nepeTBoploBaYya AN ekcnnyaTauii AM3enbHOro ABUIyHa 3a akyMYyNsiTOPHOK MarMBHOK CUCTEMOK
(dir. 1-2), 9ka MiCTUTb: eneKkTpoHHMI Bnok kepyBaHHs 101; migcucremy rasonocrayaHHs, WO MICTUTb
dyHKUioHanbHO 3'eaHaHi: rasronbaep 207, ra3oBuir 3anipHun kpaH 213, perynatop TUCKY rasy 212,
rasoBun Hacoc 102, paTtuuk piBHa rasy 208; nigcucteMy BOAONOCTaYaHHSA, WO MICTUTb
dyHKLioHanbHO 3'egHaHi: 6ak ana Bogu 209, BogaHun Hacoc 103, gaTumk pieHs Boan 105. Cuctema
rasoBOro ynbTpa3ByKOBOIo NepeTBoptoBaYa A5is ekcnnyaTtauii An3enbHOro AB1ryHa 3 akymyrnsaTOpHO
nanuBHOK CUCTEMOIO, L0 A0AaTKOBO MICTUTh 3MmiwyBay 104, wo micTuTb gatuumk pieHs Boam 105 Ta
ynbTpa3sBykoBun nepetsoptoay 106, npuaHayeHWn Ons YTBOPEHHS CyMilli BOASIHOI napw Ta rasy.
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Buxig rasosoro Hacoca 102 ¢yHKUioHanbHO 3'eaHaHnin 3 BepxHiM Bigcikom 104' amiwysaya 104, Buxig
BoasaHoro Hacoca 103 doyHKUioOHanNbHO 3'egHaHMIA 3 HUXHIM Biacikom 104" 3miwyBaya 104.

Takum 4mHOM, 3miwyBad 104 (dir. 1) micTMTb ABa BiACiKu: BepxHin Biacik 104' Ta HWXHIN BiACiK
104", 3acobu gnsa noginy BepxHboro 104" i HMxkHboro 104" BiACikiB, O BKNOYAKTb aHTUPETHOKCHUN
knanaH 109, npuctocoBaHui Anga 3abesnevyeHHs NPOXOIKEHHSI BOASHOT Napu 3 HUXKHBLOTO BiAciky 104"
yepes aHTupedniokcHun knanaH 109 y BepxHin Biacik 104' i ons 3anobiraHHA NPOTiKaHHIO PiaKoT Boau
y BepxHin Biacik 104'; npn ubomy BepxHin Biacik 104" amiwysaya 104 mictuTb BunyckHun oteip 108,
YHKUiOHaNbHO 3'egHaHUA 3 BMNYCKHUM KonektopoM 205 gBuryHa aBTOMOOINS. YnbTpa3ByKOBUN
nepeteoptoBay 106, WoOHaNMEHLLE, YaCTKOBO pO3TalUOBaHUN Yy HWKHbOMY BiAciky (104") 3miwyBava
(104). Y BnyckHomy konektopi 205 asuryHa ras (Hanpuknag, CHIT, KM, CIIM, bio-CHI, Bio-KII, bio-
CII" Towwo) Ta cymiw BOASHOI Napu TPaHCMOPTYTLCA pa3oM 3 MOBITPSIM y KAMepy 3ropsiHHS OBUryHa,
[e ras Ta cymill napu Boau 3anantoeTbCs pa3om 3 NoBITPSIM Ta Po3NUNeHNM aU3enbHUM NanvBoOM.

Cuctema [opaTkoBO MICTUTb AaTtuuk BuTpaTtu noBiTps 204, dyHKUiOHaNbHO 3'€dHaHUN MiXK
BUNyckHUM oTBopom 108 3miwysava 104 i BnyckHum konektopom 205 ABuryHa, gaTyvk BUTpaTu
nositpss 204 [oOOAaTKOBO €NeKTPUYHO 3'€dHaHU 3 enekTPoHHMM ©OnokoM kepyBaHHA 101 i
NPUCTOCOBAHWUM A1 BUMMIPIOBAHHA BUTpATM ras3oBOi CyMilli i HagCUNaHHS BigNOBIOHWMX CUrHanis
erneKkTpoHHoMy 6rnoky kepyBaHHs 101 (®ir. 2). Kpim TOro, cuctema mictntbe nambpa-gatyuk 214,
(PYHKLIOHaANbHO MNOB'A3aHMN 3 BUXMOMHOKO CUCTEMOIO ABWUryHa; nambaa-gatyvk 214 [onaTtkoBO
€reKkTPUYHO 3'egHaHMin 3 enekTpoHHMM Brnokom kepyBaHHA 101 i npucTocoBaHMIN ANS BUMIPHOBaHHS
YacTKM KMUCHIO B aHanisoBaHoMy rasi abo piguHi Ta nogadi BiANOBIAHWX CUrHanIiB Ha enNeKTPOHHWUN
onok kepyBaHHs 101 (Pir. 2).

EnekTpoHHUn 6ok kepyBaHHsA 101, akuin enekTpuyHo noe'a3aHuii 3 pamnoto 201 i npusHadeHuin
A58 NPUAOMY | 3UNTYBaHHSA CUrHanNy TUCKY B aKyMYNATOPHIA NanuBHii cuctemi Big pamnm 201. Takox
curHan pamnu 201 MOXe BMKOPUCTOBYBATUCHA AfNsl KEPYBAHHSA 3arpornoHOBAHOK CUCTEMOND (TOGTO
nepexig y pobounn pexum i pexum ouikyBaHHs). EnexktpoHHui 6nok kepyeBaHHa 101 gogaTkoBO
enekTpuyHo 3'egHaHvn 3 rasosBum Hacocom 102 gna CHIM, wo6 mMaTn MOXNMBICTb KepyBaTu HUM.
EnektpoHHun 6nok kepyBaHHs 101 gogaTkoBO enekTpuyHO 3'egHaHuMi 3 6nokom 202 nepani
akcenepaTopa, Wo6 MaTu MOXMMBICTL MpuMUMaTW | 34uTyBaTu curHan Big 6noky 202 nepani
akcenepaTopa. EnektpoHHMn 6ok kepyBaHHs 101 [oOaTKoOBO €NEKTPUYHO 3'€QHaHUn 3 AaTYNKOM
Temnepatypu gsuryHa 203, wob maTtv MOXMMBICTb NPUAMATK | 3UNTyBaTN TEMNEPATYPHUI CUrHan Big
aatyuka Ttemnepatypu asuryHa 203. EnekTpoHHMI Onok kepyBaHHs 101 0ooaTKOBO €neKTPUYHO
3'eQHaHMIA 3 aBTOMOOINbHMM ApocenbHMM kranaHom 206, wob maTty MOXNUBICTb KepyBaTu MOro
BIOKPMTTSIM Ta 3akpuTTsaM. a3 (Hanpuknag, ankaHoBui ra3 abo CyMill ankaHOBUX rasiB) Ta CyMill
BOASHOI Napu po3nofinsaTbCcs y BNyckHUM konektop 205 ABuryHa, e noTik NOBITPSA perynoeTbes
aBTOMODINbHUM gpocenbHUM knanaHom 206.

EnekTpoHHun 6nok kepyBaHHs 101 [oOaTKOBO €NEKTPUYHO MOB'sSI3aHWMA 3 gaTtyukoM piBHsa 105
BOAM, OO MaTM MOXMMBICTb NpUAMATK i 3UMTyBaTU CUrHan 3 Agatyuka pieHa Bogu 105. Migcmuctema
nogavi BoAM npusHaveHa Ang niaTpumky HeobxigHOro piBHA BOAM ANA eKcnnyaTauil ynbTpa3BykoBOro
nepetsoptoBayva 106 y byab-gKnx ymoBax.

EnektpoHHun 6nok kepyBaHHs 101 [oOaTkoBO €nEKTPUYHO 3'€QHaHVMA 3 YNbTPasByKOBUM
nepetsoptoBadeMm 106 i npusHavyeHnn p[Ona BigNpaBKM BUXIAHOMO CUrHamy YrbTPa3ByKOBOMY
nepetBoptoBady 106; enekTpoHHWA Onok kepyBaHHA 101 [0OATKOBO €nEKTPUYHO 3'€AHAHWUA 3
Aatyvkom piBHA raszy 208, wob MaTu MOXNUBICTE NPUAMATK i 34NTYBaTW CUrHan Bif AaTyvka piBHSA
rasy 208; enekTpoHHuIn 6ok kepyBaHHA101 [OO4aTKOBO eNeKTPUYHO 3'€4HaHWN i3 ra3oBMM 3anipHUM
knanaHoMm 213, wob mMatu MOXNMBICTb BigNpaBnsATW BUXIOHI CUTHANW ONS KepyBaHHS BiOKPUTTAM i
3aKpUTTAM ra3oBOro 3anipHoro knanaHa 213.

EnekTpoHHun 6nok kepyBaHHSA 101 BUKOHAHMI 3 MOXIMBICTIO pO3paxyHKy CKnagy rasonapoBoi
cymiwi ans 3miwysada 104 3a 3agaHumm napameTpamu Ta iHdopmadii (BXigHUM curHanam), Lo
HagxoauTb Big Onoky nepani akcenepatopa 202, pamnu 201, pgatumka piBHs Boaum 105,
yNbTpa3ByKkoBoOro nepeteoptosaya 106, aatumka pisHsa rasy 208 i gatumka ButpaTu nositTps 204.

3rigHO 3 We ogHMM BapiaHTOM peanisauii enekTpoHHWM O6nok kepyBaHHA 101 popaTkoBO
€reKTpUYHoO 3'egHaHMn 3 BOYOOBaHMM LieHTpanbHUM ereKTPOHHMM BroKOM kepyBaHHS aBuryHom 210.
Konn pamna 201 nocwunae curHan (Hanpuknag, 0,55) Ha enekTpoHHun 6Grok kepyBaHHA 101,
Hanpuknag curHan 5B Big BOyQOBaHOrO LIEHTPanbHOro enekTPoOHHOro OnoKy KepyBaHHS OBWIYHOM
210 - cuctema nepexoanTb B YEProBUN pexum, a konu, Hanpuknag, 0,9 B HagxoauTb Big pamnu 201
(npubnusHo 230 Gap, Tvuck y pamni 201 +/- 10%), OBWryH npautoe, i 3anpornoHoBaHa cucTema
3anyckaeTbcs nicna ABocekyHAHO! 3aTpumkn (Pir. 4). Konu piBeHb curHany Big pamnu 201 Huxue,
Hanpuknag 0,9B enekTpoHHu 6nok kepyBanHs 101 nepeBoAunTb 3anporoHOBaHYy CUCTEMY B
Yeprosun pexmm. Y BiQNOBIAHOCTI 3 BapiaHTOM peanisauii curHan pamnu 201 (Hanpuknag, 0,55B) i
curHan BbygoBaHOro LEeHTpanbHOro efekTPoOHHOro 651oky kepyBaHHS aBuryHom 210 (Hanpuknag, 5B)



10

15

20

25

30

35

40

45

50

55

60

UA 130974 C2

BMKOPUCTOBYIOTbCA Pa3oM 1S Nepexody B peXxuM o4ikyBaHHSA O5is 3anobiraHHs 360iB B cuctemi. 3a
BiJCYTHOCTi OOHOro 3 CuUrHamiB 3anporoHOBaHa cucTeMa nepexoouTb y 4eproBui pexum. [ng
axiBLsa O4EBUAHO, LLIO BULLEBKA3aHUIA PIBEHb HAMNpyru € OPIEHTOBHUM i MOXE MaTu Pi3Hi 3HaYEHHS.
3rigHO 3 Kpawum BapiaHTOM 34iCHEHHS1 BUMHAxXo4y CUCTEMa MICTUTb KOMMMEKT, Lo BKIIOYaE:
eneKkTpoHHy cuctemy kepyBaHHs 101; 3miwysay 104, wo MmicTuTb datymk piBHa Boan 105 Ta
ynbTpassykoBun nepetsoptoay 106; BoaaHuii Hacoc 103 Ta rasoBuir Hacoc 102 npuctocoBaHi Ans
BCTAHOBMEHHA Ha aBTOMOGINI 3 Au3eNnbHMM OBUNYHOM 3 aKyMyNsTOPHOK MNanuMBHOK CUCTEMOLO.
YnbTpassykoBui nepetsoptoBad 106, KM BUKOHAHWN 3 MOXIMBICTIO YTBOPEHHSA CyMilli BOASHOI
napu Ta rasy (Hanpuknag, rasonogibHoro ankady); 3miwysa4y 104 cknagaetbcsi 3 ABOX BiACIKIB:
BepxHboro Biaciky 104" i HmkHboro Bigciky 104", 3acobu ans noginy BepxHboro 104" i HMxHboOro 104"
BiACIKiB, LLO MiCTUTb aHTUpedntokcHMA knanaH 109, npuctocoBaHu ans Toro, Wob BoasHa napa 3
HWXHbOTO BiACiKy 104" Morna npoxoauTtn vyepes aHTupednokcHU knanaH 109 y BepxHin Biacik 104",
npu LbOMY He OONYCKAETbCS MOTPaNnsHHSA pigkol BoAW Yy BepxHin Biacik 104", npu LbOMy BepxHin
Biacik 104' smiwyBaya 104 mae BunyckHu oTBip 108, BMKOHAHWA 3 MOXMMBICTIO (DYHKUIOHaNLHOro
3'eQHaHHA 3 BNYCKHUM Konektopom 205 aBuryHa; npuctocoBaHuii Anst oyHKUiOHaNbHOro 3'e4HaHHs 3
BepxHimM Bigcikom 104' amiwysaya 104, BuxigHui oTBip BoAsiHOro Hacoca 103 npuctocoBaHwui Ans
dyHKUiOHanbHOro 3'egHaHHA 3  HWXHIM  Bigcikom 104" 3miwysaya 104, ge ynbTpa3BYKOBUN
nepetsoptoBay 106 NpuHaMHI YaCTKOBO PO3TaLLOBAHUN Y HWXHBOMY BiAaciky 104" 3amiwyBaya 104.

Y BignoBigHocCTi 3 uuM BapiaHTOM peanisauii 6ak gns soam 209 aBngae coboto 6ak Ans piguHwu,
NnpuU3Ha4YeHoi Ans OMMBAaHHS BITPOBOrO CKMa, BXe MPUCYTHIN B aBTOMObINi, a gatymk pieHsa Bogn 105
aBNsde cobOOK OaTyMKk PiBHA pigMHUM ONs BiITPOBOrO CKna, BXe MNPUCYTHIM B Gaky Ans piguHuy,
Npu3Ha4YeHoi Ons OMMBaHHSA BITPOBOro ckna asTomMobina. Cuctema Moxe agantyBaTuca Ans
XWUBNEHHS Big aBTOMOGINbLHOrO akymynatopa. TakMm 4MHOM, rasoBui Hacoc 102 BMKOHaHMIA 3
MOXIMBICTIO (pyHKLiOHaNbHOro 3'egHaHHA 3 rasronbaepom 207, WO BXe € B TPAHCMOPTHOMY 3aco0i.
BogsiHun Hacoc 103 BUMKOHAHMIM 3 MOXMMBICTIO (PyHKUiOHanNbHOro 3'egHaHHsA 3 6akom ansa sogu 209,
WO BXe € B TpaHcnopTHOMY 3acobi. EnekTpoHHui 6ok kepyBaHHA 101 BUKOHaHWIA 3 MOXMMBICTIO
€IeKTPUYHOrO 3'€AHaHHS 3 HAaCTYMHMMMW efleMeHTaMmn TPaHCNopTHOro 3acoby: pamnoto 201, AaTYNKOM
Temnepatypu agsuryHa 203, 6nokom negani akcenepatopa 202, gatyukom pisHsa rady 208, razosum
3anipHMM knanaHom 213 | perynatopom Tucky rasdy 212, gatdyumkom Butpatn nositpa 204,
aBTOMOOGIiNbHUM apocernbHMM KnanaHom 206, aBTomobinbHMM akymynsaTopom 211.

Moaynb npautoe B Takui cnocib. BoasHuii Hacoc 103 HanoBHe Bogok 3miwyBad 104, gatymk
piBHa Boaun 105 niaTpumye 3adaHU NOCTIMHWMK piBEHb BOAWM B HWXHbOMY Biaciky 104",
ynbTpa3sByKkoBuN nepetsoptoBay 106 BKMOYAETLCA | NOYMHAE PO3NUNATU BOAY OO0 BEPXHBLOrO BiACIKY
104" amiwyBaya 104. AHTupedntokcHuiA knanad 109 y amiwysadi 104 3anobirae nonagaHH0 pigkoi
BOAM Yy BEPXHI0O 4YacTuHy 3miwysBada 104. OTpumaBwm curHan Big Onoky nepani akcenepartopa
aBToMOGina 202, enekTpoHHMI 6ok kepyBaHHs 101 nogae curHan Ha rasosui Hacoc 102, akui no
AOTUYHI BBOAUTBL ras y BepxHin Bigcik 104" amiwysaya 104. 3miwaxun ras i posnuneHa sBoga (BoAsHa
napa) BMxogsaTb i3 3miwysada 104 yepes BunyckHui oteip 108 y BnyckHun konektop 205 ABuryHa,
yepe3 aBTOMODGINbLHWMI ApocenbHuin knanaH 206, kepoBaHy enekTpOHHUM 6GrokoM kepyBaHHs 101.
3BopoTHiIn knanaH 110, po3TalwoBaHun nepeq BoasiHuMm HacocoM 103, 3anobirae NOBEpPHEHHIO BOAM B
0ak gna Bogm 209 Ta 3abe3neyye BMXig rasy nig yac ekcnnyaTtadii razoBoro Hacoca 102.

BignoBigHo [0 iHWOro BapiaHTy peanisauii AuM3enbHUA OBUTYH 3 aKyMynAaTOPHOK MNanvBHOK
CUCTEMOID MOXe OyTV NepeTBOpPEHW TakMM YMHOM, LLO MpautoBaTtu Ha rasi (Hanpwvknag, CHIT, KT,
CIMr, 6io-CHI, 6io-KII, 6io-CIMIN). Y BignosigHoCTi 3 UMM BapiaHTOM peanisadii cuctema (®ir. 2)
[oOaTkoBO MIiCTUTb cBiYKY 3ananoBaHHA 301 i koTywky 3ananioBaHHA 302, WO 3aMiHOE CBiYKY
po3XaploBaHHs OBUryHa. EnekTpoHHui 6nok kepyBanHA 101 enekTpuyHO 3'€QHaHUM 3i CBIYKOI
3ananeHHst 301 Ta KoTywkot 3ananeHHsa 302, wob MaTn MOXMMBICTb MOCUMAATU BUXIOHUIA CUrHan Ha
cBiyky 3anamoBaHHsa 301 Ta koTywky 3anantoBaHHs 302. EnekTtpoHHun 6nok kepyBaHHsa 101
000aTKOBO eNneKkTpu4HO 3'egHaHui 3 posnoginsHum BanomMm 303 i koniH4acTum Banom 304 aBuryHa,
wob MaTy MOXIMBICTb NPUAMATK Ta 34NTYBATM CUrHAnN Big po3noginbHoro Bany 303 Ta KoniH4acToro
Bany 304. 3amiHa CBiY4KM pO3XapltoBaHHSA [ABWryHa Ha CBiYKy 3anamoBaHHa 301 Ta KOTyLIKy
3anantoBaHHa 302 nNepeTBOpOE kamepy 3ananBaHHA Ha ABWIYH, WO npautoe 3a uukriom OTTO, i
AEeTOHaUisl MOYMHAETLCA Bif ICKPM 3 BUKOPUCTAHHAM TiNbKW MOBITPS Ta CyMilli rasdy Ta BOgAHOI napu
3aMicTb AM3enbHOro nanuea. Y BigNoBIiAHOCTI 3 UMM BapiaHTOM peanisauii npaBUNbHUA MOMEHT Ansi
3anarntoBaHHS 3i cBiYKo 3anantoBaHHA 301 po3paxoBYeETbCS ENEKTPOHHUM GrokoM KepyBaHHsA 101 3
BUKOPUCTaAHHAM curHany Big posnoginbHoro Bany 303 i koniHvactoro Bany 304, ge npouec
3ananioBaHHs OopiBHIOE Lmkny OTTO.

Cnoci®6 ekcnnyaTauii Ou3enbHOro [ABWryHa 3 akyMynsTOPHOK ManuMBHOK CUCTEMOK 3
BUKOPUCTaAHHAM 3anpornoHOBaHOI CUCTEMW ra3oBOr0 YrbTPas3BYKOBOrO MepeTBoptoBaya BKMNOYaE
HaCTynHi eTanu:
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(i) 3a monomoro eneKkTpoHHoro 6noka kepyeaHHst 101 NnpuMatoTb curHan TUcky Big pamnu 201;

(i) 3a ponomoroto enekTpoHHoro 6noka kepysaHHs 101 npunUmaloTb cMrHan negani akcenepaTopy
3 6rnoky nepani akceneparopy 202;

(iii) 3a ponomorot enekTpoHHoro 6rnoka kepysaHHA 101 npuiMaloTb curHan NOTOKY NOBITPSA Big
Aatyuka BuTtpaty nosiTpsa 204 i npuimaloTb nambaa-curHan Big nambaa-gartyuka (214);

(iv) 3a ponomMorot enekTpoHHoro 6roka kepyBaHHA 101 Ha OCHOBI curHany TUCKY akyMynsTOPHOT
nanuBHOI CUCTeMU, CUrHany negani akceneparopy, CUrHany nosiTPAHOro NOTOKY Ta NaMmbaa-curHany,
NPUNHATUX Ha NONepeaHix eTanax, po3paxoBYETbCS CyMill BOAAHOT napw Ta raay;

(v) 3a gonomoroto eneKkTpoHHoro 6noky kepyeaHHst 101 nogatoTb curHan Ha rasoBui Hacoc 102 i
BoasiHMIM Hacoc 103 Ha BBeAeHHS B 3miwyBay 104 3asganerigb 3agaHol KinbKOCTi BOAM | po3paxoBaHy
KifbKiCTb rasy;

(vi) 3a ponomorow enekTpoHHoro 6noka kepyBaHHs 101 BMKOHYOTb Mepedady curHany Ha
ynbTpassykoBuin nepetsoptoBay 106 ans cTBoOpeHHS CyMmilli BOAAHOI napwu i rasy;

(vii) TpaHCcnopTyBaHHA YTBOPEHOIT BOASHOI nMapu i ra3oBoi CyMmili 4epe3 BunyckHun otsip 108
3miwyBaya 104 go BnyckHoro konekropa 205 gBuryHa.

3rigHo 3 ogHUM BapiaHTOM peanisaLii po3paxyHok cymiwi BogaHoi napu (WV) i rady (G) Ha eTani
(iv) moxxHa 3pobuTn 3a Takow dopmynot: WV+G, ge G = ((A+B)/2 - C )*D, ge A — curHan Tucky B
aKkymyrnaTopHin nanuBeHin cuctemi, B — curHan negani akceneparopa, C — curHan noToky nositps, D —
curHan nambaa-gatyuuky Ta G — edpektmBHUN 06’eM rasy (Hanpuknag, rasy ankady), ae o6’em BOAsHOI
napu OOpPIBHIOE MONEpeaHbO BCTAHOBMEHOMY MOCTIMHOMY 3HayeHH. CurHam TUCKY aKymyrnsaTOpHOl
nanvBHOI CUCTEMW, CUrHan nepani akcenepartopa Ta curHan nambpa-gartynka obymucnioTbes 3a
AOMOMOIOK 3HA4YeHHs curHany y BonbTax. Cnig 3a3HaunTy, Wo MOXIMBI 1 iHLWI cnocobu, hopmynu Ta
NPUHLMNN PO3paxyHKy NaporasoBoi CyMillli.

3rigHo 3 we oaHvMM BapiaHToM peanisauii (®ir. 5) cnoci6 goaaTKoBO BKMNOYAE HACTYMHI eTanu
nepeg etanom (i):

(a) 3a gonomoroto enekTpoHHOro 6roky kepyBaHHs 101 NnpuMaroTe curHan TemnepaTypu aBUryHa
Bif AaTymka Temnepatypu asuryHa 203, SKWO curHan Bignosifae 3agaHOMy 3HAYEHH0, NEPexoasiTh
o etany (b), AKWo Hi — noBepTaTbCa o eTany (a);

(b) 3a gponomorolo enekTpoHHOro 650Ky kepyBaHHsA 101 mpunmaroTb curHan pamnu 201, GKwo
curHan BianoBigae 3agaHoOMy 3HAYEHHI0, NepexoadaTb 4O eTany (C), SKLWO Hi - MOBEepTalThCs A0 eTany
(b);

(c) 3a gponomoroto eneKkTpoHHOro 6roky kepyBaHHA 101 npuiiMaloTe CUrHam eneKkTPOHHOro GroKy
KepyBaHHs asuryHom 210, akwo curHan Bignosigae 3agaHoOMy 3HayYeHH, nepexoasTb Ao eTtany (d),
AKLLO Hi noBepTarTbesa o eTtany (b);

(d) cuctema nepexoanTb B PEXMM OYiKyBaHHS; 3@ AOMOMOrOK €NeKTPOHHOro 6roka KepyBaHHS
101 npumatoTb curHan gatyvka BoasHoro Baxens 105, akwio curHan Bignosigae BCTaHOBNEHOMY
3HaYeHHIo, NepexoadTb A0 eTany (e), AKWO Hi NOBepHYyTUCS A0 KPoky (d);

(e) 3a ponomorol enekTpoHHoro 6noky kepyBaHHs 101 mpuimaroTb curHan pamnu 201, aKwo
curHan BignoBifae 3a4aHoOMy 3HaAYeHHK, nepexoadate oo etany (f), AKWoO Hi noBepTaloTbCs OO eTany

(d);

(f) cuctema nepexoanTb B pobo4MIn pexuMm; 3a JOMNOMOrOK eneKTPOHHOro 6roky kepyBaHHs 101
nofalTb CUrHan Ha rasoBuin 3anipHUK knanaH 213, WO BUKMMKAE BIOKPUTTA rasoBOro 3amnipHoro
KnanaHa 213; gani nepengite 0o etany (i), 9K onucaHo BuLLe.

3rigHo 3 TUM e BapiaHTOM pearnisauii cnocid, skuiA JoOO4AaTKOBO MICTUTbL HACTYNHWIA eTan nicns
eTany (vii) TpaHCNoOpTyBaHHA YTBOPEHOI BOAAHOI Napu Ta rasoBoi cymilli Yepes BunyckHuin oteip 108
amiwyBaya 104 go BnyckHoro konektopa 205 gBuryHa: (z) 3a AOMNOMOrOK EenekTpoHHoro 6roka
kepyBaHHsa 101 npunmatoTb curHan pamnu 201; AKWo curHan Bignosigae BCTAHOBNEHOMY 3HAUYEHHHO
OOWH, MOBEepHyTUCA A0 eTany (i) NpUMAHATTA curHany negani akcernepatopy 3 O6roky negani
akcenepaTopa 202; aKkwo curHan Bignosigae BCTAHOBNEHOMY 3HAYEHHIO [1Ba NMOBEPHYTUCH [0 eTany
(C) NPUAHATTA curHany enekTpoHHOro 6MoKy kepyBaHHS ABUryHOM 210; SIKLWO cuMrHan He Bignosigae
BCTAHOBMEHUM 3HA4YEHHAM OAVH i ABa 3aBEPLUMTU NpoLec.

3rigHo 3 Wwe opgHMM BapiaHToM peanisadii (Pir. 5) cnocié goaaTkoBO BKIKOYAE HACTYMHI eTanm
nepepg etanom (i):

(a) 3a gonomoroto enekTpoHHOro 610Ky kepyBaHHst 101 npuMaloTb curHan TemnepaTypu OBUryHa
Bif AaTymka Temnepatypu asuryHa 203, SKWLO curHan Bignosifae 3agaHoOMy 3HAYeHH0, NepexoasTb
o etany (b), AKLWLO Hi noBepTaTbCca Ao eTany (a);

(b) 3a gonomorolo enekTpoHHOro 6rnoky kepyBaHHs 101 nmpuimatoTe curHan pamnu 201, sKwo
curHan Bignosigae 3agaHoMy 3HaJYeHH0, nepexoaaTb A0 eTany (c), AKWO Hi MoBepTalTbCcA A0 eTany

(b);
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(c) 3a goNomoro enekTpoHHOro 651oky kepyBaHHA 101 NpuiMaloTb CUrHaM enekTPOHHOro BGroKy
KepyBaHHs AsuryHom 210, aKWwo curHan BignoBigae 3agaHOMy 3Ha4YeHHo, nepexoaaTb Ao eTtany (d),
AKLLO Hi noBepTaTbesa Ao eTtany (b);

(d) cuctema nepexoauTb B peXuM OYiKyBaHHS; 3a JOMOMOrO €MeKTPOHHOro 6roky KepyBaHHSA
(101) npummatoTb curHan patyuka BoasHoro Baxens 105, akwo curHan Bignosigae 3agaHoMy
3HAYEHHI0, NepexoadaTb 4O eTany (€), KO Hi noBepTalTbhes Ao etany (d);

(e) 3a ponomorot enekTpoHHoro 6noky kepyBaHHa 101 npunmatroTb curHan pamnu 201, akwio
curHan BignoBigae 3agaHoOMy 3Ha4veHHIo, nepexoadtb o etany (f), SKWo Hi noBepTalTbCs OO eTany

(d);

(f) cuctema nepexoanTb B pobOYMIN PEXMM; 3a JOMOMOIOK EeNeKTPOHHOro 6noky kepyBaHHs 101
nofalTb CUrHan Ha rasoBuin 3anipHUK knanaH 213, WO BUKMMKAE BIOKPUTTA rasoBOro 3anipHoro
knanaHy 213; gani nepenaite go etany (i), K ONMcaHo BULLE.

3rigHO 3 TUM >xe BapiaHTOM 3AiNCHEHHST CMOCib, AKMI JOOATKOBO BKIIKOYAE HACTYMHWUIA eTan mnicns
eTany (vii) TpaHCNOPTYBaHHS YTBOPEHOI BOAAHOI Napu Ta rasoBoi Cymili Yepes BuxigHun oTeip 108
3miwyBaya 104 po BnyckHoro komnektopa 205 gsuryHa: (z) 3a OONOMOrol enekTpoHHoro 6Groka
kepyBaHHsa 101 npunmatoTb curHan pamnu 201; 9KWo curHan BignoBigae BCTAHOBNEHOMY 3HAYEHHHO
OOVH, noBepTalTbCs A0 eTany (i) npuimaHHs curHany negani akcenepatopa 3 6roky negani
akcenepaTopa 202; 9KWO curHan BiAnoBidae BCTAHOBMEHOMY 3HAYEHHIO ABa — NOBEepTalTbCs A0
eTany (C) MPURHATTA CUrHany eneKkTPoHHOro 6noKy kepyBaHHSA ABUryHoMm 210; AKWO curHan He
Bi4MNOBIifa€e BCTAHOBMEHMM 3HAYEHHSIM OAMH i ABa 3aKiHYeHHs npouecy. Ons npaBurbHOrO MOMEHTY
3ananoBaHHs B Kamepi 3anasntoBaHHs ANs YTBOPEHO! BOASAHOI Mapw i ra3oBOi CyMilli eneKTpOoHHWI
onok kepyBaHHsi 101 npunmae curHan 3 poanoginbHoro Bany 303 i koniHyacToro Bany 304. Ha ocHoBi
3ibpaHnx curHaniB enekTpoHHUIA 6ok kepyBaHHA 101 nocunae curHan Ha cBidKy 3anantoBaHHs 301.
O6pobka curHanis Big po3noainbHoro Bany 303 i koniH4acToro Bany 304 npoBoAuTbCS 3a BigOMUM 3
piBHS TexHikn yuknom OTTO.

SOPMVYJIA BUHAXOLOY

1. Cuctema rasoBoro ynbTpa3ByKOBOro nepeTsoploBaya ANnA ekcnnyaTauil AM3enbHOro ABuryHa 3
aKyMyrnsiTOPHOK NanMBHOIO CUCTEMOIO, L0 MICTUTb: eneKTpoHHMN 6nok kepyBaHHsa (101); 6ak ans
Boau (209); rasronbaep (207) i3 razoBum 3anipHumM knanaHom (213); gatyumk piBHA rasdy (208); razosun
Hacoc (102), pyHKUioHanbHO 3'egHaHui 3 rasronbgepoM (207); BogaHun Hacoc (103), pyHKUioHansHO
s'egHaHni 3 Bakom ana Bogu (209); amiwysay (104), wo MicTuTb gaTumk piBHsA Bogu (105) i
ynbTpasBykoBun nepetsoptoBay (106), npuctocoBaHWin NS CTBOPEHHS CYMilli BOASHOI napwu i rasy;
npv uboMy 3miwysad (104) micTUTb ABa Biacikv: BepxHin Bigcik (104') i HWxHin Bigcik (104"), 3acobu
ana noginy sBepxHooro (104') i HwkHboro (104") BigcikiB MicTATb aHTUpednokcHUA knanaH (109),
npuCTOCOBaHMM Ans Toro, wWob BogsHa napa 3 HWkKHbOro BiAciky (104") npoxoamna uyepes
aHTupednokcHnn knanaH (109) y BepxHin Bigcik (104') i 3anobirana neperTikaHHO pigkoi Boau y
BepxHin Bigcik (104"); npn ubomy BepxHiv Biacik (104') 3amiwysada (104) MICTUTb BUMYCKHUA OTBIp
(108), dpyHKUiOHaNbHO 3'€gHaHWIA 3 BMNYCKHUM KornekTtopom (205) aBuryHa; npu LbOMY BMXig ra3oBoro
Hacoca (102) dpyHKkuioHanbHO 3'egHaHni 3 BepxHiM Bigcikom (104') amiwysayva (104), Buxig BogsHOro
Hacoca (103) dyHkuioHanbHO 3'eAHaHM 3 HWXKHIM Bigcikom (104") amiwysada (104), npn uboMy
ynbTpasBykoBun nepetsoptoBay (106) LOHaNMeEHLIe 4acTKOBO pO3TallOBaHUN Y HUXHbOMY BIiACIKY
(104") 3miwyBayva (104).

2. Cnctema 3a n. 1, sika BigPIi3HAETLCA TUM, LLO:

[0oOaTKoBO MICTUTb AaTtuuk BuTpaTtu nosiTpsa (204), dyHKUiOHaNbHO 3'€AHaHUN MK BUMYCKHUM
otBopoM (108) amiwysada (104) i BnyckHuM kornektopom (205) oBuryHa, npuyomy gaTyvk BUTpaTu
nositpa (204) p[oOaTKoOBO €NEKTPUYHO 3'€dHaHUn 3 eneKkTpoHHMM Onokom kepyBaHHsA (101) Ta
NPUCTOCOBAHUIN ANS BUMIPIOBaHHSA BWTpaTWM rasoBOi CymilWi Ta nogadi BignoBigHMX curHanis Ha
eneKkTpoHHMIN 6ok kepyBaHHs (101);

00OaTKOBO MICTUTb nsaMOaa-gatyunk (214), dyHKuioHanbHO 3'eégHAHUA 3 BUXIIOMHOK CUCTEMOK
ABUryHa, nambaa-gatyuk (214) noaaTkoBO eNEKTPUYHO 3'e€QHAHUA 3 €NEKTPOHHNM GITOKOM KepyBaHHS
(101) i npucTocoBaHWi AN BUMIPIOBaHHSA YacTKuM KUCHIO B ra3i abo piguHi, SkMn aHanisye i Hagcunae
BiAMNOBIAHI CMrHaNM Ha enekTPOHHWUIA 6ok kepyBaHHs (101).

3. Cuctema 3a Oyab-sKMM 3 MONEpedHixX MyHKTIB, 9ka BiAPI3HAETbLCA TUM, LIO €NEeKTPOHHMI 6ok
kepyBaHHa (101) enekTpuyHo 3'eaHaHun 3 pamnot (201) i npusHavyeHUn ANA NPUAMaHHA Ta
34MTyBaHHSA curHany Tucky pamnum (201); enekTpoHHUn 6ok kepyBaHHst (101) 4oAaTKOBO eNEKTPUYHO
3'egHaHui 3 6riokoM nepani akcenepartopa (202), 3 MOXIUBICTIO NPUAMaHHS Ta 34MTYBaHHA CUrHany
Bif 6noka negani akcenepatopa (202); enekTpoHHMI 6ok kepyBaHHs (101) gooaTkoBO eNeKTpUYHO
s'egHaHM 3 gaTymMkoMm Temnepatypu gsuryHa (203), 3 MOXNMBICTIO MPUAMaHHA Ta 34UTYBaHHS
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TEMMepaTypHOro CurHany Bif AaTynka TemnepaTypu gsuryHa (203); enekTpoHHUA GIOK KepyBaHHS
(101) popaTKOBO €neKkTpMYHO 3'eAHaHWMA 3 aBTOMOOGINbHUM ApocenbHuM  knanaHom (206), 3
MOXMUBICTIO KepPYBaHHS MNOr0 BIiAKPUTTAM i 3aKpUTTAM; €eNneKkTpoHHUM 6nok kepysaHHs (101)
0O0OAaTKOBO enekTpu4yHO 3'egHaHui 3 gatyukoMm piBHA Boau (105), 3 MOXMMBICTIO MpuAMaHHA Ta
34MTYBaHHA curHany Big gaTtymka piBHS Boawm (105); enekTpoHHUn Bnok kepyeaHHsA (101) gogatkosBo
enekTpu4HO 3'edHaHMi 3 ynbTpa3BykoBMM nepeTBoptoBadem (106), 3 MOXNMBICTIO BignpaBneHHs
BMXiOHOrO curHany Ha ynbTpasBykoBun nepetsoptoBad (106); enekTpoHHWI 6nok kepyBaHHsA (101)
00OAaTKOBO €eneKTPUYHO 3'edHaHuA 3 AaTynmkoM piBHSA rasy (208), 3 MOXNMBICTIO NMPUIAMaHHA Ta
34NTYBaHHA cuUrHany Big Aatymka piBHS rady (208); enekTpoHHUn 6nok kepyBaHHs (101) gogaTkoBo
€nNeKTPUYHO 3'eQHaHNU i3 ra3oBMM 3anipHUM KnanaHom (213), 3 MOXITMBICTIO KEPYBaHHS BiOKPUTTAM i
3aKpUTTAM ra3oBoOro 3anipHoro knanaHa (213); enekTpoHHun 6nok kepyBaHHs (101) mogaTkoBO
€eneKTpUYHO 3'egHaHu 3 Nambaa-gaTymkom (214), 3 MOXMIMBICTIO NMPUAMAHHS Ta 34NTYBAHHS CUTHany
3 nambga-gatumka (214), nNpyu UbOMY €neKTPOoHHUM Onok kepyBaHHs (101) npucTocoBaHWiA Onis
obuncneHHa raszy Ta cknagy cymiwi BoasHoi napu ana 3miwysada (104), BignosigHO OO 3agaHuMX
napameTpiB i BXiAHUX curHanis, WO HagxoaaTe Big 6noka nepani akceneparopa (202), pamnu (201),
aatyuka pisHa Boam (105), ynbTpasBykoBoro nepetBoptoBaya (106), patyuka piBHa rasy (208),
Aatdvka Butpatun nosiTps (204) i nambaa-gatyuka (214).

4. Cuctema 3a Oyab-sikuM 3 MonepefHix MyHKTIB, sika BiAPI3HAETbLCA TUM, WO ENEeKTPOHHUIA Bnok
kepyBaHHs (101) gogaTKkoBO enekTpuYHO 3'eéQHYETbCsl 3 BOYAOBaHMM LIEHTPANbHUM €NEKTPOHHUM
©rnokom kepyBaHHsi aBuryHom (210).

5. Cuctema 3a Oydb-gkum 3 nonepenHix NyHKTIB, ska BigpisHAeTbeA TuM, wWo 6ak ana sogm (209)
aBnsie coboto 6ak AN pignuHU, NPU3HAYeHOT AN OMMBAHHS BITPOBOMO CKIa, KWW BXEe BCTAHOBMEHUN
B aBTOMODini, a gatymk piBHa Boau (105) siBnse cobowo AaTyMK PIiBHSA PigWHW, NpU3HAYEeHoi Ond
OMMWBaHHS BIiTPOBOTO CKIla, SKUI BXXE BCTAHOBIEHWI B LIbOMY Haky.

6. Cuctema 3a Oyab-sikMM 3 nonepeHix NyHKTIB, sika BiAPI3HAETbCA TMM, LLO CUCTEMA NPUCTOCOBaHa
ANS XXKMBMNEHHS Bif aBTOMOGINbHOro akymynsatopa (211).

7. Cnctema 3a Oyab-siKMM 3 nonepeaHix NyHKTIB, sika BiAPIi3HAETbCA TUM, WO cUCTeMa [0OATKOBO
MiCTUTb CBiYKy 3anantoBaHHs (301) i koTywwKy 3anantoBaHHA (302), WO 3aMiHIOE CBiYKY pO3XaploBaHHSA
ABUryHa, NpW LbOMY enekTpOHHWWA 6nok kepyBaHHs (101) enekTpuyHO 3'egHaHMI 3i CBIYKOKO
3anantoBaHHA (301) Ta koTywkoto 3anantoBaHHsA (302), 3 MOXMMBICTIO NOCUNAHHSA BUXIQHOMO CUrHany
Ha cBiuky 3anantoBaHHA (301) Ta KoTywky 3anantoBaHHs (302); npu UbOMY E€NEKTPOHHWUIA BroK
kepyBaHHsA (101) goOaTKoOBO eneKkTpudHo 3'egHaHMi 3 pos3noginbHuM Banom (303) i koniH4YacTum
Banom (304) aBuryHa, 3 MOXNUBICTIO NMPUMAMAHHA Ta 34MTYBaHHSA CUrHany Bif po3noAdinbLHOro Bana
(303) Ta koniHyacToro Bana (304).

8. Komnnekt Ons ycTaHOBKM CUCTEMM Fa30BOro NepeTBOplOBaYa Ans ekcnnyaTauii An3ernbHOoro
OBUTYHa 3 aKyMynsTOPHOK ManuBHOK CUCTEMOK 32 Oyab-9KMM 3 nonepeHix MyHKTIB, SKUA
BiApPi3HAETLCA TUM, LLO KOMMMEKT MICTUTb: eNeKTPOHHY cuctemy kepyBaHHs (101); amiwysay (104),
WO MICTUTb AaTtyumk piBHs Bogu (105) Ta ynbTpassykosuin nepetsoptoBad (106); BoasHun Hacoc (103)
Ta rasoBu Hacoc (102); mpu ubomy ynbTpassykoBuin nepeTsoptoBad (106) npu3HayveHun Ans
YTBOPEHHS CymiWi BOAAHOI napw Ta rasonogibHoro ankaHy; 3miwysady (104) cknagaetbcs 3 OBOX
BiAcikiB: BepxHiv Bigcik (104") i HxHiN Bigcik (104"), 3acobu ans noainy BepxHboro (104") i HKHBOrO
(104") BigcikiB, WO MICTATb aHTUpedntiokcHU knanaH (109), npuaaTtHMiA 4Ns NPonycKy BOAAHOI napu 3
HWKHbOro BiAciky (104") ona nponyckaHHA yepes3 aHTupedniokcHUA knanaH (109) y BepxHin Biacik
(104") i 3anobiraHHs1 NpoTiKaHHIO pigKoi Boau y BepxHin Biacik (104') 3 BnyckHuM kornektopom (205)
ABUryHa, Mpy LbOMY BUMYCKHWIA OTBip rasoBoro Hacoca (102) gns nogadi rasonofibHoro ankaHy
NPUCTOCOBaHO ANS OYHKLUiOHanNbHOro 3'eqHaHHs 3 BepxHim Biacikom (104') amiwysaya (104 ), BuxigHuin
oTBip BoAsiHoro Hacoca (103) npucTtocoBaHUM Ans PYHKUIOHANbHOro 3'€4HaHHA 3 HWXHIM BiACiKOM
(104") 3miwyBaya (104), npyn uboMy ynbTpa3BykoBui nepetBoptoBay (106) LioHaVMeHLIe 4acTKOBO
pO3TalLOBaHUN y HWKHBOMY BiAcCiKy (104") amiwyBaya (104).

9. Komnnekt 3a n. 8, dkun BIiAPI3HAETbLCA TUM, LLO KOMMMEKT [0OaTKOBO MICTUTb CBIiUKY
3anantoBaHH4 (301) i koTywKy 3anantoBaHHs (302).

10. Cnoci6 ekcnnyaTauii AM3€NbHOTO [OBWUIYHa 3 aKyMYMsiTOPHOK ManMBHOK CUCTEMOK 3
BMKOPUCTaHHSM CUCTEMM ra3oBOro ynbTPa3BYKOBOrO MepeTBopioBaya 3a nn. 1-7, SKuiA BKMAKOYAE TaKki
eTanu: (i) 3a 4ONOMOrol enekTpoHHOro 6rnoka kepyeaHHs (101) npuiMaloTb curHan TUCKY Big pamnu
(201); (i) 3a ponomMorot enekTpoHHoro 6roka kepyBaHHs (101) npuiMalroTe curHan negani
akcenepaTopa Big 6noka nepani akcenepatopa (202); (iii) 3a gonomorow enekTpoHHoro 6rnoka
kepyBaHHs (101) npumaloTb curHan noToky MOBITPSA Big gatynka BuTpaty nosiTpst (204) i nambaa-
curHan Big nambpa-gatuvka (214); (iv) 3a JONOMOrot eneKkTpoHHoro Onoka kepyBaHHsi (101) Ha
OCHOBI cuUrHany TUCKy Bif, akyMynaTOPHOI NanuBHOI CUCTeMU, CUrHany nefani akceneparopa, curHany
NMOTOKY MOBITPSA Ta nambaa-curHany, ki 6ynym NpurRHATI HA nonepegHix eTanax, 004YUCHOTL CyMill
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BOASHOI Napwv Ta rasy; (v) 3a JONOMOrol efliekTpoHHOro 6roka kepyBaHHs (101) nogarwTb curHan go
rasoBoro Hacoca (102) i BogsHoro Hacoca (103) ons BnopckyBaHHS B 3miwyBad (104) nonepeaHbo
BCTAHOBMEHOI KiNbKOCTI BOAW | pO3paxoBaHOi KifbKOCTi ra3y; (vi) 3a 4ONOMOrol enekTpoHHOro 6noka
kepyBaHHs (101) Ansa BignpaBku curHany Ha ynbTpa3BykoBuin nepetsoptoBad (106) Ans CTBOPEHHSA
CyMmilli BoAasHOI mapwu Ta rasy; (vii) TpaHcnopTyBaHHS YTBOPEHOI BOASHOI Mapu Ta rasoBOi CyMiLli
yepes BuxigHum oTeip (108) amiwysaya (104) oo BnyckHoro konekropa (205) asuryHa.
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