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(57) Peq,epaT:

nHeSMaTI1I ..IHI1L:1cenapaTop SK11lOl.fae Bepn1Ka11bHIilL:1 cenapYBa11bHIilL1 KaHa11, 3aBaHTa>KYBa11bHIilL1
npIilCTpiL1, seHTIil11SlTopHy yCTaHoBKy 3 nplilCTpoeM AIlSl pery11IOBaHHSl WBIilAKOCTi nOBiTpSlHoro nOToKy,
nplilL1Mal.fi npoAyKTiB cenapa~i'i Ta nplilCTpiL1 AIlSl Ol.flilll.leHHSl BiAnpa~bosaHoro nosiTpSlHoro nOToKy.
3aSaHTa>Kysa11bHIilL1 nplilCTpiL1 BCTaHOB11eHIilL1B HIil>KHiL:1l.faCTIilHi BepTIilKa11bHoro cenapySa11bHOrO
KaHa11Y,a nplilL1Mal.fi npoAyKTiB cenapa~i'i y BepXHiL1l.faCTIilHi, i BIilKOHaHi, HanplilK118A, y BIilr11SlAiHa60py
KOHyciB 3 KPYr11IilMIilOTBopaMIil no ~eHTpy, BCTaHOB11eHIilXy ~1il11iHAPIilI.fHOMYKopnyci OCHOSOIOAO HIil3Y
TaK, ll.IO ~eHTplil 'ix OTBOpiB 3HaxoASlTbCSl Ha OCbOBiL111iHi'iBepTIilKa11bHoro cenapyBa11bHOrO KaHany.
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Kop~CHa MOAeIlb HaIle>K~Tb AO 3ac06iB cenapalli"i C~nK~X MaTepiaIliB 3a pi3H~llelO
aepOA~HaMiI.lH~XXapaKTep~CT~K"ix KOMnoHeHTiBi MO>Ke3acTOcoBYBaT~cbB CiIlbcbKorocnoAapCbKOMY
B~p06H~IlTBi, XiMil.lHi~Ta xapl.loBi~ npOM~CIlOBOCTi.

W~POKO BiAOMi i 3AaBHa B~KOP~CTOBYIOTbCs:lHa B~p06H~IlTBi nHeBMaT~I.lHi CenapaTOp~ 3
BepT~KaIlbH~M nOBiTps:lH~MKaHaIlOM,s:lKiBKIllOI.lalOTbBeHT~Ils:lTOPHiYCTaHOBK~Ta 3aBaHTa>KYBaIlbH~~
np~cTpi~, LlIO nOAa€B~xiAH~~ MaTepiaIl y BepXHIO l.laCT~HYcenapyBaIlbHorO KaHaIly. OI.l~LlIeH~~
MaTepiaIl HaAXOA~TbAO np~~Mal.liB y H~>KHi~l.laCT~HiKaHaIlY, a IlerKi AOMiwK~ nOBiTps:lH~MnOTOKOM
B~HOCs:lTbCs:lAO BepxHbo"i l.laCT~H~ KaHaIlY i np~CTp0s:lM~AIls:l OI.l~LlIeHHs:lBiAnpallbOBaHoro nOBiTps:l
BiAOKpeMIlIOIOTbCs:ly BiAXOAOByeppaKllilO[1,2, 3].

TaKi cenapaTop~ npocTi 3a KOHCTPYKlli€lO,HaAi~Hi B P060Ti, aIle MalOTb H~3bKY eepeKT~BHicTb
cenapalliL TOMy BOH~B~KOP~CTOBYIOTbCs:l,B OCHOBHOMy,s:lKMaW~H~ AIls:l nonepeAHboro OI.l~LlIeHHs:l
c~nK~X MaTepiaIliB.

BiAOM~~ TaKO>K6iIlbW eepeKT~BH~~ cnoci6 p03AiIleHHs:l c~nK~X MaTepiaIliB y BepT~KaIlbHoMY
nOBiTps:lHoMyKaHaIli, B s:lKOMyB~xiAH~~ MaTepiaIl BBOA~TbCs:ly cenapYBaIlbH~~ KaHaIl y ~oro H~>KHi~
l.lacT~Hi, p03raHs:l€TbCs:lB~cxiAH~M nOBiTps:lH~MnOTOKOM,a BiA6ip npoAyKTiB p03AiIleHHs:lB~KOHY€TbCs:l
cTyneHeBo y BepxHi~ l.laCT~HinOBiTps:lHO-3epHoBoronOToKy[4].

TaK~~ cnoci6 3a6e3nel.lY€ B~COKY eepeKT~BHicTb p03AiIleHHs:l 3a aepoA~HaMiI.lH~M~
xapaKTep~CT~KaM~ KOMnoHeHTiBcyMiwi, aIle BiAOMi KOHcTPyKlli"inHeBMaT~I.lH~X cenapaTopiB 3
BepT~KaIlbH~M nOBiTps:lH~MnOTOKOMpeaIli3YBaT~ TaK~~ cnoci6 He CnpOMO>KHi.

3a cxiAHicTIO03HaKBiAOMip03p06K~ np~~Ma€MO 3a npoToT~n [1-4].
B OCHOByKOP~CHO"iMOAeIli nOCTaBIleHO3aAal.lY niAB~LlI~T~eepeKT~BHicTbp03AiIleHHs:lHaciHH€B~X

cYMiwe~ nHeBMaT~I.lH~M cenapaTopoM 3a paxyHoK 6iIlbW nOBHoro B~Kop~CTaHHs:l BnIl~BY
aepoA~HaMiI.lH~X BIlacT~BocTe~ KOMnoHeHTiB Ha 'ix nOBeAiHKy y BepT~KaIlbHoMY 3aTyxalOI.loMy
Typ6yIleHTHoMy 3epHo-nOBiTps:lHoMynOTolli.

nOcTaBIleHa 3aAal.la B~piwY€TbCs:lT~M, LlIO Y BiAoMOMy nHeBMaT~I.lHoMY cenapaTopi, s:lK~~
BKIllOl.la€ BepT~KaIlbH~~ cenapYBaIlbH~~ KaHaIl, 3aBaHTa>KYBaIlbH~~ np~cTpi~, BeHT~Ils:lTOPHY
yCTaHoBKy 3 np~CTpO€M AIls:l peryIlIOBaHHs:l WB~AKOCTinOBiTps:lHOronOToKy, np~~Mal.li npoAyKTiB
cenapalli"i Ta np~cTpi~ AIls:l OI.l~LlIeHHs:lnOBiTps:lHOro nOToKy, 3riAHO 3 KOP~CHOIOMOAeIlIlIO,
3aBaHTa>KYBaIlbH~~np~cTpi~ BCTaHOBIleH~~ B H~>KHi~l.laCT~Hi BepT~KaIlbHoro cenapyBaIlbHoro
KaHaIlY, a np~~Mal.li npoAyKTiBcenapalli"i Y BepXHi~ l.laCT~Hi,i B~KOHaHi,Hanp~KIlaA, OCHOBOIOAO H~3Y
Y B~rIls:lAi Ha60py KOHyciB3 KPYrIl~M~OTBopaM~ no lleHTpy, BCTaHOBIleH~Xy Il~IliHAP~I.lHOMYKopnyci
TaK, LlIOlleHTp~ "ixOTBOpiB3HaXOAs:lTbCs:lHa OCbOBi~IliHi"i BepT~KaIlbHoro cenapyBaIlbHoro KaHaIly.

CYTb KOHCTpyKlli"i3anponoHoBaHoro nHeBMaT~I.lHOrOcenapaTopa nOs:lCHIO€TbCs:lKpeCIleHHs:lM,Ae
nOKa3aHO:Ha KpecIleHHi - KOHCTpYKT~BHacxeMa 3anponoHoBaHoro cenapaTopa.

CenapaTOp CKIlaAa€TbCs:l3 BeHT~Ils:lTOPHO"iYCTaHoBK~1, 3 np~CTpO€M(nOBopOTHOIO3acIliHKolO) 2
AIls:l peryIlIOBaHHs:lWB~AKOCTinOBiTps:lHOrOnOToKy,AO B~xiAHoro naTpy6Ka 3, AO s:lKOrOnp~KpinIleH~~
BepT~KaIlbH~~ cenapYBaIlbH~~ KaHaIl 4. Y H~>KHi~ l.lacT~Hi AO KaHaIlY 4 np~KpinIleH~~
3aBaHTa>KYBaIlbH~~np~cTpi~ 5 3 peryIlboBaHOIO 3aCIliHKOIO6 AIls:l A030BaHo"i nOAal.li B~xiAHoro
MaTepiaIlY Ha cenapallilO. Ao BepxHbo"i l.laCT~H~ cenapyBaIlbHoro KaHaIlY 4 np~KpinIleHi np~~Mal.li
npoAyKTiB p03AiIleHHs:l, B~KoHaHi, Hanp~KIlaA, y B~rIls:lAi Il~IliHAP~I.lHOro Kopnycy 7, B s:lKOMy
BCTaHoBIleH~~,OCHOBOIOAO H~3Y,Ha6ip KOHyciB8-12 3 KPYrIl~M~ oTBopaM~ 13 no lleHTpy. np~I.lOMY
lleHTp KPYrIl~XOTBOpiB13 nOB~HeH3HaXOA~T~CbHa OCbOBi~IliHi"i 14 BepT~KaIlbHoro cenapyBaIlbHoro
KaHaIlY 4. Ao 60KOB~H~ Il~IliHAP~I.lHOrO Kopnycy 7 3aKpinIleHi p03BaHTa>KyBaIlbHi KOTK~15, AIls:l
B~BeAeHHs:lnpoAyKTiBp03AiIleHHs:li3 cenapaTOpa.

Ao BepxHbo"i l.laCT~H~ Kopnycy 7 np~KpinIleH~~ naTpy60K 16, no s:lKOMyBiAnpallboBaH~~
nOBiTps:lH~~nOTiKHaAxOA~TbAO np~cTpolO 17 AIls:l~oro OI.l~LlIeHHs:lBiA n~IlY Ta IlerK~X AOMiwKiB.

3anponoHoBaH~~ nHeBMaT~I.lH~~cenapaTop npalllO€ HaCTynH~MI.l~HOM.B~xiAH~~ MaTepiaIl i3
3aBaHTa>KYBaIlbHoronp~cTpolO 5 A030BaHO HaAxOA~Tb y BepT~KaIlbH~~ cenapYBaIlbH~~ KaHaIl 4, B
s:lKOMyBeHT~Ils:lTOPHOIOYCTaHoBKolO1 epOpMy€TbCs:lHarHiTaIlbH~~ nOBiTps:lH~~nOTiK,AocTaTHi~ AIls:l
TpaHcnopTyBaHHs:lBcix KOMnoHeHTiBB~xiAHoro MaTepiaIly. B~xiAH~~ MaTepiaIl, Hanp~KIlaA 3epHoBa
cyMiw, nepeMiwy€TbCs:l i p03raHs:l€TbCs:lnOBiTps:lH~MnOTOKOMy BepT~KaIlbHoMY cenapyBaIlbHoMy
KaHaIli 4 B 3aIle>KHOCTiBiA aepoA~HaMiI.lH~x xapaKTep~CT~K ~oro KOMnoHeHTiB. Ha B~XOAi 3
BepT~KaIlbHoro KaHaIlY 4 YTBOPIO€TbCs:lBiIlbH~~ 6araToepa3H~~ 3epHoBo-nOBiTps:lH~~ CTpyMiHb,
nepeMiLlleHHs:ls:lKOrOcynpoBOA>Ky€TbCs:lTyp6YIleHTH~M nepeMiwyBaHHs:lM B~XPOB~XMac cTpyMeHs:l3
OTOI.lYIOI.l~MnOBiTps:lM. 3a paxyHoK IlbOro 3epHOBo-nOBiTps:lH~~ CTpyMiHb P03W~PIO€TbCs:l,a
KOMnOHeHT~B~xiAHoro MaTepiaIlY P03AiIls:lIOTbCs:lB nonepel.lHoMy nepepi3i cTpyMeHs:l, OC06Il~BO y
BepXHi~ ~oro l.laCT~Hi,Ae WB~AKiCTbnOBiTps:lHOrOnOToKy CTa€ MeHWOIOWB~AKOCTipyxy OKpeM~X
KOMnOHeHTiBBMxi,q~.,~~~i~i',5t!dnpoAOB)I()'IOTb. pyxan1cb y npocropi 38 38KOH8UM68IliCTMKM.
npM L4bOUY,!UWntli,~~ BMxi,qHoroMaTepi8Il8 T8HreHL4iAHMMMCMIl8MM,~IldAilOTb H8
HMXB TYp6YIleHTHOUYnOT0L4i".ti0C9TbCA H8 nePMcflepiilHy AiIlAHKY CTpyMeHA, AeWBMAKiCTb PYXY



3MeHwyeTbcfI 6i11bW iHTeHC~BHO, a TOMy BOH~ CnpOMO>KHi ni,QHflT~CfI Ha MeHwy B~COTY i Ha,QXOA5lTb
Ha H~>KHiKOHyca 8 a60 9 np~~Ma4iB npo,QyKTiB cenapalli'i.

6i11bW B~noBHeHi, oKpyrni KOMnOHeHT~ B~xi,QHoro MaTepia11Y OTP~MYIOTb 6i11bWy KiHen14Hy
eHeprilO Bi,Q BepT~Ka11bHoro nOBiTpflHoro nOToKy i pyxalOTbcfI no TpaeKTopiflX, Ha611~>KeH~X AO-

5 OCHOBHOT11iHiT14 BepT~Ka11bHoro KaHa11Y4, i Ha,Qxo,QflTb Ha BepxHi~ KOHyC 12 np~~Ma4a npOAYKTiB
p03,Qi11eHHfI. npoMi>KHi KOMnOHeHT~ B~xi,QHoro MaTepia11y H8,QXO,QflTb Ha cepe,QHi KOHYC~ 10-11.
npo,QyKTiB p03,Qi11eHHfI i 4epe3 p03BaHTa>KyBa11bHi 110TK~ 15 B~BO,QflTbCfI i3 cenapaTopa.·
8i,QnpallboBaH~~ nOBiTpflH~~ nOTiK 4epe3 naTpy60K 16 Ha,Qxo,Q~Tb ,Qo np~cTpolO 17 ,Q11fl ~oro
04~llIeHHfI Bi,Qn~11YTa 11erK~X ,QoMiwOK.

10 Ki11bKicTb KOHyciB np~~Ma4iB p03,Qi11eHHfI MO>KHa3MiHIOBaT~ B 3a11e>KHOCTiBi,Q38,Qa4 cenapyBaHH5l
KOHKpeTHoro B~xi,QHoro MaTepia11a, 1lI0 3a6e3ne4~Tb He 11~we Bi,QOKpeM11eHHfI ,QoMiwOK BiA
OCHOBHoro KOMnOHeHTa, a i copTyBaHHfI ~oro B 3a11e>KHOCTiBi,Q aepO,Q~HaMi4H~X xapaKTep~Cn1K
KO>KHOT4aCTK~.

TaK~M 4~HOM, 3anponOHOBaH~~ nHeBMaT~4H~~ cenapaTOp MO>KHa B~KOP~CTOBYBaT~ AJl5l
15 B~piweHHfI 3a,Qa4 f1K nonepe,QHboro 04~llIeHHfI B~xi,QH~X MaTepia11iB, TaK i ,QO,QaTKOBorocopTyBaHH5l

f1K HaciHHeB~x cYMiwe~ pi3H~X Ci11bcbKorocnO,QapCbK~X Ky11bTyp, TaK i iHW~X c~nK~X MaTepia11iB B
XiMi4Hi~ Ta xap40Bi~ npOM~c110BOCTi.

3anponOHOBaHe piweHHfI np~~HflTHe ,D,Ilfi npOM~C110Boro 3acTocyBaHHfI. 8 ,Q>Kepe11aXiHepopMalli'i
nHeBMaT~4Horo cenapaTopa 3 TaK~M~ 03HaKaM~ He B~f1B11eHO, TOMy npOC~MO H8,QaT~ ,QaHoMy
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nHeBMaT~4H~~ cenapaTop, 1lI0 BKIl104ae BepT~Ka11bH~~ cenapYBa11bH~~ KaHa11, 3aBaHTa>KYBa11bHVl~
np~cTpi~, BeHT~11flTOPHY yCTaHoBKy 3 np~CTpoeM ,Q11flpery11lOBaHHfI WB~,QKOCTinOBiTpflHOro nOToKy,
np~~Ma4i npO,QyKTiB cenapalliT Ta np~CTpi~ ,Q11fl04~llIeHHfI Bi,QnpallbOBaHoro nOBiTpflHoro nOToKy,

35 f1K~~ BiApi3HSI&TbCSI T~M, 1lI0 3aBaHTa>KYBa11bH~~ np~cTpi~ BCTaHOB11eH~~ B H~>KHi~ 4acTVlHi
BepT~Ka11bHoro cenapyBa11bHoro KaHa11Y, a np~~Ma4i npO,QyKTiB cenapalliT Y BepXHi~ 4aCTlJ1Hi,i
B~KOltaHi, Hanp~KIla,Q, y B~rnfl,Qi Ha60py KOHyciB 3 Kpyrn~M~ OTBopaM~ no lIeHTpy, BCTaHOB11eHlJ1Xy
1I~11iH,QP~4HOMYKopnyci OCHOBOIC,QO H~3Y TaK, 1lI0 lIeHTp~ Tx OTBOpiB 3HaxO,QflTbCfI Ha OCbOBi~ niHi'i
BepT~Ka11bHoro cenapyBa11bHoro KaHa11y.
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