BuHaxig BigHOCMTBCS [0 CinbCbKOrocnoAapCbkoro MallnHOOyAyBaHHS i MpU3HaAYeHWn Anst yOOCKOHaneHHs
NHEBMAaTUYHMX CenapaTopiB 3epHO36upanbHUX KombariHiB.

Binomuii nHeBMOCenapipytounii NpUCTPIn, SKNA MICTUTbL BE3KpalrHIo CiT4aTy CTPiYKy 3 nonepevyHnmu ckpebkamu,
AeKinbKka spyciB peLuiT, BEHTUNATOP, KU HarHiTae NoBiTPS, a TakoX acnipauinHy Kamepy 3 BCacytodM BEHTUNATOPOM
/A.c. CCCP Ne 1187894, MKW AO1F 12/44, 1953/.

Heponikom nHeBMOCeNapipyto4oro NPUCTPOID €CTb BTPATK 3epHa 3 NPoAyBatoyuM MOBITPAM Yepes HepiBHOMIpHe
po3noaineHHs Koro NOTOKY MO NMOLLMHI cenapadii i NOCTiVHIN LUBUAKOCTI.

Bigomuii cenapatop, Akuii BKNtoYae NoBIiTPAHY Kamepy, 6e3kpanHio cit4aTy CTPidKy 3 nonepeyHumn ckpebkamm,
AKi npucnocobneHi Ana yTBOPeHHs nynbcalii NoBiTps B BXiAHIM natpybky 1 BeHTunatop /MateHT PO Ne 1521358,
MKW AO1F 12/30, 1987/,

Heponikom cenapatopa SBNSETbCS OTPUMAaHHS 3acMivyeHoro 3epHa ("HeBiiku"), a TakoX BTpaTU 3epHa 3
CONTOMMHOIO Macolo, sike 3B'si3aHe 3 HEPIBHOMIPHMM PO3MOZAINOM Mo NIOLWUHI cenapadii MynbCyoyoro noToky noBsiTps
i HeJoCTaTHLO eHeprinHMK MOoro NyrnbcauisiMu.

HanGinbw 6nm3bknm 40 3anpoOnoOHOBAHOIO SIBNSAETLCA cenapaTop, SKWMN BKINOYAE HECKIHYEHHY ciTyaTy CTpiuky 3
nonepeYHnMn ckpebkamu, BEHTUMATOP, MOBITPSHY Kamepy 3 NPUCTPOEM Ans 300py 3epHa i3 LUHEKOM, nonepevHy
neperopoaky, nynbcatopu i po3milLlleHi Hux4e aosaTtopu nosiTpa /3asska Ne 98010147 "Cenapatop” Big 13.01.98 p.
PiweHHsa npo Buaavy nateHTa Ha BuHaxig 6e3 npoBeAeHHSA ekcnepTuan No CcyTi NpuiHATO 28.12.98/.

Heponikom cenapartopa SBNAETbLCS OTPMMaHHSA 3aCMiYeHOro 3epHa, To6To HEBISIHOro BOpPOXY.

B ocHoBy BMHaxogy nocTaBrneHO 3aBAaHHSA BAOCKOHANeHHA MHEeBMAaTUYHOro cenapartopa, B SIKOMY Nif KOXHUM
nynbCcaToOpoM 3MOHTOBaHMM OuYMLLYyBad 3epHa, YMM 3abe3neyeHo OfepkaHHs YMCTOro 3epHa i B 3B'sI3KY 3 LM
BMKITIOYEHI 3aTpaTh Ha 4OCTaBKy HEBISIHOrO BOPOXY Ha TiK i loro nepepobky.

[MocTaBneHe 3aBOaHHA pPO3B’A3YETbCA TUM, LIO b CenapaTopi 3epHOBOMY, SIKMIM BKIOYAE HECKIHYEHY ciTyaTy
CTPiYKYy 3 MOMNepeyHMMmn ckpebkamu, po3MmillleHMK B OBMEXEHOMY Hel NPOCTOpi BEHTUMSATOP, MOBITPSHY Kamepy 3
NpUCTPOEM Ansa 300py 3epHa 3i LUHEKOM, MOMNEpPeYHy Nneperopoaky, nynbCcaTtopu i po3MilleHi HWXYe go3aTopu Ans
perynioBaHHa nofdadi NoBITPA B KOXHWIA i3 HUX 3rigHO BUHaxody Nif KOXHWM MyrbCaTOPOM 3MOHTOBAHUN OYUCHUK
3epHa 3 MOXNMBICTIO NPOCUMaHHA Yepe3 HbOro 3epHa BHU3 Nig Ai€lo CBOET Baru i YCyHEHHS He3epHOBOI YaCTUHU
ypoxar BBepX MOTOKOM MOBITPSA MOMDK MynbcaTopaMu, a NoTiM Yyepe3 po3nofifibHUK MOBITPSA i CiTYaTy CTPIYKY i
Aani 3a Mexi cenapartopa, SKUM CKNafaeTbCs, Hanpuknag, i3 ABOX HanpaBnsAlumMX, sIKi CXOAATLCH, BEPXHA i3 SKUX
ABNsE COOOK NUCT, SKUIA MOYMHAETBLCA B HWXKHIA TOYLi MynbcaTtopa i 3aKkiH4yeTbCA - B MOrO BEPXHiA, @ HWKHS
Hanpaens4a - NUCT, KNI NOYMHAETLCH B BXiAHOMY MOBITPAHOMY BikHI cenapaTtopa i 3aKiH4yeTbCA B BEPXHili YaCTUHI
nynbcatopa 3 peHeTOM B UeHTparnbHi YacTuHi nig nynbcaTopom. HwkHs Hanpaensdioyda ouuwlyBayva 3epHa,
BMKOHYHOYM OAHOYACHO POnb Ao3aTopa MoBiTPps, CKNageHa 3 TPbOX YacTuH: nepLua foBxuHoo Ao 300mm, 3pobneHa
MOpiBHY 3 NUCTa i pelTa Ha LWWPUWHI i Malya MOXNMBICTb NepemillyBaTUCb B BEPTMKaNbHUIA MIIOLWMHI, TpeTs
BepTuKanbHa - i3 nucTa, a gpyra BMKOHaHa B BUMMSAI pewiTa TUMy Xano3iHO 3 LWMPUHOI OTBOpIB A0 20MM,
NpUYOMYy MNMAACTUHU Xamn3i po3MmilleHi B nonepeyHoMy HanpsiMKy i HaxuneHi no xody pyxy MOBITPSA Nig KyTOM A0
ropu3oHTYy He MeHLwe 38...40°.

BepxHs HanpaBnsitoya 3CTMKOBaHa 3 BepPTUKaNbHOK MeperopoaKkold po3nodifibHuKa MOBITPS Tak, WO OCTaHHSA
ABNAETbCA NPOAOBXEHHSIM HanpaBrstovol, a HWXKHSA 3CTUKOBAHA i3 3aTyNKOK Ha LWapHUpi, sika Mae MOXMUBICTb
MiHATW LUMPWHY MOB3A0BXHBLOrO MOBITPSHOIO KaHany Mix HanpasnsiouuMuy Big 5 4o 40 mm.

Mig nynbcaTopomM 3MOHTOBaHUM OYMCHMK 3€pHa MO Tili NPUYMHI, WO 5K pa3 Tyau NOCTYNae HEBiSIHWIM BOPOX.

HesepHoBa yacTMHa ypoXato i3 HEBISSHOrO BOPOXY BUAINSETLCS BBEPX TOMY, OO TiMbKM B LIbOMY BUMAAKYy pi3Ko
36inbLyeTbCA ePeKTUBHICTb OUYMCTKM 3epHa | OAHOYACHO BMKMTHOYaOTLCA HaBiTb MiHIMarbHi KOro BTpaTu.

EdeKTUBHICTb 04MCTKM 36iNbLUYETLCS 3a paxyHOK 30iNblUeHHS LUBUAKOCTI MOTOKYy MOBIiTPSA A0 8...9M/cB, TOOTO
NPakTUYHO A0 WBMAKOCTI NiTaHHA 3epHa (10...12m/cB), a BTpaTu 3epHa BUKNIOYAOTLCH TOMY, WO NpW NigKMAaHHI
BBEPX 3€pHa pa3oMm 3 MOJSIOBOK BOHO MicMsi po3nyLlyBaHHA KnybkiB i gesikoro nepemilleHHss kombariHa Bnepep,
060B'A3KOBO ynaje BHM3 B cenapatop (LWBMAKICTb MOBITPSA MEHLUE LIBUAKOCTI NiTaHHS 3epHa) | He 6yae BTpayeHo.

OuUUCTHMK 3epHa BUKOHAHWIA B BUIMAAI ABOX HAMpaBnAwumX, ki cxogaTbes, TO6TO B BUMNSAAI NIIOCKOro pactpyba
Ansi Toro, wo6 noBiTPS MiXX HAMW PyXanocb 3 NMOCTIMHOI LBWAKICTIO HABITb NPW HASBHOCTi ONOpY.

HanpaBnstoyi nnaBHO BUIHYTI Ans TOro, Wo6 noBepHyTM MOTiK MOBITPSA |3 ropM3oHTanbLHOrO B BepTUKamNbHWUA
HanpsIMOK, MakcMMarnbHO 36epiratoum NOro LWBWAKICHUA Hanip.

BepxHs i TpeTa YyacTMHa HWXHBOT Hanpaensa4Yoi BUKOHAHA i3 NIUCTIB NO TOM MPUYUHI, LLO Yepes3 HUX HE MOBMHHO
npocunaTncb 3epHo i He NMOBUHHO ByTW BTpaTy MOBITPS. A Meplia YacTUHA HWXKHBLOI HaMpaBnsoYoi JOBXMHOK [0
300MMm 3ibpaHa nopigky i3 LinbHOro nMcTa i pewTta Tuna Xant3siiHoro Ha LapHipi ToMy, Lo 3 AOMOMOroK nucTa
3py4Hille perynioBaTy nogadvy nosiTpsi, a peLuTa CnpusioTb NPOCUMNAHHIO 3epHa TakoX i Ha LbOMY MiCLi.

BepxHs HanpaBnswoya NOYNHAETLCHA B HUXKHIN YacTUHI NynbcaTtopa Ans po3[BOOBaHHS NOTOKY MOBITPA OAWH - Ha
nynbcaTop, a APYrMiA - Ha OYMCHUK 3epHa. HwxkHA HanpaBndluda OOBMKOHYE TakoX poOfb Ao3aTopa MoBiTPS,
NMOYMHAETBLCA B BXiAHOMY MOBITPSHOMY BiKHI cenapaTopa AN 3py4HOro perynioBaHHs MOTOKY MOBITPS B KOXHWUA
nynbcaTop.

[pyra yacTuHa HWXHbOI HanNPaBnAYOol B BUrMAAi XKanto3iHoOro peLuTa 3 LWMpUHOK oTBopIiB A0 20MM po3MilleHa
B LEHTpanbHii YacTuHi nig NynbCcaTopoM i Npu3HadeHa Ans npocunaHHa 4depe3 Hei 3epHa. [nactuHu Xanosi
pPO3MiLLEHI B MONEpPeYHOMY HanpsiMKy i HaxuneHi no HanpsiMKy pyxy NoBiTps, TOBTO sik fnycka, Ans NepeLuKoaXaHHS
NOro NPOHMKHEHHS BHU3 i MONErLeHHs1 BUXo4y BBEpX Yepes BULLE PO3MILLEHY HUDKHIO HanpaBnsoYy.

KyT Haxuny nnacTmH 4O FOpM30OHTY NPUAHATUA He MeHwe 38...40 (KoedilieHT TepTs CKOB3aHHSA) Ansi 3abopoHn
HaKOMWYeHHs 3epHa Ha nracTuHax.

HanpaBnsto4i o4MCTHUKA 3epHa B BEPXHiN YaCTWHI NyrbcaTtopa 3CTUKOBaHW 3 BEpPTUKarbHOK MeperopoiKoro
pPO3MoAinbHUKa MOBITPS i 3aTYNIKOK Ha LWApPHIpi B cepeanHi Hboro Ans Toro, wob mMakcumanbHO npubnmnsmTi noTik
MoBITPS A0 CiTYaTOi CTPIYKM, HE OOMNYCTUTU 3HMXKEHHSA MOro LUBMAKOCTI i NepeLlkoguTv po3KUOAHHKO MOMoBu Ta
cornomMu no cenapaTtopy.

3aTynka Ha wwapHupi nonerwye perynioBaHHSA BeNUYMHW MOB3AOBXHBOIO KaHany ouullyBada 3epHa Big 5 go
40MM, TOGTO B pamKax BENUYUHM BiYKa CITYATOI CTPIYKN.



Ha cpir. cxemaTuyHo 306paxkeHuin 3aranbHUN BUrNa cenapaTtopa 3epHOBOIO.

CenapaTop 3epHOBWIA BKIIOYAE HECKIHYEHHY CiT4aTy CTpidky 1 3 nonepeyHMMM ckpebkamu Ons nepemilleHHs
3epHOCONIOMUCTOI Macu Ta cenapadii 3epHa, BEHTUNATOP 2, NOBITPsIHY Kamepy 3 3 NpUCTPoeEM ansi 36opy 3epHa 3i
LLIHEKOM, NOB3A0BXHIO MeperopoAky 4, nynbcatopu 5 3 nonataMu Ha Banax ANs YTBOPEHHSA MyrbCYr4Oro MoTOKy
NOBITPS, OYMUCHMK 3epHa 6, AKUN oYMLLAE 3epPHO, SKEe MPOCUMNAETLCA Yepe3 HbOro, Ta BUITyYae He3epHOBY YacTUHY
ypoxas MK nynbcatopamm 5 uepe3 pos3nofinbHWK MOBITPA 7; OYUCHMK 3epHa 6 cknagaeTbCs i3 BEpPXHbOI
HanpaensYoi 8, ka NOYMHAETLCH B HWDKHIN TouLi 9 nynbcaTopa 5 i 3aKkiHYyeTbCs B MOro BepxHin Touui 10, i HUXKHBOT
Hanpasnsto4oi 11, nepla vyactvHa 12, aka cknageHa nopisHy 3 nucta 13, Akuil NOYUMHAETLCA B NOBITPSHOMY BikHi 14,
Ta peweTta 15 Ha wapHipi 16; apyra yactuHa 17 3 nnactuHamm 18 pelleta 15 gBNA€TbCS NPOAOBXEHHAM nepLuoi 12
Ta TpeTa Y 19 ABNSETLCA 3aKMOYHOI 3 BEPXHBOIO TOUKOK 20; Npy LbOMY BEpXHSl ToYka 10 BEpXHbOI Hanpasnso4ol
8 3CTUKYeTbCS 3 BepTUKanbHOK Meperopogkold 21 posnofinbHuka MOBITPA 7, a BepxHs Toyka 20 HUKHBOI
Hanpaens4yoi 11 - 3 3aTynkon 22 Ha LWapHipi, Aka peryntoe, LWMPUHY NOB3A0BXHBOIo MOBITPSHOrO KaHany 23.

CenapaTop 3epHOBUI A pOBUTL TaknM YMHOM.

[MpuBOAAT B pPyX HECKIHYEHHY ciTyaTy CTpiyky 1 Ta nonati nynbcaTtopiB 5, BeHTUnatop 2 novnMHae nogasatu
noBiTps B MOBITPAHY Kamepy 3 cenapaTtopa 3epHoBoro. Lle noBiTps B MOBITPAHOMY BikHi 14 MNOB3A0OBXHLOI
neperopoaku 4 Ta HUXKHUMK HanpasnsawyYMy 11 ouncHuka 3epHa 6 AiNUTLCS Ha BICiM NOTOKIB MO YMCAY NynbcaTopis
5. KoxHa HwkHA Hanpasnsioda 11 He Tinbkn J03ye NOBITPSA, HY i HanpaBnse NMOro crnovaTtky B ropuM3OHTarbHOMY
HanpsiMi, a NOTIM Pa3oM 3 BEPXHbLOK HAMpaBnsAlyow 8 NnaBHO NoBepTae BepX MiX ABOMa nynbcaTtopamu 5, yepes
po3noAineHWK MoBiTps 7 nig cityaty cTpidky 1. lNpu uboMy MNOTIK MOBITPS MOCTynae cnovaTtky Ha nucT 13, akuin
NoOYMHAETbCA B MOBITPSIHOMY BikHi 14, a noTiM Ha peweTa 15 3 wapHipom 16 nepoi YacTHM 12 HWXHBLOT
Hanpasnsoyoi 11. lNepemiweHHaSM nepLluoi YacTUHU 12 HWXKHBLOI HanpasBnsAl4voi 11 B BepTMKAmNbHIA NIOLMHI
AoMaralTbCa PiBHOMIPHOI NoAadi nosiTpa Ha nynbcatop 5. [AKytoumn wapHipy 16 3MiHIOE MONOXEHHS TiNbKW nepLua
YacTMHa 12 HWXHBLOI HanpaBnsw4oi 11, a OCTaHHI 3anuLIalTbCA HEPYXOMMMU. HasBHICTb B nepLumMin yactuHi 12
peweTta 15 3abesnevye BinbHe NPOCUNAHHA 3epHa i B Ui YacTWHI HanpaensAwYoi. MoTim NoBITPA HAaAXoAWTb Ha ApYry
YacTuHy 17 HWXHbOI HanpaBsnsawYyoi 11 3 nnactuHammn 18 peweta 15. Ha upomy Mmicui NoBiTps He NpoxoanTb Yepes
Hanpasnstodi 11 Tomy, Wo nnacTuHM 16 po3MillieHi B MONepeyHoMy HanpsiMi Ta HaxureHi No pyxy noBsiTps Nig KyToM
0O TOpu3oHTY crovaTky Ha 38...40°, a noTim nig Ginbwunm KyToM. B HWXHIA Toyui 9 nynbcatopa 5 noTik nosiTps
pPO34BOIETLCH, TaK SIK BECb BiH HE MOXe MPONTU Yepe3 OYMCHUK 3epHa 6. Benuka yacTuHa 1oro HagxoauTb nig
nynecatop 5, a MeHLuIa - B NpocTip NoMix Hanpaenstoummu 8 Ta 11. MNMynbcatop 5 nepeTBoptoe 6e3nepepBHUI NOTIK
NOBITPS B NYNbCYIOYMIA, SKNIA NEPIOANYHO NiOKMAAE 3ePHOCONOM'AHY Macy Haf ciTyaTor CTpidkoro 1. 3epHo Yepes Lo
CTpiuKy npocunaeTbcs nynbcatop 5. PazoMm 3 3epHOM B HbOrO MPOCMMNAETBCS TaKOX YaCTMHY MONOBM Ta ApiGHOI
conomu, To6TO HeBiSHWI BOpOX. Llen BOPOX, SiKMI OMMHMBCA B HWXHIA YaCTuHI nynbcaTtopa 5, nonagae B OYUCHUK
3epHa 6, B AKOMY 3epHO nif, Gi€l0 CBOEI Bary BifbHO MPOCUNAETLCH Yepes Hanpasngaody 11 B NOBITPAHY Kamepy 3,
Tak sk BiACTaHb Mix nnactuHamu 18 peweta 15 Ginble po3mipa 3epHa 1 cknagae go 20mMM. HesepHoBa 4acTuHa
ypoxato (koroBa Ta gpibHa cormoma) HeBistHOro BOpOXy nonagae B 30HY il MOTOKY MOBITPS, SKUA pyXaeTbecs 3
LWBMAKICTb 8...9M/c, MakcumanbHO epeKTMBHO BIAINSAE Big 3epHa i BUBOAUTLCA BMOLOBX O4YMCHMKA 3epHa 6. PewleTta
15 He 3abuBalOTLCS HE3EPHOBOK YACTMHOID YpOXato, Tak K AsiKyouYn 0CcOBnMBOMY pexumy poboTu nynscaTopos 5,
BOHW Oe3nepepBHO NpPOAYBalTLCS NyNbCYOYMM NOTOKOM MOBITPA. MMigknHyTa 3 pelleta BBEpX HE3epHOBaA YacTuHa
ypoXaro TakoX MiAXONETLCS NOTOKOM MOBITPSA | BIAHOCUTLCA NOAOBX OYMLLyBaya 3epHa 6.

HesepHoBa yacTMHa ypoxarl pyxaeTbCs MOOOBX OYMCHMKA 3epHa 6, monagae NoMiXk BEpXHbOI Hanpaenswoyoi 8
Ta TPETLOI YaCTMHOW 19 HWXKHBOI Hanpaensaw4oi 11, nnaBHO NOBEPTAE BBEPX i PyXaeTbCHa 40 BepxHix To4ok 10 Ta
20 HanpaBnsto4unx 8 Ta 11. WBMAKICTb PyXy NOBITPSA HE 3HMXKYETBHCS, TaK AK 3 POCTOM OMOPY 3MEHLUYETLCS | BiACTaHb
Mi>X Hanpasnswyumm 8 Ta 11.

[Mpoxoasayum oumcHUK 3epHa 6, NOTIK MNOBITPS Pa3oM 3 HE3EPHOBOK YACTUHOKO YpOXal MPOOOBXKYE pyxXaTUChb 3
3a0aHoI0 LUBMAKICTIO, Tak $IK BepxHA Todka 10 BepxHbOi HanpaBnsl4voi 8 3CTUKYETbCS 3 BepTMKanbHO
neperopogkoto 21 posnodinbHuka 7, a BepxHs Todka 20 HWXHbOI Hanpasnstoyoi 11 3 3aTynkow 22 Ha LapHipi,
YTBOPIOIOYM TUM CaMUM HaTyparnbHe MPOOOBXEHHS HanpaBnslyux. PerynioiTb WBMAKICTE PyXy MOTOKa LUMASAXOM
3MiHW LWMPWHW NOB340BXHBLOIO NOBITPAHOrO KaHany 23.

[Mpoxoaayum BepTuKanbHy neperopofky 21 Ta 3aTyrnky 22, noBiTPSA NpoAyBae cityaTy CTPiyky 1 3HM3Yy i pa3om 3
HEe3epHOBOI YaCTMHOK ypoXKato MOTpansisie 3a MexXi cernapaTopa 3epHOBOro. AKWO MNOTiK NOBITPSA NiAKMHE 3epHO 3
ciTyaTol CTpiukM 1, TO BOHO B KiHLEBOMY MiACYMKY 3HOBY ynaje B cenapaTop, npoxae craito oumctkn 1 B
ouuLLEeHOMY BUMMAAi nonage B NOBITPSIHY Kamepy 3, 3BiOKW BU FPY3UTHCS LLHEKOM.

AKWwo HeBenuka KinbKiCTb HE3epHOBOI YaCTUHM YpOXal BCEX NpocunuTbes Yepe3 peweTto 15 nepuoro
nynecatopa 5, To BoHa Gyae nigxsadeHa NOTOKOM MOBITPst HA pewleTi 15 gpyroro nynecatopa 5, a noTiM i TpeTboro.
Tinbkn B OCTaHHIM, YeTBEpTIM NynbcaTopi 5 HEeBenuka KinbKiCTb HE3EPHOBOI YaCTMHW YpOXato, MPOXOAAYN yepes
peweTo 15, He nponge NOBTOPHOI OYMCTKU i 3MilLAETLCA 3 3epHOM. HaBiTb B LibOMy Bunagky 3epHo 6yae A4OCTaTHbO
YncTUM (3MicT 3epHa B OyHkepi Oyae 93...95%) i npyuaaTHUM s JOPOOKU MOro Ha TOKY.
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