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TOIUTHBHON CHCTEMBI, B OCOOEHHOCTH B IPHBEACHNH B JCHCTBHE NAHHBIX IBHUTaTeNeil JBOMHBIM ra30-IU3elbHbIM
TOIUTHBOM, JIHOO MCKITIOUUTENHHO Ta30M BMECTO JH3ENbHOrO0 TomnBa. CHucTeMa yapTpa3ByKOBOTO peoOpa3oBaTes
ras3a B JBHTaTENAX aKKyMYISITOPHON TOTIMBHOHN CHCTEMBI COCTOUT U3 IEKTPOHHOTO OJIOKA YMPABJIEHHMS; BOASHOTO
Oaka; ra3oBoro 0aka ¢ KJIaaHOM OTKIIIOYEHHs MOJA4M Ta3a; JaTdhKa YPOBHS Tra3a; ra30BOTO HAcoca, KOTOPBIH
HEMOCPE/ICTBEHHO COEIMHEH C Ta30BbIM 0akoM; BOASHOIO HAcoca, KOTOPBI HETOCPEACTBEHHO COEAWHEH C
BOZASHBIM 0aKOM; CMECHTeENsl, KOTOPbIi COCTOMT W3 JAaT4hKa YPOBHS BOJABI U YIBTPAa3BYKOBOTO MpeoOpa3oBaTels,
HPHUCTIOCOOIEHHOTO Ul 00pa30BaHUs CMECH U3 BOASHBIX UCIIAPEHHUIT U ras3a; B CBOIO 04epe/lb, CMECHTEIb 00pasyer
JIBa OTJENICHUs: BEpPXHEE OTAENEHHME M HWKHee OTJeJeHHe, pas3JeluTeNell BEpXHEr0 M HIDKHETO OTAENeHUH,
COCTOSIIIMX K3 TOIUIMBHOIO OOpPAaTHOro KiamaHa, KOTOPBIH NPUCIOCOOJTEH, MO3BOJSS HMCHApeHHUSAM BOABI M3
HIDKHETO OTACNEHMsI MPOWTH uepe3 OOpaTHbI KiallaH B BepXHEE OTACNICHHE U NPEJOTBPATHUTh JIIOOOH BIYCK
BOJIbI B JKHJKOM COCTOSIHUM B BEpXHee OTIEJICHHE; B CBOIO OYepelb, BEpXHEE OTIEJICHUE CMECUTENs COCTOUT
U3 OTBEPCTHS, KOTOPOE HEMOCPEJCTBEHHO COEIMHEHO C BITyCKHBIM KOJIJIEKTOPOM; B CBOIO OUYEpElb, OTBEPCTHE
Ta30BOT0 HACOCA HEMOCPEICTBEHHO COEAMHEHO C BEPXHMM OTIEJIEHHEM CMECHTENs, OTBEPCTHE BOASHOIO HAacoca
HEMOCPEICTBCHHO COCAMHEHO C HIDKHUM OTAENICHHEM CMECHUTENs, B KOTOPOM YJBTPa3ByKOBOIl IpeoOpa3oBaTelb
PAcCIONOKEH HEMOCPEICTBEHHO MO/ KJIanaHOM OTToKa. KoHTponmupyemoe B3aMMOIEHCTBHE CUCTEMBI M 3JIEMEHTOB
TPaHCIOPTHOTO CPEACTBA 00pa3yeT CMeCh ra3a-ucIapeHnii Boapl. I1py NCIIONB30BaHNH CHCTEMBI IBOMHOTO TOILUTUBA
CMeCh I'a3a-BOABI BEIUMCIIAETCS HA OCHOBAHMM MH(OPMAIMU NPEJOCTABICHHON JIEKTPOHHBIM OJIOKOM YIpaBIeHHS
AKKYMYJISTOPHOH TOIUIMBHON CHCTEMBI, JJaTYMKOM TEMIICpaTyphl ABUTaTelNsi, AaTYMKOM IOTOKa BO3IyXa, OJOKOM
nejlay rasa.
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CHUCTEMA YJIbTPA3BYKOBOI'O TIPEOBPA3ZOBATEJIS TA3A U METO/
JEEVCTBUA AU3EJLHOTO ABUTATEJLS

MIIK

F02M21/04

F02M21/02

F02M25/022

F02M25/025

OBJIACTb TEXHUKU

JlanHOe M300peTeHne CBSA3aHO C CUCTEMaMH, MO3BOJISIFOIIMME UCIOIb30BaTh a3, a HIMEHHO
aJIKaH WJIK CMECH, HaTlpuMep, CKIKeHHbIH HedTeol ra3 (LPG), npupoaHslii ras (k npumepy,
CNG u LNG), a Takxke COOTBETCTBYIOIIUE UX OHOJIOTHYECKHE YKBUBAJICHTHI — OMOJIOTUYECKUH
LPG, 6uonorudeckuit CNG u LNG — B AU3€JIbHBIX ABUTATENSIX, OCOOEHHO, I IPUBEIEHUS
B JEUCTBUE ABUraTEEH C JBOMHBIM ra30-AU3€IbHBIM TOIUIMBOM, JTHOO MUCKIOYUTEIBHO ra30M
(mampumep, LPG, CNG, LNG, 6uonorudeckuit LPG, ouonoruuecknii CNG, OHOJI0rH4ecKuii

LNG) BMecTO AU3€IBbHOIO TOILIUBA.

YPOBEHb TEXHUKHU

IIpn yBenwueHWHM BIUSHHUS CpeAbl HAa TPAHCIOPT, BCe OoJee BO3pacTaeT CIpoc Ha
JOJTOCPOYHBIE TOILTMBO U TOTUIMBHBIE CUCTEMBI. AJIKaHbI, @ IMEHHO CJKWKEHHBIH He()TEeBON
rasz (LPG) u npupoaHslii ra3, CYUTAIOTCS HANOOJI€e YHCThIM aJIbTEPHATUBHBIM TOILTHBOM IS
MIPOU3BOJCTBEHHBIX JIBUraTenei.

JlBurareneil, MCNIONB3YIOUINX Kak au3enbHOe TOnBo, Tak LPG, CNG unu LNG, Ha3biBaoT
JBUTATESIMU JIBOMHOTO ra30-U3eJbHOr0O TOIUIMBA. B Takux ABUraTensx razoBoe TOILIHBO
OOBIYHO MCTIONB3YIOT B KAYECTBE IPUMAPHOTO TOILUINBA, B CBOKO OYepellb, TU3EIBHOE TOIIIIMBO
— B Ka4eCTBE CEKYHAAPHOro. Y NBOWHBIX ra30-IU3EJbHBIX JBUraTeNIed XOPOLINNH TEIUIOBON
K03(ppHLIMEeHT MoNe3HOro AeHCTBUS IPU BBICOKOM BBIBOZIE, HO MeHbIIast 3((EeKTUBHOCTD NIPU
YCJIOBHSIX YaCTUYHOW HArpy3KH BBUAY IUIOXOH yTHIIM3aLMU BEIOPOCOB.

Hacrosimyro npoOneMy HbITAINCh YCTPAHUTh MHOTHE yueHble. HekoTopble HcciaenoBaTesu
npeasarajgl U3MEHHTb Takue (PaKTOpbl, KaK KOJNMYECTBO NMUJIOTHOTO TOIUIMBA, PETYJISALUSI
BIIPBICKA TOIUIMBA, COCTAB TOIUINBA, COJEPIKALIEro ras, U napaMeTphbl BIycKa AJs yJIy4dLIeHUs

s¢pexTuBHOCTH.



OnanM u3 HauboJjiee KpPEAaTUBHBIX NOAXONOB ObUIO A0OaBleHHE BOABI B ABHUraTelb
BHyTpeHHero cropanus Lestz SJ et.al. Feasibility of Cooling Diesel Engines by Introducing
Water into the Combustion Chamber. SAE Trans [1]. HacTosinee ucciemopaHue mokasalo,
YTO Ha OAWH (PYHT TOIUIMBAa HEOOXOAMMO 5,5 (YHTOB BOABI AJST BIPBICKUBAHHS, YTOOBI
o0ecrnieunTh JIMKBUAAUUIO HEI(PPEKTUBHOIO TeIula, KOTOpOoe OOBIMHO JIMKBUIUPYIOT TPU
OXJIAXKJIEHUH KaIoTa.

Uccnenosanue Jlanzadama Lanzafame R. Water Injection Effects in a Single-Cylinder CFR
Engine. SAE [2] mokasayio, 4TO BIPBICKMUBAHKME BOABI B TPYOy BXOMSINErO MOTOKA MOKET
NOMOYb M30€eXKaTh NETOHAIMU, YTOOBI YMEHBIINTh PaboTy KOMIPECCHH M KOHTPOJIMPOBATH
oOpaszoBanne NOX B JBUraTessix ¢ HICKPOBBIM 32KUTAHUEM.

H3BecTHO, YTO BNPBICKMBAHWE BOIbI B LIUIMHAP JABUTaTens [3] NPOUCXOOUT TMpU
UCTIOJIB30BAHUHU HEMOCPEICTBEHHOTO BIPBICKMBAHUS BOIbI B LIIMHAP U MOAAYH BO3IYXa,
o0orammeHHOro KUCJIopoAoM, rpu HeobxomumocTH. CoriacHO UCCIENOBAHUIO, POBEICHHOMY
u3zo0peraresneM, BIPBICKUBAHME BOIAbI HHU3KOM TEMIEpaTypbl B IIMJIMHIAP IOHHUXKAET
TeMIIepaTypy KOMIIPECCUH, JIOMyCKas yBEJIUYEHHBbIH YPOBEHb KOMIIPECCHH, OJHOBPEMEHHO
u3beras MpPeOBAPUTENILHOIO BO3ropaHMs. Takke BOAAa HHU3KOH TEMIIEPaTyphbl, KOTOPYIO
BIIPBICKMBAJIN B BO3JYX/TOIUIMBO, YBENINYHBAET 00myI0 3 dexkTuBHOCTD ABurareis. OOpdHO
IBUTATENb COCTOHUT U3: BHYTPEHHETO IBUTATEINS C XOTsI ObI OTHON KaMepOH CropaHusi, XOTs Obl
OJTHOM TOJIOBKM LIMJIMHAPA, TPUKPETUICHHON K KaMepe CrOpaHusi, ¥ XOTs Obl OHOTO MOPLITHS,
KOTOPBIM pAacHoJiO)keH B paHee YIOMSHYTYIO KaMepy CropaHus; KOJUIEKTOpa BIIyCKa
BO3[IyXa/TOIJINBA, KOTOPBIM COEOWHEH C KamMepol CropaHuss W TOJOBKOH LMJIUHAPA
TUAPABIMYECKUM CHOCOOOM; XOTsI Obl OHOTO BIPBICKHBATENS BOIBI, KOTOPBIH COEAMHEH C
KaMepoi CropaHusi THAPABINIECKIM CIIOCOOOM; HCTOUYHHKA BOJBI C TIOCTOSTHHBIM JTABJICHHUEM,
KOTOpPBI COEANHEH C BIPbICKUBATEIEM BOJbI U BOAOIPOBOAOM; BOJOINPOBOAHBIM KJIallaHOM,
pearnpyromuM Ha pabounii LUK KOMIPECCHH IBUTATENS, YTOOBI OTKPBITHCS M MO3BOJHUTH
BBITE€Yb BOJE BO BIPBICKHBATEIb BOIABI BO BPEMsl KaXXIOro pabovero LUKJIAa KOMIIPECCHH
ABUTATENS; MCTOYHHKA OOOTallleHHOro KHCJIOPOJA, KOTOPBI COEOMHEH C BO3OYXOM K
KOJUIEKTOPY  BIyCKa  BO3AYXa/TOIUIMBA IPOBOIOM  OOOTraIleHHOrO  KHUCJIOpOoAa; U
TypOOHAIyBHOTO KOMIpPECCOpa, KOTOPBIH (PyHKIMOHAIBHBIM 00pa30M COEIMHEH C MTPOBOIOM
BBIOPOCOB M HCTOYHHUKOM OOOTaIEHHOTO KHCIOpPOAa Ui CXKATHs IOTOKa BO3IyXa N0
UCTOYHHKA 00OTaIeHHOro KUCIOpOa.

Hmeercs nBUrareb BHYTPEHHETO CTOPaHUs ¢ paclIMPeHHEM napa B TypOuHe [4], nMeronmii
x0T Obl OWH IMJIMHID, MOPLIEHb BO3BPATHO-TIOCTYHATEIBHOrO XOJa, HAXOISIIUINCS B

LUJUHAPE, KaMmepy CropaHusi, KOTOPYI OrPaHUYMBAKOT LUJIWHADP WU NOPUIEHb, a TaKXe
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KJIalaHbl BIYCKa W BBIXOJA, KOTOpPblE KOHTPOJMPYET KOMIIBIOTEPU3OBaHHAsI CHUCTEMA
KOHTpoJisl. JlBurarenab BHYTPEHHEro CropaHUs UMEET BJEMEHTHI BOJbI MIIM BIPbICKUBAHUS
UCHapeHui BO/Ibl B KAMEpe CrOpaHUsi, U CUCTEMa KOHTPOJIS CO3AaHa il KOHTPOJISI BITyCKHBIX
U BBIBO/IHBIX KJIATIAHOB, M BOJBI WJIN BITPBICKUBAHMS HCTIAPEHUI BOABI, YTOOBI MOPLITHHA TAKTA
paloThI IBUTATEISI, KOTOPBIE IIABHBIM 00Pa30M OCHOBAHBI Ha PACIIUPEHHE BBIXJIOIHBIX Ia30B,
OBUIM 3aMEHEHBI MOPLIHAMHU TaKTa padOThI IBUTATENS, KOTOPBIE TJIaBHBIM 00Pa30M OCHOBAHbI
Ha paclIMpPEeHHe UCTIAaPEHUN BOBI.

H3BecTHO, 4TO CyIIECTBYET yCTPOMCTBO BIPBICKMBAHMsI BOABI B JABUraTellb BHYTPEHHErO
CropaHuss W MeTOA JAeWCTBUA YCTpPOWCTBAa BIOpbICKMBaHUA Boxabl [5]. VYcrpolicTBo
BIIPBICKUBAHHSI BOJIbI COCTOUT M3: BOISHOTO 0aKa, KOTOPBIN NMPeoOpakeH sl XpaHEHUST BOJBI;
NEPEHOCHOTO 3JIEMEHTa, KOTOPBIH MpeoOpakeH Ui MepeHoca BOIbI, MEPEHOCHOHW 3JIEMEHT
COEAMHEH C BOASHBIM 0aKoM; XOTsl ObI OHOTO BIPBICKUBATENSI BOJIbI, KOTOPBINA NpeodpakeH
IUTS1 BIPBICKMBAHUS BOABI, XOTs Obl OJJHOTO JAHHOTO BITPBICKUBATENS BOIBI, COEIMHEHHOTO C
MEPEHOCHBIM 3JIEMEHTOM; JaTuuKa [aBJIEHUs, PAaclOJIOKEHHOIO MEXAY MepPeHOCHBIM
3JIEMEHTOM M XOTSl Obl OJHHM JIaHHBIM BIIPBICKHBATEJIEM BOJIBI, & TAK)K€ KOHTPOJBHOTO
YCTPOHCTBA, KOTOPOe MpeoOpakeHO Ha OCHOBE WH(OPMALIUHU, MPENOCTABICHHON HaTYUKOM
JaBJIEHUs, 4TOOBI ONpeneiInTh 0Opa3oBaHHE TMapa B MeCTe, IZle MEePEKPBIT XOTS Obl OIHH

I[aHHbeI BIIPBICKHMBATECJIb BOAbI U OTKJIFOUECH HepeHOCHOfI JJIEMCHT.

CYIIHOCTD U30BPETEHUA

Hacrosimee wu300pereHne sBsieTCs  YAy4IICHHEM, TNPEAOCTABJICHHBIM JJIsl PEIIeHUs
CYLIECTBYIOIEH MpoOieMbl TpeoOpa3OBaHUsl IBUTATENS] JU3EIBHOrO TOIUTMBA B ra3o-
JU3EJbHBIN, HApUMeEp, ABOMHYIO CUCTEMY aJIKaHOBBIX Ia30B WM UX cMecH (Hanpumep, LPG,
CNG, LNG, ownomormueckuii LPG, Ouomormueckuii CNG, oOwmomormueckuii LNG), nubo
npobyieMy nBUTaTeNel NCKIFOYUTEEHO ra30BOTO TOTUIHBA.

Cucrema yibTpa3ByKOBOTO Mpeodpa3oBaTe)Isi ra3a B IBUrATENSAX aKKYMYJIITOPHOH TOTUTUBHOM
CHUCTEMbI COCTOUT W3 3JIEKTPUYECKOrO OJIOKa ympaBJieHUs; BOISHOTO 0aka; ra3oBOro Oaka ¢
KJIATIAHOM OTKJIFOYEHHMs TMOJAa4yd Tas3a; NaTyhKa YPOBHS rasa; ra3oBOr0 HAcOCa, KOTOPBIH
(YHKIIMOHAIbHBIM 00pa3oM COEMUHEH ¢ Ta30BbIM OaKOM; BOJISHBIM HACOCOM, KOTOPBIH
(YHKIIHOHAILHBIM 00pa30M COEIUHEH C BOASTHBIM 0aKOM; CMECUTENIEM, KOTOPBIF COCTOHT U3
JaT4YUKa YPOBHSI BOABI M YJIBTPA3BYKOBOT'O MPeoOpa3oBaTesisi, KOTOPBIH MPUCTIOCOOIeH st
oOpa3oBaHHUsl WCMAPEHUN BOIAbI U CMECH Ta30B; B KOTOPOM CMecHTeIb oOpa3yeT IBa

OTACJICHUA: BEPXHEC U HUKHEEC OTACIICHUS, pasnenHTeneI‘/'I BEPXHECTO U HUKHETO OTI[eJIeHPIfI,



00pa3yroILIMX KJIalaH OTTOKA TOIINBA, KOTOPBIH MPUCTIOCOOJIEH, TO3BOJISAS UCTIAPEHUSM BOZBI
U3 HIKHETO OTHAEJNEeHUs MpPOHTH duepe3 OOpaTHBI KjamaH B BEpXHEE OTHEJCHHE U
NPEAOTBPATUTE JIFOOOH BIYCK BOABI B JKUAKOM COCTOSIHUH B BEpXHEE OTAEJICHHE; B CBOIO
ouepenb, BEPXHEE OTIEICHHE CMECUTENSI COCTOUT M3 OTBEPCTHSA, KOTOPOe (PYHKIIMOHAIBHBIM
00pa30oM COEMHEHO C BIYCKHBIM KOJIJIEKTOPOM; B CBOKO OYE€pPEb, OTBEPCTHE ra30BOT0 HACOCA
(YHKIMOHATBHBIM O0pPa30M COEOUHEHO C BEPXHUM OTIEICHHEM CMECHTENs, OTBEPCTHE
BOJISTHOTO Hacoca (pyHKIIMOHAIBHBIM 00pa30M COEMHEHO C HIKHUM OTIENIEHHEM CMECHUTE,
e VIBTPa3BYKOBOH IpeoOpa3oBaTeb XOTs Obl HACTUYHO PACIIONIOKEH B HUKHEM OTACIICHUN
CMECHTeJIs, T.€. II0J] KJIallaHOM OTTOKaA.

KonTponupyemoe B3anMoeiicTBie CUCTEMBI 1 3JIEMEHTOB TPAHCIIOPTHOTO CPENCTBA 00pasyer
CMECh ra3a-uCrnapeHuil BOAbI.

Ilpyn wucronb30BaHMM CHCTEMbI ABOMHOIO TOIUIMBA, CMECh Ta3a-BOJbl BbIUMCISETCS Ha
OCHOBAaHUU WH(OPMALNH, TPENOCTABICHHON 3JEKTPOHHBIM OJIOKOM yTpaBJICHUs (aBleHUE
OT pene), JaTUMKAa TeMIepaTypbl ABUTraTeNs (TeMIepaTrypa), AaT4MKa IOTOKAa BO3JAyXa
(aHemMoMmeTpa) (IMOTOK BO3JAyXa — M’/c), Gioka memanu rasa (MO3MLUS MEAaiy), AATYHKA
kuciopona (ko3p(GULUMEHT SKBHBAJEHTEH BO3AYXY-TOILINBY). B ciydae mpeoOpasoBaHus
UCKJTIFOUMTENIbHO Ha Ta3, CMECh TIa3a-BOIbI BBIUUCISETCS HA OCHOBAHUU HH(OpPMALIHH,
NPEIOCTABIEHHON 3JIEKTPOHHBIM OJIOKOM YIIpaBiieHHs ([aBieHHE OT peie), OaTduka
TeMIIepaTypbl JBUraTeNs (Temieparypa), JaTuhKka MOTOKa BO3Ayxa (aHemMomeTrpa) (IOTOK
BO3yXa — M’/c), Gnoka memanu rasa (IO3MLMS MEAANH), KOJEHYATOro Baia (KOJNHYECTBO

00OpOTOB IBUTATENS B MUHYTY).

ITEPEYEHb ®UT'YP YEPTEXEM

Uzobpaxkenne 1 COOEPKHUT CXEMATUYECKOE OTOOpakeHHE NPEIJIOKEHHOH CHCTEMBI
yJIBTPa3BYKOBOTO MpeoOpa3oBaTelis raa;

HzoOpaskenue 2 conepkut OJIOK-CXeMy, OTOOPaKaroIIyIO 3JIEMEHTHI MPENJIOKEHHON CUCTEMBI
yJIBTPA3BYKOBOrO MMpeo0pa3oBaTesisi ras3a, BCTPOGHHbIE B TPAHCIOPTHOE CPENCTBO C
AU3CJIbHBIM ABUTATCIICM U pa60Ta$[ B Ka4UECTBE I[BOI\/'IHOFO ra30-Au3CJIbHOI'O ABUTATECIIA,
HzoOpaskeHne 3 COAEPIKUT €Ile ONHMH BapUAHT OJIOK-CXEMbI, OTOOpaKArOLIEH 3JIEMEHTHI
NpPEIIOKEHHONH CHCTeMbl  YJIBTPa3BYKOBOTO Mpeo0Opa3oBaTensi ras3a, BCTPOSHHbIE B
TPAHCTIOPTHOE CPEACTBO C IU3EJbHBIM JBHUTraTeieM U padoTasi B KauecTBE JBOHHOrO ras3o-

JAU3CJIbHOT'O ABUIaTCIIA,



Uzobpaxenue 4 comepkuT rpadpuk, oToOpakaroLIfi MpUMepbl ABUraTeNeH, BIHYKIAOLIINX
CHCTEMY BKIIFOYHTD PEKUM OXumaHus (A) u padounii pexxum (B);
UzobpaxkeHne 5 COOEP)KUT CXEeMy IOTOKa METOAA AEWCTBHUS AU3ENBbHOTO ABHIATeNsl MpU

HCTIONIB30BAHUH CHUCTEMBI YJIBTPA3BYKOBOTO IIpeoOpa3oBaTess rasa.

ITOJAPOBHOE OITMCAHUWE U30BPETEHMA

CornacHo eme OJHOMY  BapuaHTy  INpeJIOKeHHas  CHUCTeMa  yJIbTPa3BYKOBOIO
npeoOpa3oBatens rasa Ais AeWCTBUS ausenbHOro aswrarenst (M3obp. 1, 2) cocrouT wus:
3JeKTpoHHOTO OJyioka ympasneHuss 101; momcucTemMbl Ta30BOM momadd, oOOpasyromel
(YHKIMOHAIBHO COeNMHEHHbIE: ra3oBoro Oaka 207, kianaHa OTKIIOYEHHs Moaadu rasza 213,
perynaTopa rasoBoro jAasieHus 212, razosoro Hacoca 102, gatumka ypoBHs rasza 208;
MOJCUCTEMBI TIOJJAYX BOJBI, KOTOPYIO 00pa3yroT (PyHKIIMOHAIBHBIM 00pa3oM COCIMHEHHBIE:
BonstHOM ©Oak 209, BomsHo#t Hacoc 103, martumk ypoBHs Bombl 105. Jlanmee, cucrema
yJIBTPa3BYKOBOIO Mpeo0pa3oBaTesis ra3a AJisl JEHCTBUS TU3EIBHOTO TOIUMBA cocTouT 10) u3
cmecurens 104, KOTOpbIM COCTOMT M3 JaT4yuka ypoBHA Boabl 105 M yJapTpa3ByKOBOIO
npeoOpasoBaresst 106, koTopsiil mpucnocodieH it 0O0pa3oBaHUs CMECH UCTIAPEHUN BOJIBI U
raza. Beixom rasosoro Hacoca 102 (yHKIMOHANIBbHBIM O0pa3oM COENUHEH C BEPXHUM
ornenernem 104° cmecurens 104, Bpixon BoasiHOro Hacoca 103 GyHKIMOHABHBIM 00pa3oM
COEIIMHEH C HIKHUM oTaeneHueM 104°” cmecurens 104.

Takum obpaszom, cmecutens 104 (M300p. 1) oOpa3yer nBa OTAeNeHUs: BEpXHEE OTIEICHUS
104’ u mmwxHee otnenenne 104°°, cpencrTBa sl oTAeneHUs BepxHero orneneHus 104 u
HIKHEro otaeneHuss 10477, obpasyromue kjgamaH oOTToka TomiuBa 109, KOTOpBIH
npucnocoOJIeH, MO3BOJIS UCIIAPEHUSIM BOIbI M3 HIDKHEro otaenenus 104’ mpoiitm yepes
oOparHeiii knanan 109 B BepxHee ornenenue 104’ u mpenoTBpaTUTh JFOOOH BIYCK BOABI B
JKUAKOM COCTOSIHMHU B BepxHee otnenieHue 104’; B CBOIO odepenb, BepxHee orneneHue 104°
cmecurtens 104 cocrout u3 orBepetusi 108, koTopoe GyHKIMOHATBHBIM 00pa30M COETUHEHO C
BIIYCKHBIM KoJulekTopoM 205. YipTpa3BykKoOBO# mpeoOpaszoBarens 106 XoTst Obl 4aCTUYHO
pacnosioxeH B HkHeM otaeneHuu (104°") cmecurens (104). Bo BnyckHoMm komnsextope 205
cmech rasa (mampumep, LPG, CNG, LNG, Ouonornueckuii LPG, Ouonormdeckuit CNG,
Oononornyecknii LNG, u T.1.) 1 ucnapeHuil BOAbI TPAHCIIOPTUPYETCS BMECTE C BO3AYXOM B
KaMepy CropaHus JBUraTels, Iie CMeCh ra3a U UCHapeHuil BOAbl BO3TOPAETCs C BO3AYXOM U

A3PO30JIEM NU3CIIBbHOTO TOIJINBA.



Hanee, cucremMa COCTOMT U3 JaTynka aHemomerpa 204, KoTopbli (PyHKIIMOHAIBHBIM 00pa3oM
COENMHEH MEXAy BIYCKHBbIM KojuiekTopoMm 205 u Beixomom 108 cmecurens 104, matuumk
aHemomerpa 204 nanee 3JEKTPUYECKUM OOPa30M COENUHEH C YCTPOWCTBOM 3JIEKTPOHHOTO
ynpasienus: 101 u npucnocoOieH, 4ToObl ONpenenuTh 3aMepbl  Ta30BOH CMECH U IOCTaTh
COOTBETCTBYIOIIME CUTHAJBI 3JEKTPOHHOMY Onoky ympasinenust 101 (M300p. 2). Taxxke
cucteMmy odpasyer naT4mk Kucjaopoaa 214, kotopsiii GyHKIIMOHAIBHBIM 00pa30M COEIUHEH C
CUCTeMOW BBIXOJA JBWraTelisl, NaT4YMK Kucjopoma 214 nanee sjekTpudeckum oOpa3om
COEIMHEH C JJICKTPOHHBIM OyiokoM ympasieHus 101 u mpucnocoOnieH sl ompeneaeHHs
MPOTNOPLNH KHCIOPOAA B aHATU3UPYEMBIX Ta3€ HIIH JKUIKOCTU U MMOCIaHHUS COOTBETCTBYIOIIINX
CHUTHAJIOB 3JIEKTPOHHOMY OJioky yrnpasnerus 101 (300p. 2).

DnexkTpoHHbIN 010K yrpasienus 101 anekrpudeckum odpa3om coenubeH ¢ pese 201 u coznan
IUTS TIOJTyUeHHs] CUTHAJIOB JaBJIeHHs o01iero pene u cuutbiBaHus ¢ pene 201. Takke curxan
peJie MOKHO HCIOJIb30BATh IS YIIPABJICHUS NIPEJIOKEHHOH CHCTEMBI (TO €CTh, IIPH BXOAE B
pabouuii pekuM WM PEKUM OXHIAHWS). DJNEeKTpOHHBIA Onok ympasnenust 101 nanee
3NEKTPUUECKUM 00pa3oM coenuHeH ¢ HacocoM LPG 102 ans ympasneHust ero paOoThl.
OnexkTpoHHbIN 0j10k yrpaBnenus 101 nmanee snexkTpudeckuM 0Opa3oM COENMHEH C OJIOKOM
nempany raza 202 sl TMONy4YeHUsT W CUMTBHIBAHMS CUTHaja w3 Ojoka memamu rasa 202.
DnekTpoHHBIN 0ok yrpasneHus: 101 nanee anekTpudeckuM 0O0pa3oM COSTMHEH ¢ TaTYUKOM
TemnepaTypsl Asuratens 203 11 moNydeHHs ¥ CYUTHIBAHUS CUTHAJIA TEMITEPATYPBI C 1aTYUKA
temrieparypsl neurarens 203. DnekTpoHHbIN 0ok ympasneHus 101 manee 3JeKTPUYECKUM
00pa3oM COEMHEH C IPOCCENbHBIM KianaHoM 206 11 yIpaBiIeHUs! OTKPBITHEM H 3aKPBITHEM.
Cwmecs raza (HampuMep, CMeCh aJIKaHOBOTO Ta3a WJIHM AJKAHOBBIX Ta30B) U MCIAPEHUH BOZBI
pacrpocTpaHsieTcsi BO BIIYCKHOM Kosiektope 205, rae NOTOK BO3[AyXa peryJupyercs
IPOCCENbHBIM KJlarnaHom 206.

DnekTpoHHBIN 0ok yrpasneHus: 101 nanee anekTpudeckuM 0O0pa3oM COSTMHEH ¢ TaTYUKOM
ypoBHs1 BoAbl 105 nmns mojyueHuss W CUUTBIBAHMSI CHUTHANAa C JaTdyudka ypoBHs Bombl 105.
IToncucrema nogaun BoABI pa3paboTana Al MOAAEP KaHUS HEOOXOIUMOTO YPOBHS BOIBI IS
pabotel mpeoOpaszoBarenss 106 mpu JMOOBIX OOCTOSTENBCTBAX. OJIEKTPOHHBIA  OJIOK
ynpasienuss 101 nanmee siekTpudeckuM oOpa3oM coeaMHEH ¢ mpeobOpasosarenem 106 u
pa3paboTtas, 4ToOBI IOCTATh UCXOASIINN CUTHAN npeoOpa3oBareito 106; 3MeKTpOHHBINH OJIOK
ynpasienus 101 ganee snexTpudaeckuM 0Opa3oM COEAMHEH C JaTYUKOM YpOBHs rasza 208 ms
MOJIyYeHUSI W CUWTHIBAHMS CUTHANIAa C Jardhka ypoBHs ra3a 208; 3JeKTPOHHBIA OJIOK

ynpasienus 101 ganee 3J1eKTpudecKUM 00pa3oM COEMHEH C KJIANTAHOM OTKJIFOUYEHHS TOIaYH



rasa 213, 4ToObl MOCIAaTh CUTHAIIBI BBIXO/IA IJIS YIIPABJIEHUS] OTKPBITHEM H 3aKPBITHEM KJIallaHa
OTKJIIOueHus 213.

OnexkTpoHHbIH 050k yrpasneHuss 101 nmpucnocobyieH aJisi BBIMKCICHHs] COCTaBa CMECU rasa-
ucnapeHuil BoAbl Ay cmecutens 104 cornacHO paHee YCTaHOBJIGHHBIM MapamerpaMm U
uH(pOpMaLnH (BXOASIIUM CUTHAJIAM), KOTOpbIE MPUHATHI OT OJ10Ka rexanu raza 202, pene 201,
natyuka ypoBHs Boabl 105, mpeoOpasosatenss 106, natumka ypoBHs rasa 208 u jmaTuuka
aHemomertpa 204.

CornacHo erie OTHOMY BapHaHTY 3JIEKTPOHHBIN 010k yrpasieHus: 101 ganee sneKTpudecKuM
00pa3oM COEOUHEH C BCTPOCHHBIM B MAalIMHY LEHTPAJIbHBIM 3JEKTPOHHBIM OJIOKOM
ynpasnenus 210. Korna pene 201 noceutaet curnan (Hanpumep, 0,55 V) 3J1eKTpOHHOMY OJIOKY
ynpasieHus: 101 (KOTOpeIii NCTIONB3YyEeTCsl COBMECTHO C, HarpuMep, oOpasLoM curaajom 5 V
OT BCTPOEHHOT'O B MAIIMHY LEHTPAJIBHOTO 3JIEKTPOHHOTO OsioKa ynpasnerus 210) — cucrema
BKJIFOYAET PEKUM OXKUIAHMSA, B CBOKO Ouepenb, moiydas, Hanpumep, obpaser curnana 0,9 V
ot pene 201 (maBnenue B pene 201 mpumepno 230 6ap +/- 10%), neurartens pabortaer, u
MpeIJIoKeHHAsl CUCTeMa HaunHaeT padboTy yepes nee cekyHasl (M300p. 4). Ecnu curnan pene
201 menbiue, Hampumep, 0.9 V, snekrponHblii 6ok ynpasierus 101 HaumHaer paboty B
pexxuMe oxkuaanusi. CornacHo BapuaHTy cursai pene 201 (nanpumep, 0,55 V) u BCTpoeHHbIH
B MAaIIMHy LEHTPAJIbHBIA 3JEKTPOHHbIH Onok ympasneHus 210 (wanpumep, 5 V)
UCTIONB3YIOTCSI COBMECTHO, 4YTOOBI HawaTh padoOTy B pekuMe OXUIAHHUS BO H30€KaHNE
nepeboeB cucrembl. Ecnm He XBaTaeT Kakoro-mubo CUTHama, MPEjIoKEeHHAas CUCTeMa He
HauHeT paboTaTh B pexxuMe oxkuaanust. OMbITHOMY YeJIOBEKY OUEBHIHO, UTO BBILICYKA3aHHBIN
YPOBEHb HANPSIKEHUSI UHPOPMATUBEH M MOJKET HMETh PA3JIMYHbIC BEJINYHHBI.

CornacHo Hambonee MOYNUTAEMOMY BapHaHTy H300pETEHHUs] cUcTeMa OOpa3yeT KOMILIEKT,
COCTOSAIIMN H3:

3neKkTpoHHOro Onoka ympasneHust 101; cmecurenst 104, kotopblii oOpa3yeT AaTYNK YpPOBHS
Boabl 105 yapTpa3BykoBoi npeodpasosarens 106; BogsHoro Hacoca 103 u ra3oBoro Hacoca
102, mpucrnocoONeHHBIX K YCTAHOBJIEHHIO HA AaBTOMAINMHE C JIU3EJbHBIM JIBHT'ATEJIEM.
YnsrpasBykoBoii npeodpasosatens 106 mpucnocobsieH misi 0Opa3oBaHUsS CMeCH UCTapeHUH
BOJIBI U Ta3a (HampuMep, aIKaHOBOTO ra3a); cMecutenb 104 oOpasyeT qBa OTAeNeHus: BepXHee
otaenenue 104’ u HikHee otaenenue 104°°, cpencrsa pasaeneHus BepxHero otaenenus 1047
U HWKHero otaeneHust 104°°, KoTopbie COCTOAT M3 KjamaHa OTToka ToruiuBa 109, KoTopbIi
npucnocoOJIeH, MO3BOJIS UCIIAPEHUSIM BOIbI M3 HIDKHEro otaenenus 104’ mpoiitm yepes
oOparHeiii knanan 109 B BepxHee ornenenue 104’ u mpenoTBpaTUTh JFOOOH BIYCK BOABI B

JKUAKOM COCTOSIHMHU B BepxHee otnenieHue 104’; B CBOIO odepenb, BepxHee orneneHue 104°



cmecutenst 104 cocrout u3 orsepcrust 108, koTopoe PyHKIMOHAIBHBIM 00Pa30M COCAMHEH C
BITYCKHBIM KOJUIEKTOpOM 205; B CBOIO OdYepelb, BBIXOA HAacoca alkaHoOBOro raza 102
npucnocodieH K (yHKIHOHAIBHOMY COEIMHEHHIO C BEPXHUM oTaeieHueM 104’ cmecurens
104, Beixonm BomsiHOrO Hacoca 103 mpucmocoOneH K (PyHKIMOHAIBHOMY COSOUHEHHIO C
HIKHUM oTaenieHueM 104’ cmecurens 104, roe ynbTpa3ByKoBoO# npeodpazosatenb 106 x0T
OBl HaCTHYHO PACIIOJIOKEH B HIDKHEM otaeneHun 104" cmecurens 104.

CornacHO JaHHOMY BapuUaHTy BOAsiHOW Oak 209 sBiseTcss OaKOM JUTsl CTEKJIOOMBIBAIOIIEH
JKUIKOCTH, YK€ BCTPOCHHOT'O B aBTOMAILINHY, U TATUYUK YPOBHS BOABI 105 sABIsSETCA JATIYNKOM
YPOBHSI CTEKJIOOMBIBAOIIEH KMIAKOCTH, YK€ HaxXOnsLIeics B Oake sl CTEKJIIOOMBIBAIOLIECH
xunkoctd. Cucrema Moxker ObITh mpucHocoOsneHa Uit paboThl OT  aKKyMyJIsTOpa
aBTomMamuHbel. Takum oOpa3om, razoBbiii Hacoc 102 mpucnocoOneH K (QPyHKIHOHATBHOMY
COEAMHEHUIO € ra30BbIM Oakom 207, yKe HaxOnALIeMyCsl B TPAHCTIOPTHOM cpenctee. BomsiHol
Hacoc 103 mpucnocoOneH K QYHKIIMOHAJIBPHOMY COENUHEHUIO C BOASHBIM Oakom 209, yxe
HAXOMASIIEMYCsl B TPAHCIOPTHOM CPENCTBE. ONEKTPOHHBIA Onok ympasnenuss 101
npucrnocoOJIeH K SJEKTPUYECKOMY  COEAMHEHHIO CO  CICAYIOLUIUMH  3JIEMEHTaMHU
TPaHCIOPTHOIO CPENCTRA!

pene 201, natumka TemnepaTtypsl neurarens 206, 6moka nenaiau raza 202, naTyuka ypoBHs
raza 208, kjamnaHa OTKJIHOYeHHs oja4u raza 213 u perymistopa AaBieHus rasza 212, natuuka
aHemomertpa 204, npoccenpHoro kianaHa 206, akkyMyJisTopa TpaHCIIOPTHOro cpeacTsa 211.

Monynb neiicTByeT No CcleAyrolleMy NpUHLUIY: BoAsHON Hacoc 103 HamonHseT cMecuTenb
104, natuuk ypoBHs Boabl 105 coxpaHsieT paHee yCTaHOBJIEHHbBIH, TOCTOSTHHBINA YPOBEHb BOJIbI
B HIDKHEM oTaeseHnu 104, BKiIrouaeTcs yIbTpa3sByKOBOH mpeodpasosarenb 106 1 HaunHaeT
BIIPBICKMBATh BOAY B HampasieHuu cmecutens 104 Bepxuero otaenenus 104°. Knanan ortoka
109 B cmecutene 104 yctpansier mr000H BIyCK BOABI B JKUAKOM COCTOSSHUM B BEpXHEE
ornenerne 104° cmecurenss 104. Tlonydas curHanm ot Ojioka Memanyd akceieparopa
aBTOMaIIuHbI 202, 31eKTPOHHBIN ONoK yrpasierns 101 moceiiaeT CUrHajd ra30BOMY HacoCy
102, KOTOpBIH TaHr€HIMAIBHBIM 00pa30M BBOJIUT ra3 B BepxHee oraeneHne 104’ cmecurens
104. Cmech rasa u BIpbICKMBAeMON BOJbI (MCHIapeHUI BOJbI) BBIBOAUTCS U3 cMmecuTens 104
yepe3 Bbixo 108 1o BIyCKHOTO KoyiekTopa asuratesst 205 yepes apoccenbhbii kinanan 206,
KOHTPOJIMPYEMBI 3JIEKTPOHHBIM OniokoMm  ympasieHus: 101. OOparnbiéi  knaman 110,
pAacIIoNOKEHHBIN nepen BOAsIHbIM HacocoM 103, obecneunBaer, uToOBI BOAA HE BEPHYJIACh B
BonstHOM Oak 209 Beimenuiics ra3 mpu padore razoBoro Hacoca 102.

CornacHo npyromMy BapHaHTy ABHraTelb AU3EIbHOrO TOIUIMBA MOXHO MpeoOpa3oBaTh B

OBUTATENh, paboTaromMi UCKIIOYHMTEIbHO TazoM (Hampumep, LPG, CNG, LNG,
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ouosnorndecknii LPG, Ouonormyeckuii CNG, Ouonorudeckuit LNG). CornmacHo AaHHOMY
Bapuanty (M300p. 2) cucremy obpa3yroT cBeua sakuranus 301 u karymka 3axuranus 302,
3aMEHSIOLINE CBEUYy HaKaja ABUraTessl. DIEeKTPOHHBIN 0ok ynpasiernus 101 anexTpuueckum
o0pas3oM coenuHeH co cBeuor 3axwuranus 301 u karymwkoi 3axkuranust 302, 9ToObl OCHATh
WCXOJIHBIA CUTHAJ [ cBeun 3akuranus 301 u xarymku 3axuranus 302. DiekTpoHHbIH 010K
ynpasnenusi 101 nanee 31eKTpOHHBIM 00OpPa3OM COEIUHEH C KYJIa4yKOBBIM BaJiOM JBUTATENIsS
303 1 xoneH4aTeM BajioM aBuratess 304, 4roObl MOTyYaTh U CYUTHIBATH CUTHAJ KYJIaYKOBOTO
Basa 303 u xonenuyaroro Bana 304. ITpu 3amene cBeun 3axuranus 301 1 KaTyIIKKU 3aKUTaHUs
302, xamepa 3aXXHraHHs TPEBPAINAETCS B YETBHIPEXTAKTHBIM JBUTATENb C OBICTPBIM
C)KMTaHHWEM, W JeTOHAIMI0 HAYMHAET MCKPAa TOJBKO IPH HMCIOIb30BAHWU BO3YXa U Trasa, u
CMeCH WCIapeHHi BOABI, a HE AU3ENBbHOro TorumBa. COrlacHO CYLIECTBYIOIIEMY BapHaHTY
NPAaBUJIBHBIA MOMEHT 3aKUTaHUsi CBeuor 3akuranuss 301 BBUHCIAIOT € TMOMOIIBIO
3JIeKTPOHHOTO Oj10Ka yrmpaieHus: 101 mpu HCMONb30BaHUU CUTHAJIA KYJIa4KOoBOro Bajia 303 u
KoJieHdaToro Basia 304, rae npouecc 3aXKuranusi uaeHTH4YeH ¢ asurarenem OTro.

Meton neiicTBUsS AM3ENBHOTO TOIUIMBA IPU HCIONB30BAHUHM MPEIJIOKEHHOW CHCTEMBI
YJIBTPa3BYKOBOTr'O IpeoOpa3oBaTels ra3a, BKIOYAET CICAYIOLIHE [Iari:

(i) cobpare curnan nasienus peae 201 snekTpoHHbIM O10koM yripaBierus 101;

(i) cobparb curHanm Oyoka mefanu ra3a dJIeKTPOHHBIM OjiokoM ympasjienus 101 ¢ Ojoka
negaiu rasa 202;

(iii) coOpaThb CHUTHaJ MOTOKA BO3AyXa C JaTdyhka aHemomerpa 204 31eKTpOHHBIM OJIOKOM
ynpasnenusi 101 u cobpaTh curHan ¢ gatuuka kuciopona 214;

(iv) Ha OCHOBE CHUT'HAJIa JABJICHUS JIBUTATENs, CUTHAJA MEajI ra3a, CUrHajla MOTOKa BO3IyXa
U CHTHAJla KUCJIOPOna, COOPAHHBIX NMPH BBIIOJIHEHUH NPENBITYIIUX LIaros, 3JEKTPOHHBIM
OJIOKOM YITpaBIJI€HHs, BBICUUTATh CMECh UCITAPEHNUN BOJbI U Ta3a;

(v) mocnate curHai raz3oBomy Hacocy 120 u BomsiHOMy Hacocy 103 371eKTpOHHBIM OJIOKOM
yIpaBJieHusl, 4TOObI BIPBICKUBATH B cMecHuTeNb 104 3apaHee yCTAHOBIEHHOE KOJIHUYECTBO
BOJIbI U BBIYHCIIUTH KOJMYECTBO rasa;

(vi) mocnath CHWTHaN VJbTPa3BYKOBOMY mpeoOpasoBatento 106 3eKTPOHHBIM OJIOKOM
ynpasienus 101 anst oOpazoBaHHus CMeCH UCTIAPEHUH BOJBI U Ta3a;

(vii) mepeHecTn 0Opa30BaBIIYIOCS CMECh HCTIAPEHUIT BOMIBI M Ta3a uepes Beixoa 108 cmecuTens
104 no BnyckHoro kojekropa 205.

CornacHo OJHOMY BapHMaHTy ISl BBIYUCIEHHUS cMecu ucnapenuit Boasl (WV) u rasa (G) B
mrare (iv) MOXKHO IPUMEHUTD ciieayroimyo popmyny: WV+G, roe G = (A+B)/2-C)*D, roe A

ABJIIETCA CUTHAJIOM HAaBJICHUA PEIIC, B - cursamom nepanm rasa, C — cursajoM IOTOKa



BO3AyXa, D — curHajom cencopa kuciopona u G — odbveM 3¢pdekTuBHOrO rasa (Hampumep,
AJIKAaHOBOTO Ta3a), B CBOIO OUepeb, 00BEM BOISHOTO Tapa sIBJISIETCS 3apaHee YCTAaHOBJICHHOM,
HEU3MEHHON BennuuHoN. CUrHaj NaBjieHUs pejie, CUTHAJl Melajy rasa U CUrHaji JaTdyuka
KHCJIOPOJa BBIUUCIISIIOT, IPUMEHSS BEJIMUNHY CUTHANA B BOJIbTAX.

Crnenyer 3aMeTUTh, YTO BO3MOXKHBI 1 APYTHE CIIOCOOBI BBIUUCIIECHUS, (POPMYJIBI U TPHHLIUIIBI
CMECH UCMIAPEHUN BOABI U rasa.

CornacHo erme onHomy Bapuanty (M300p. 5) Meton oOpasyroT clenyromue qeicTBUs mepen
NEePBbIM 11arom (i):

(a) cobpaTp cUTHaN TeMIepaTrypbl IOBUTATENS C JaT4MKa Temreparypel asurarens 203
3NEKTPOHHBIM OylokOM ympaBieHuss 101, ecnu CHrHaJ COOTBETCTBYET YCTaHOBJIEHHOU
BEJIMUMHE, NiepeiTH K mary (b), eciiu He COOTBETCTBYET — BEPHYTHCS K LIary (a);

(b) cobpatp curHan pene 201 snexkTpoHHBIM OnokoM ympasneHust 101, ecam curHan
COOTBETCTBYET YCTAHOBJICHHOW BEJIMYMHE, NEPEUTH K wary (C), €Ciu He COOTBETCTBYET —
BEpHYThbCs K miary (b);

(c) coOpaTb cUrHAJ 3JIEKTPOHHOTO OJIoKa yrpasieHus: Auratens 210 3neKTpOHHBIM OJIOKOM
ynpasneHus 101, ecau cursan cooTBeTCTBYET YCTAHOBJIEHHOH BeIMUKHE, TepeiTu K mary (d),
€CJIM He COOTBETCTBYET — BepHYThcs K mary (b); (d) cucrema padoTaer B pexxume OKUTAHHS,
coOpaTh CHUTHAJ AaT4yuKa YpoBHs BoAbl 105 snexTpoHHbIM Onokom ymnpasienus 101, ecnu
CUTHAJI COOTBETCTBYET YCTAHOBJIEHHOH BeIWYMHE, NEepedTH K wmary (e), eciau He
COOTBETCTBYET — BEpHYThCs K 1ary (d);

(e) cobpatb curHan pene nurarens 201 snekTpoHHBIM OJ10KOM yipasierus 101, eciu curaan
COOTBETCTBYET yCTaHOBJIEHHOW BeJMuuHe, nepedTu k mary (f), eciu He COOTBETCTBYET —
BEpHYThbCs K miary (d);

(f) cucrema pabotaer B pabodeM peknMe; TOCIATh TMOCPENCTBOM 3JIEKTPOHHOrO OJjioka
ynpasineHus 101 curHan kianaHy OTKJIOYEHMs] Mojayd rasa 213, BbIHYyKAas KianaH
PaCKpPBITHCS; MIPOJOJIKATH AroM (i), KaK paHee OMUCAHO.

CornacHo 3TOMy XK€ BapMaHTy METOJ fayiee oOpa3yeTrcst CIEAYIOLUIMMH IEeHCTBHIMH TOCIHE
mara (vii), mpu nepeHoce oOpa30BaHHONW CMECH HCMApEeHUH BOXbI M ra3a depe3 Bbixon 108
cmecutens 104 no BnyckHoro kosuiektopa 205: (z) codparb curran pene 201 31€KTpOHHBIM
omokom ympasnenust 101; ecnu CUrHam COOTBETCTBYET YCTAHOBJIEHHOH BENUYMHE OIJUH —
BEPHYTHCSA K mary (ii), cobupasi curnan Oyoka nexanu rasa ot Oioka nenaiu rasa 202; ecnu
CUTHAJl COOTBETCTBYET YCTAHOBJICHHON BEJIMYMHE JBAa — BEPHYTHCS K mary (c), cobupas
CHUTHAJI 3JIEKTPOHHOro OJjioka yrpaeneHust asuratens 210; ecnu cUrHajg He COOTBETCTBYET

YCTAHOBJICHHBIM BEJIMYHMHAM OJWH U NBa — IPEKPATUTDH I[eflCTBPIe.
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CornacHo erme onHomy Bapuanty (M300p. 5) Meton oOpasyroT clenyromue qeicTBUs mepen
marom (i):

(a) cobpaTp cUTHaN TeMIepaTrypbl IOBUTATENS C JaT4MKa Temreparypel asurarens 203
3NEKTPOHHBIM OylokOM ympaBieHuss 101, ecnu CHrHaJ COOTBETCTBYET YCTaHOBJIEHHOU
BEJIMUMHE, NiepeiTH K mary (b), eciiu He COOTBETCTBYET — BEPHYTHCS K LIary (a);

(b) cobpatp curHan pene 201 snexkTpoHHBIM OnokoM ympasneHust 101, ecam curHan
COOTBETCTBYET YCTAHOBJICHHOW BEJIMYMHE, NEPEUTH K wary (C), €Ciu He COOTBETCTBYET —
BEpHYThbCs K miary (b);

(c) coOpaTb cUrHAJ 3JIEKTPOHHOTO OJIoKa yrpasieHus: Auratens 210 3neKTpOHHBIM OJIOKOM
ynpasneHus 101, ecau cursan cooTBeTCTBYET YCTAHOBJIEHHOH BeIMUKHE, TepeiTu K mary (d),
€CJIU He COOTBETCTBYET — BepHYThcs K wary (b);

(d) cucrema paboTaer B pexxuMe OXKHIAHH; cCOOpPaTh AaTYHK YPOBHS BOABI 105 3J1€KTPOHHBIM
OnokoMm ympasneHusi 101, eciiu CUTHAJI COOTBETCTBYET YCTAHOBJIEHHON BEJIMUUHE, MEPEUTH K
mary (e), ecinu

HE COOTBETCTBYET — BepHYThCs K wary (d);

(e) cobpatb curHan pene nurarens 201 snexTpoHHBIM OJ10KOM yripasierns 101, eciu curaan
COOTBETCTBYET  YCTaHOBJIEHHONW BenuuuHe, nepeitn k wmary (f), eciu He
COOTBETCTBYET — BEpHYThCs K 1ary (d);

(f) cucrema padoraet B pabouem peKuMe; IOCIaTh CUTHAJ 3JIEKTPOHHBIM OJIOKOM yTIPaBJICHUS
101 xnamaHy OTKJIIOUEHHUS MOojayu rasza 213, npuHyskaas KjamnaH pacKpbIThbCs; MPOJOJIKATh
marom (i), Kak paHee OMHCAHO BbILIE.

CornacHo 3TOMy XK€ BapMaHTy METOJ fayiee oOpa3yeTrcst CIEAYIOLUIMMH IEeHCTBHIMH TOCIHE
mara (vii), mpu nepeHoce oOpa30BaHHONW CMECH HCMApEeHUH BOXbI M ra3a depe3 Bbixon 108
cmecutens 104 no BnyckHoro kosuiektopa 205: (z) codparb curran pene 201 31€KTpOHHBIM
Omokom ympamienuss 101; ecnu CHrHam COOTBETCTBYET YCTAHOBJICHHOW BEJNWYHHE
OIIMH — BePHYThCS K 1ary (ii), cobupasi curran 6jioka mejanu ra3a ot 0ioka nemanu rasa 202;
€CJIM CUTHAJI COOTBETCTBYET YCTAHOBJICHHOH BEJIMYMHE ABAa — BEPHYTHCS K mary (c), codnpas
CHUTHAJI 3JIEKTPOHHOro OJjioka yrpaeneHust asuratens 210; ecnu cUrHajg He COOTBETCTBYET
YCTaHOBJIEHHBIM BEJIMUMHAM OJIUH U J1Ba — IPEKPaTUTh IEHCTBUE.

JUis TpaBHIBPHOTO MOMEHTA 3aKMIaHMA B KaMepe 3a)XHraHus OOpa3oBaBIIEHCS cMecH
ucnapeHudi Boabl U rasza, 10) smexkTpoHHbI Onok ympasnenus 101 cobupaer curHan ¢
KynaukoBoro Baja 303 wu komeHuatoro Basa 304. Ha ocHOBe COOpaHHBIX CHTHAJIOB

3JIEKTPOHHBIN OJok yrpasienus 101 moceuiaer curHan ceeue 3axwuranust 301. Ob6paborka



CUTHAJIOB KyJjaukoBoro Bana 303 u kojeH4yaToro Bajia 304 mpoOM3BOAMUTCS COTJIACHO paHee

HU3BCCTHOMY OINMUCAHUIO ABUTATCIIA OrtroO.

NCTOYHUKHN NTHOOPMAILIMU:

1. Jlectn C.Ix. etal . BO3MOXHOCTh OXJNAXKAEHUS OU3EIbHBIX JBUTaTEICH IyTeM
BBeJIeHUs BOJbI B kamepy cropanus. SAE Trans 1975:606-19

2. Jlanzageiim P. DddexTs! Bpricka Boasl B oqHounnHApoBoM neurarene CFR. SAE
1999

3. US 5937799, 17 aBrycra 1999 r.
4. US 6986252, 17 auBaps 2006 r.
5. US 10378435, 13 asrycra 2019 1.
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Dopmyaa

1. CucreMy yibTpa3BYKOBOTO MpeoOpas3oBaTesisi rasa Al OEHCTBUS JU3ENBbHOTO TOIUIMBA
oOpasyer: 3JekTpoHHbIN Onok ynpasienus (101); Bonsuoit 6ak (209), rasosiii Oak (207) ¢
KJIAMMTAHOM OTKJIFOUeHHUs1 moaaun ra3a (213); matumk yporHs rasza (208); nacoc raza (102),
KOTOpPBIH (PYyHKLMOHAJIBHBIM 00pa3oM coenuHeH ¢ ra3oBbiM Oakom (207); BOOsSHOW Hacoc
(103), xoTopbIii (PYHKIIMOHATHHBIM 00pa30M COENUHEH C BOISHBIM OakoM (209); cMecuTenb
(104), xoropeiii oOpasyeT natuuk ypoBHsi Boasl (105) u yasTpa3BykoBOl mpeoOpa3oBaTeb
(106), npucnocoOneHHbIH AN 00pa30BaHUs CMECU MCTIAPEHUH BOZABI M ra3a; I7le CMECUTEIb
(104) cocrouT U3 BYX oTneneHui: BepxHero oraeneHus (104°) u mukuero ornenenus (104°7),
obpasyrommx oOpaTHbIi kinanaH (109), KoTopslii MpUCIOCcOOIeH, MO3BOJISS UCTIAPEHUSIM BOJIBI
u3 HkHero oraeneHus (1047°) npolitu yepe3 oOpaTHeid kinanad (109) B BepxHee oTaeneHne
(104’) m mpenoTBpatuTh JFOOOH BIYCK BOABI B JKUIKOM COCTOSTHUM B BEpXHEE OTAEICHHE
(104°); B cBOrO Ouepenb, BepxHee oraeneHue (104°) cmecurens (104) cocTout U3 OTBEPCTUA
(108), xoTopoe (PyHKIIMOHATHHBIM OOpPAa30M COENMHEHO C BIMYCKHBIM KOJJIEKTOpoM (205),
yJIbTPa3ByKOBOUM TmipeodpasosBateny (106) xorTst Obl YACTUYHO pACMONIOKEH B HIDKHEM
ornenernu (104°") cmecurenst (104), Bexox BomsHOro Hacoca (103) (yHKUIMOHANTBHBIM
obpa3om coenuHeH ¢ HIKHUM otneneHuem (104°°) cmecurens (104), B CBOW odepensb,
yJIbTPa3ByKOBOUM TmipeodpasosBateny (106) xorTst Obl YACTUYHO pACMONIOKEH B HIDKHEM
otnenenuu (104°”) cmecurens (104).

2. Cormacio m.l  cucremy pamee oOpasyer natyuk aHemomerpa (204), KoOTOpbIi
(YHKIIMOHAIBHBIM 00pa3oM coearHeH Mexkay BeixonoMm (108) cmecutens (104) u BIyCKHBIM
KoJutektopoM asuratens (205), natuuk anemometpa (204) nanee siekTpuuecKUM 00Opa3om
COEIIMHEH C 3JIEKTPOHHBIM OjiokoM ympasienus (101) u nmpucmocoOnieH st onpeneaeHus
MIOTOKA Ta30BOH CMECH WM TOCIAHUS COOTBETCTBYIOIIMUX CHUTHAJIOB OJIOKY 3JIEKTPOHHOTO
ynpaenenuss (101); nmanee cucremy oOpasyeT patuuk kuciopoxa (214), koTopwiid
(YHKIMOHATBHBIM 00Pa30M COETMHEH C BBIXJIOITHON CUCTEMOM IBUraTesl, TaTIUK KUCIOPOIA
(214) snexkTpuuecKkuM O0pa3OM COENUHEH C 3JEKTPOHHBIM OJokoM ympasieHus (101) u
NPUCTIOCOOJIEH NIJIsl ONPENeNIeHUs MPONOPIUU KUCIOPOAa B ra3e WM aHaIN3a SKMAKOCTH U
MOCJIaHUSI COOTBETCTBYIOLINX CHUTHAJIOB 3JIEKTPOHHOMY OJIoKy yrpaBiernus (101).

3. CormacHo mobomy u3 mm.l-2 cucrema, rae 3JeKTpoHHBIH Onok ympasnerus (101)
3JeKTpruecKkuM o0paszoMm coenauHeH ¢ pene (201) u odbpa3oBaH At MONYUEHUS] U CYUTBIBAHUS

CUTHAJIOB JABJICHUS C peJie; SJIeKTPOHHBIN 010k ynpasneHus (101) sanexktpudeckum odpa3om
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CoenuHeH ¢ OJIOKOM menanu akcejeparopa (202) mist OAyYeHHs] U CYUTBIBAHUSI CUTHAJA C
Onoka memanmu raza (202); snexTpoHHBIH Onok ynpaeinenus (101) nmamee siaekTpuUecKUM
00pa3oM COEMHEH C AaTYNKOM TeMIepaTypbl Auratess (203) aisi moaydeHnst U CYUThIBAHUS
CHUTHaJIa TEMIEepaTypbl C JaT4uka Temneparypsl asurarens (203); sneKTpOHHBIA OJOK
ynpasnenus: (101) manmee snexkTpudeckuM 00pa3oM COEOUHEH C JIPOCCETbHBIM KJIATIAHOM
aBTOMAIIUHBI (206), 4TOOBI yNpaBIATh PACKPBITHEM U 3aKPbITHEM KJIANaHa; 3JIEKTPOHHBIN
onok ynpasnenus (101) nanee siaekTpudeckuM 00pa3oM COSAMHEH C TaTYHMKOM YPOBHS BOZIBI
(105) nns monydeHUs: U CUMTHIBAHUS CUTHAJA C AaT4UKa YpoBHs BoAbl (105); sneKTpOHHBIM
onok yrpasnenus (101) nanee snekrpudeckum oOpasomM coequHeH ¢ mpeodpazosatenem (106)
TS TIOCJIaHUS BBIBOTHOTO CUTHAJA npeodpazosarento (106); 31eKTpOHHBIA OJIOK yIpaBiIeHUs
(101) nmanee smekTpuUuUecKMM OOpa3OM COEAMHEH C MAaTYMKOM ypoBHA rasa (208) nmns
MOJIyYeHUS M CUUTHIBAHMSA CHTHajla C AaTdhka ypoBHs ra3a (208); sneKTpOHHBIA OJOK
ynpasnenusi (101) namee snexkTpudeckuM 00pa3oM COENMHEH C KJIAMAHOM OTKJIIOYEHUS
nofauu rasa (213), 4ToObl yIpaBisiTh PACKPBITHEM H 3aKPBITHEM KJIaNlaHA OTKJIFOUeHus (213);
3JIEKTPOHHBIN 0J10k ynpasneHus (101) manee snexTpuueckum 0Opa3oM COSIUHEH ¢ JaTYUKOM
Kucyaoposa (214) nist nonydeHus U CUUThIBAHUS CUTHANA ¢ laTuuKa kKuciopoaa (214), B csoro
ouepenb, SNEKTPOHHbIN 0ok ynpasienus (101) mpucmocoOmneH, 4ToObl BBICUUTATH COCTAB
CMecH raza M ucrnapeHuil Bonabl 1is cMmecurens (104) cornmacHo paHee yCTaHOBJIEHHBIM
napamMeTrpaM M BBOAHBIM CHUTHAJIaM, KOTOpBIE MONy4deHbl ¢ Oyoka menanu rasa (202), pene
(201), matumka yposHsi Boasl (105), mpeobpasosatess (106), natumka yposHs rasza (208),
natynka anemometpa (204) u garuuka kucyiopoaa (214).

4. CornacHo mobomy u3 m.1-3 cucrema, rae 3JeKTPOHHBIN Oyok ynpasienus (101) nanee
ANEKTPUUECKUM O0pa3OM COEMHEH C BCTPOEHHBIM B MAIIWHY LEHTPAJIbHBIM 3JIEKTPOHHBIM
onoxom ympasnenus (210).

5. Cornacuo mobomy u3 nim. 1-4 cucrema, rue BonssHoi Oak (209) siBisieTcst yKe BCTPOSHHBIM
B MAIIUHY OaKOM JJIsl CTEKJIOOMBIBAIOLIEH KUIKOCTH, U NaTUYUK YPOBHs Boabl (105) sBistercs
JATYUKOM YPOBHSI CTEKJIOOMBIBAIOIIEH >KUIKOCTH, KOTOPBIH YK€ HAaxXOOuTCs B Oake s
CTEKJIOOMBIBAIOLIEH KUIKOCTH.

6. CornacHo mobomMy u3 . 1-5 cucrema npucnoco0seHa, 4ToObl padoTaTh OT AKKYMYJISATOPa
aBTOMaIuHbI (211).

7. CornacHo nrodbomy u3 mi. 1-6 cuctema, KOTOpPYIo najiee o0pas3yroT ceeva 3axkuranus (301) u
karymka 3axuranus (302), 3aMeHsIoImKue CBe4y HaKaja, B CBOK OUepellb, JJIEKTPOHHBIN OJIOK
ynpasnienusi (101) snektpuueckuMm o0Opa3om coemuHeH co cBeuor 3axkwuranusi (301) u

Katymkon 3axkuranus (302) ans mociaHusi BBIBOJHOTO CUrHajia cBede sakuranus (301) u
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Katyuke 3axuranus (302); saekTpoHHbIH Onok ympasnenus (101) manee >aeKTpUUECKUM
00pa3oM CoemuHEH ¢ KyJIadyKOBbIM BajioM asuratens (303) v KoJeHYaThIM BAJOM JIBHTATENs
(304) nnst monydeHus: U CYUTHIBAHUSL CUTHANA C KyJaukoBoro Bana (303) u 20) komeHyaToro
Baya (304).

8. CormacHo moOoMmy w3 mm. 1-7 1Ig YCTAHOBIEHHMS CHCTEMBI YJIBTPa3BYKOBOT'O
npeoOpa3oBaTess ra3a Uit ASHCTBHS AU3ENbHBIX ABUraTelNei, COCTOSIIEH U3: 3JIEKTPOHHOTO
onoka ynpasienus (101); cmecurens (104), xotopblii 0Opa3oBaH U3 aTYWKa YPOBHS BOZBI
(105) u yaprpasBykoBoro npeodpasosarens (106); BogsHoro Hacoca (103) u rasoBoro Hacoca
(102); roe ynerpa3BykoBoi npeodpasosarens (106) npucnocodnieH nisi 00pa3oBaHUsT CMECH
UCTIAPEeHUN BOJBI U aJKAaHOBOTO Tasa; cMecutenb (104) obpasyeT nBa OTHeNEHUs:: BepxXHee
ornenenus (104°) u HukHee otaenenne (104°), cpencrsa niist OTASNCHUS BEPXHETO OTACICHUS
(104°) w HuxHero otnenenus (104°7), obpasyromue kianan orroka Tormmusa (109), koTopblii
npucnocoOJIeH, MO3BOJISIA UCIIAPEHUsIM BOABI U3 HIDKHEro oraeneHus (104°°) mpoittu yepes
oOpatnbiii kiamaH (109) B BepxHee oTnenenue (104°) 1 npenoTBpaTUTh 1000 BITyCK BOABI B
JKUIAKOM COCTOSIHMM B BepxHee oTaenenue (104°); sepxuee otnenenue (104°) cmecurens (104)
cocrout u3 orBepctus (108), koTopoe PyHKIIMOHATBHBIM 00Pa30M COEIUHEHO C BITyCKHBIM
kojutekTopoM (205); B CBOKO ouepelb, BBIXOI HAcoca ajakaHoBOro rasza (102) mpucmnocoOieH k
(YHKIMOHAILHOMY COEIUHEHUIO ¢ BepxHHUM otneneHueM (104°) cmecurens (104), Bbxon
BonstHOro Hacoca (103) mpucnocobneH Kk (YHKIMOHAIBHOMY COEAWHEHHIO C HIDKHUM
ornenenneM (104°”) cmecurens (104), roe yasTpa3BykoBoil mpeodpasosaresib (106) yacTHUHO
pacrnoyioxkeH B HUHeM otaenieHuu (104°”) cmecurens (104).

9. CormacHo 1.8 KOMIUIEKT naiee oOpa3oBaH m3 cBeunm 3axkuranusa (301) u kaTymku
3axkuranus (302).

10. Meton nefcTBHsI TU3EIBHOTO IBUTATEINS MPH UCIIOIB30BAHUN CUCTEMBI YIIbTPA3ByKOBOTO
npeoOpaszoBaTesi COracHo . 1 — 9, MeToA, CO3AaHHbBIN MO CASTYIOIINM Laram:

(i) cobpare curnan nasienus peae (201) anekrporHbM Oy10koM yrpasieHus (101);

(i1) coOparp curHaj OJIoka TMeqajiy ra3a 3JIeKTPpOHHbIM OjiokoM yrpasienus (101) ¢ 6moka
nenanu rasa (202);

(iii) cobparb CHrHaJl MOTOKA BO3AyXa C AaT4uka aHemomerpa (204) 31eKTPOHHBIM OJIOKOM
ynpasnenus (101) u cobpath curHai ¢ natdauka kucyiopona (214);

(iv) Ha OCHOBE CHUT'HAJIa JABJICHUS JIBUTATENs, CUTHAJA MEajI ra3a, CUrHajla MOTOKa BO3IyXa
U CHTHAJla KUCJIOPOna, COOPAHHBIX NMPH BBIIOJIHEHUH NPENBITYIIUX LIaros, 3JEKTPOHHBIM

OJIOKOM YIpaBJIEHHsI BBICUUTATh CMECh UCTIAPEHHUH BOJIbI U Ta3a;



(v) mocnaTthk curaan razoBoMy Hacocy (120) u BogssHoMy Hacocy (103) 3meKkTpoHHBIM OJIOKOM
yIpaBJIeHus, 4TOObI BIPBHICKHBATh B cMecuTenb (104) 3apaHee yCTAaHOBIEHHOE KOJIHUYECTBO
BOJIbI U BBIYHCIIUTH KOJMYECTBO rasa;

(vi) mocnaTe CHWTHal YJIBTPA3BYKOBOMY mpeoOpasosarento (106) 35eKTpOHHBIM OJIOKOM
ynpasienus (101) ans 25) oOpa3oBaHust cMeCH HCTIapeHUH BOIBI U rasa;

(vil) mepeHectn OOpa30BaBIIYVIOCS CMECh HCMApeHU BOxbl W ra3a uepe3 Boixon (108)

cmecurens (104) no BmyckHoro kosekropa (205).



WO 07TITRI PCT/EP2020/064219
kil

N
HS

Ty

@ur. 1.




WO 21073783 POTTEP2020/064219

214
203
201

206

210

205

ag}
o]
o4
Pur. 2

204

105
106
1

212

oo O O o
('] (e

213 e




WO 21073783

=<t
Siio
o o
,,,,,,,,,,,,,,,,, >
S8
% .. NEIL N
o~
10¢
i M m
o€ S =
W
o
™~
S
M ....... Q
&~ <
<
- S
) ] O Fodeged
< % $af
L 4t
EN
o i
: Lo
e fee X YY) O
™~ NOH g veenre e v ﬂ
>
3 ™~ o D
v B QN Q o]
o o~ o~ o~

PCTIEP2020/86421%

Dur.




WO 221073783 POTTEP2020/064219

o

Penie

ERIRY

S 1oV
O :
09V

0,58

o

@ur. 4. A

Fig. 4



WO 2021/873783 PCTEPIO/G6I21Y

&7

Cobparp caraan
TeMmepaTypsl gaTaaka 203

CofpaTh CHIHAT JEKTPOHHOTO
f0Kka ynpasienms

Cucrema padoraer B
PERAME OKUIAHAHA

Pur 5-1.

srernn,

JIUCT 3AMEHBI (ITPABWWIO Ne 26)



WO 2021/873783 PCTEPIO/G6I21Y

“errier

-

cMecuTee !

Xots Ob1
MHHIMA/IbHbI U
YPOBEHb BOABI

S

Curnan > 0,9

"~
e
N
~

Cucrema paGoraer B paGouem pexnme

5

OTKPHITH KIANAH 0 TKIKOYEHI S
noxa«m raza 213

$

Cobparp caraai ¢ pejie

Curnan > 0,9

e

N
S .
e

Ja i
~ ‘\‘\ @ur 5-2.
\
N

JUCT 3AMEHBI (IIPABIIO Ne 26)



WO 2021/073783 PCT/EPOGI21Y

=3

Cobpars caraan N
neJaIm raza

&

CoGparh CHrHAJI IOTOKA BO31yXa
¢ JATYHKA AHEMOMETPA M CHHAJI
KHCJI0POJA ¢ JATYHKA KHCJI0POAA

¥

Berucmurte cMech
HcOoapeHnii BOALI U ra3a

“

IocnaTs CHrHAJIBI FATOBOMY HACOCY,
BOASIHOMY HACOCY H
YABTPABYKOBOMY NpPeoGpa30oBaTE/I0

$

CoOparp caraan peJie

Pur 5-3.

JIUCT 3AMEHBI (ITPABWWIO Ne 26)



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

