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Ananranis KoMOiHOBaHOI CHCTEMU CTaOLII3alii MOTOKY
XJIIOHOT MacH 10 3MiHU CEPEAHBOT YPOKANHOCTI

B crarri po3msHYTHH PpO3pPaxXyHOK CTPYKTYPH Ta IIAPAMETPIB ONTHMAJIBHOTO KOMOIHOBAHOTO
peryaropa i1 cucreMu cradimizamii moToKy XIiOHOI Macw NpH Pi3HHX 3HAYCHHIX CEPEIHBOI YPOKAHHOCTI.
[IpoBeneHnii aHAN3 3aJCKHOCTI MAPAMETPIB PETYLATOPA BiX CEPEAHBOI YPOXKAHHOCTI Ta BCTAHOBICHA
HCOOXITHICTh afanTauii CHCTCMH cTabimizanii A0 3HAYCHHA CCPEIHBOI YPOKAHHOCTI.
3epHO30ONpANLHIIT KoMOaliH, cicTeMa cTadimizanii, moTik XJ1i6H0T MacH, aJanTOBaHA CHCTEMa

IMocranoBka mnpobyemu. [l migBUIeHHS e(PEKTUBHOCTI 300py ypoXKar Ta
3MEHIIEHHsS] BTPAT 3epHa HEOOXINHO YNPAaBISATH IIBUAKICTIO PyXy KoMOaifHa 3 METOIO
MIATPUMAaHHS Ha ONTUMAJIbHOMY PiBHI MPOAYKTHUBHOCTI poOOTH KoMOaitHa. JIyisi BUpIIIEHHS
IaHOl 3a/jadl 3ampoNOHOBAHO 3aCTOCYBAaHHSA KOMOIHOBAHOTO Croco0y yIpaBiiHHA 32
BIAXWJICHHSIM BUXIJHOTO MapaMeTpy — MOTOKY XJiOHOi Macu Ta 3a 30ypeHHsIM — MOTOYHOTO
3HAYeHHs yposkaitHOCTI. [Ipu po3pobiui KOMOIHOBaHOI CUCTeMH CTadLIi3aIll TOTOKY XJTIOHOT
Macu Ha BXOJl MOJIOTApPKH 3€pHO30MPAIbHOTO KOMOAitHy BUHHKAE Mpodjema 3ajieKHOCTI
napaMmeTpiB 30ypeHb, MO AiI0Th B CHCTEMI Ta mapameTpiB 00’ ekTa ctabimizanii Big cepeHbol
yposkaiiHoCcTi ToJisi. OCKUTBKU CepenHs YPOKaHHICTb 3MIHIOETHCS Bi TIOJIS A0 TOJISL B IOCUTh
IIMPOKUX MeEXKaX, TOMYy HEOOXITHO MAOCTIIUTH BIUIMB JAaHOTO MapaMmerpy Ha SKICTh
crabumizauii MOTOKy XJIIOHOI MacH, BU3HAYUTUCh 3 HEOOXIIHICTIO Ta MPEACTABUTH IIJISIX
ajanTanii CHCTEMH 0 CepeNHbOi YPOIKAHHOCTI.

AHAJI3 OCTAHHIX AOCTIZKeHb i myOJikauniii. AHami3 jiteparypHux mxepen [1-3]
MIOKa3aB, IO CEPEeiHsl YPOXKAWHICTb TOJSI MA€ CYTTEBUH BIUIMB HAa MPOAYKTHBHICTH poOOTH
3epHO30MpaTbHOTO KOMOAiHy Ta Ha MpoOJieMu TOB s3aHl 13 CTaOLII3AIEr0 MOTOKY XJIOHOT
MacH Ha Bxoal MoJsiotapku. OcoOnuBi mpodiaeMyu BUHUKAIOTh MPH HU3bKIHA YPOIKAHHOCTI, KOJIH
KOMOalHy Ui MIATPUMAHHS 3aaHOl TPOAYKTHUBHOCTI HEOOXIAHO pyxaTUCh Ha
MaKCUMAaJIbHUX IBHIAKOCTAX. Po3pobieHa koMOiHOBaHa cucTeMa cTadiizanii moTOKy XJiOHO1
MacH [4] Ha OCHOBI METOAY CHHTE3Yy ONTHUMAJIbHOI OaraTOBHMIpHOI cUCTeMH crabumi3arii
pyxy o6’exTa [5] m03BOJIsIE BUPIIIATH MPOOIEMH MiABUINEHHS SKOCTI 300py ypOXKar.

Mera crarri. BcraHoBuTH HeoOXimHICTH anmanTauii  KOMOIHOBAaHOI CHCTEMH
crabimizanii mOoToKy XJTiOHOI Macu Ha BXOII MOJIOTApPKH 3€pHO30HMpabHOrO KOMOalHy 1O
3HAYEHHS CEePeaHBbOI YpPOKAHHOCTI TOJII Ta BCTAHOBUTU 3aJISKHICTD TapaMeTpiB
ONTUMAJILHOTO PETYJIATOPA Bi CEPEAHBOI YPOKAHHOCTI.

OcHoBHI MaTepianu aociixkeHb. Jlns BUpIMIEHHS 3a7a4l MPOEKTYBAaHHS Ta
3a0e3meueHHs] 3MEHIIEeHHS 3aJIeKHOCTI SKOCTI cradum3aiii MOTOKy XiiOHOT Macu BIiX
cepenHbOl yPOIKaWHOCTI MOJIsI HEOOXITHO PO3paxyBaTH 3HAUEHHS MapaMeTpiB MepenaTOuHNX
¢byHKUIN KaHaNiB peryistopa W ta W, mis MHOXUHH 3HauY€Hb CEPENHbOI YPOXKAHHOCTI.
PosrisiHeMO CTPYKTypHY cXeMy KOMOIHOBaHOi CHUCTeMH cTabumi3alii moToKy XiiOHOi MacH
(puc. 1). Ilpu npuBenenHi ii A0 cxeMH €KBIBaJEHTHOI cucTeMu crabimizamii (puc. 2) Oymu
BUKOHAHI CTPYKTYPHI IepeTBOpeHHs. B pesymbraTi onmepskaHi HACTYMHI BHXIAHI NaHI IS
BU3HAYEHHS CTPYKTYPH 1 mapaMeTpiB peryisitropa W:
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Pucynox 1 - CtpykTypHa cxeMa CHCTEMH cTalimizamii moToKy XmiOHOI MacH 31 3BOPOTHIM
3B’ SI3KOM MO BIIXHJICHHIO T KOPCKILEO 10 30YPCHHIO
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Pucynox 2 - CTpykTypHA CXEMa SKBiBAJICHTHOI CHCTECMH cTalimizamii

Po3paxyHOK BHKOHYBaBCS Ha OCHOBI METOJAY CHHTE3y ONTUMAJIbHOI OaraToBUMIpHOI
cuctemu crabumizamii pyxy o6’ekra [5]. CuHTe3 onTUManbHOI KOMOIHOBAHOI CHUCTEMH ISt
3HaueHHs yposkaiHocTl Yo = 35 w/ra OyB npencrasnenuii B [4]. B pesynbrati Oyna onepkaHa
MaTpUL MepeaaTOYHNX (PYHKIIH KOMOIHOBAHOTO PEryJIATOPa HACTYITHOTO BHIJIALY
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3acTocyBaHHA @HAJOTYHOTO IMIAXOAY OO BIANOBIZHUX MOJeNeHd JAMHAMIKU
y3araJlbHeHOro O0’€KTa KePyBaHHsS Ta 30BHIIIHIX BIUIMBIB HA HBOTO JI IHIIMX 3HAYEHb
yPO’KaWHOCTI, JO3BOJIJIO BHU3HAYMTH MHOXKUHY MEpPEeNaTOYHMX (YHKLIH ABOKAHAJIBHHUX
pPeryyiaTopiB, ski 3a0e3MedyroTh CTIHKICTh 3aMKHEHOI CHUCTEMH Ta IOCTaBIISIOTh MIHIMyM
KPUTEPIIO SIKOCTI
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Il j — KOMIUJIEKCHA OITMHULS,

fr — 3HaK omeparii 3HaXOIKEHHS CIITy MaTPHUL;

Sxox0 — MaTPUIS CIEKTPATBHHUX INIJIBHOCTEH 3MIHM BUXIITHUX KOOPAHHAT CHCTEMU
PO3MIPHOCTI X1,

R — nonmaTHO BU3HAUEHA MOJIIHOMIAIbHA BAaroBa MaTPHLL PO3MIPHOCTI 11X,

Sw — MaTpuLs CHEKTPAJbHUX IIJIPHOCTEH 3MIHM BEKTOPY CHTHAIB KEPyBaHHS
CHCTEMH PO3MIPHOCTI m*xm,

(' — HeBi €MHO BH3HAYEHA MOJIHOMIATbHA BAroBa MaTPHLISI PO3MIPHOCTI m X,

§=j — KOMIUIEKCHUI apTryMEHT.

Posrmsan oTpuMaHuX TakUM YHHOM NEpPeAaTOYHHX (YHKLOIH IOBOIUTH, LIO 3MiHA
cepenHbOi ypOKalHOCTI ¥y He BIUIMBAE HA CTPYKTYPY PEryNATOpa, a 3MIHIOE JIUIIE YACTHHY
fioro mapamerpis. Y Tabnmui 1 HaBeneHI 3HAYEHHS 3MIHHUX IapaMeTpiB pPeryisTopa, a Ha
puc. 3 — puc. 5 HOMOrpamu ix 3miHH. [lesiki mapamMeTpu NPaKTUYHO HE 3MIHIOKOTHCS 1
NPUHMAIOTh HACTYITHI 3HAUSHHS

w, =04108;, £, =071 o,=3.912, o,=02063; o,=0.9965. (8)



Anpokcumaniss 3a3HAYEHUX HOMOIpaM Ha KJjacli MOJIHOMIANbHUX (YHKUIH BiX
cepenHboi yposkaitHOCTI (Tadi. 2) 3aiiicHena 3a momomororo nakety Curve Fitting Toolbox B
cepenoBumni Matlab no3Bonmia BH3HAYMTH 3aKOHHM 3MIHHM MapaMeTPiB  ONTHMAJIBHOTO
perynsTopa st 30epekeHHsI BUCOKOI sIKOCTI cTabiizamii MOTOKY XJ1IOHOT MacH.

Tabmuus 1 - 3anexHicTh mapameTrpiB KOMOIHOBAHOTO PEryysiTopa Bifl CepemHbOI
ypOKaiHOCTI

VYo, Kr/m* K, ¢/kr K, M2/ 01, ¢! 03, ¢! 04, ¢! Cy
0,2 8,72 22,15 1015 13,24 957,9 0,522
0,25 10,03 17,62 650 14,92 618 0,77
0,3 11,22 14,56 451,4 16,43 431,7 1,001
0,35 12,32 12,33 331,7 17,82 318,6 1,224
0,4 13,35 10,63 254 19,12 2448 1,445
0,45 14,31 9,28 200,8 20,34 194 1,668
0,5 15,22 8,17 162,7 21,49 157,6 1,894
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Tabmuus 2 - 3akOHU 3MiHM TapameTpiB ONTHUMAIBHOTO PEryJISATOpa BiA CepenHbOl
ypoxkaitHOCTI Y Ta CepeIHbOKBAAPATUYHE BIAXUIIEHHS IOXUOKH anmpoOKCUMAIii

= CepennpokBaapa-
g . N TUYHE BiIXHIEHHS
< AHamiTUuHUN BUpa3

5 TOXUOKH

= anpokcuMarii

K, K, (V,) =20V, -36.67V,> +39.53V, +2.122 0.0038

K, K,(V,)=-380V,” +526.2V,> -266.7V, +57.45 0.0016

o1 | 0,V,)=16510°Y,"-277-10°V,’ +1.77-10°Y,* -523-10*V, + 6345 0.44

o3 0,(V,)=31.11V,’ -53.05V > +52.5¥, +4.617 0.0039

o4 | ©,(V,)=148-10°V,*-2.49.10°V > +1.6-10°V > -4.77-10* YV, + 5840 0.68

s &, (V) =454V, -037 0.0094

BukopucrtaHHs JaHWX 3aKOHIB 3MIHM TapaMeTpiB ONTHMAJbHOTO PETyJsITOpa BiA
cepenHbOl YPOIKaHOCTI JaCTh MOMUIUBICTD Nepe0yaOBYBaTH CUCTEMY cTabii3arii ma yMOBU
KOKHOTO TIOJIsI, BPOKAHHICTb Ha SIKOMY 3HAXOAUTHCS y Aiamasosi 0.2-0.5 kr/m’.

JlocipKeHHs SIKICHUX TTOKa3HMKIB (DYHKIIOHYBaHHS CUCTEMH CcTadumizanii mpu 3MiHi
cepenHbOi YPOrKaHOCTI MOKA3aJI0, IO BOHU JEII0 3MIHIOIOTHCS, ajie He CYTTeBO (Tadi. 3).

Tabmuus 3 - [TokasHukM siKOCTi poOOTH cHCTeMH cTabinmi3auii Mpu 3MiHI CePenHbOl
ypOKaiHOCTI

Yo, KT/M eu, pamr ex, (kr/c)’ J

0.2 0.000556 0.0017 0.0023

0.25 0.000363 0.0012 0.0015

0.3 0.000275 0.0009 0.0012

0.35 0.000232 0.00077 0.001

0.4 0.000208 0.00071 0.00091

0.45 0.000197 0.00067 0.00087

0.5 0.000193 0.00066 0.00085

BucnoBok. fx BumHO 3 Tabn. 3 Haifripma skicTb poOOTH CcHCTEMH cradimi3armii
BUHIKAE NPH HAMMEHIIOMY 3HAUEHHI CepemHboi ypoxaiitHocti Vo = 0.2 kr/m’. B Takmx
YMOBAaX CepPeHbOKBAAPATHYHE BIIXHMJICHHS BUX1THOTO MOTOKY XJIIOHOI MaCH CTAHOBUTH Gg =
0,0412 kr/c, a cepenHbOKBAApPATUYHE BINXMIIEHHS KyTa HaxXwily LIaiOW OJNOKY HHIIIHAPIB
rigponacocy 6, = 0,0236 pan = 1,35°. Lle NOSICHIOETBCS PO3MUPEHHSIM e(peKTUBHOI IUPUHU
criekTpy 30ypeHb NpH 3MEHIIEeHHI CepeIHBbOI YPO'KaWHOCTI MOst. AHAJI3 SIKOCTI poOOTH
cucTeMH crabimisarii 3 peryIsTopoM po3paxoBaHHM Ui ypoxaiiHocti Yo = 0.35 kr/mM® mpu
napamerpax 00 €KTy Ta 30ypeHb Ui 1HIIMX 3HAYeHb YPO'KaWHOCTI MOKA3aB, IO SKICTh Ha
nopsiAoK moripmyeTreesi. Lle noBOAMTH HEOOXIAHICTH ajmanTanii CHCTEMH A0 CEPEeIHbOrO
3HAYEHHS YPOKAHHOCTI KOXKHOTO TIOJISL.
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C. Ocaouuii, A. JTuowix, M. MupoutHuyenxo
Ajanramus KOMOHMHHPOBAHHON CHCTEMbI CTAOIIH3ANNN MOTOKA XJ1e0HOH MACCHI K H3MCHEHII)
cpeaHeii ypo:RaiiHoCTH

B crartee pacCMOTPEHHBIH pACUET CTPYKTYPHl H TAPAMETPOB ONTHMAJIBHOTO KOMOWHHPOBAHHOTO
peryxaropa Uil CHCTEMBI CTAaOWIM3alMM IIOTOKa XJIeOHOH MAacChl NPH PA3HBIX 3HAUYCHHAX CPEOHEH
ypokaitHocTH. IpOBEACHHBIN aHAIM3 3aBHCHMOCTH IIAPAMETPOB PETYIATOPA OT CPEIHEH YPOKAWHOCTH H
VYCTaHOBJICHHASA HEOOXOJUMOCTh AJANTAIIMU CHCTEMbI CTAOMIIM3AILMH K 3HAYCHHIO CPETHEH YPOXKaiHOCTH.

S. Osadchiy, O. Didyk, M. Miroshnichenko
Adaptation of the combined stabilizing system of panary mass stream to the change of the middle
productivity

In the article the considered calculation of structure and parameters of the optimal combined regulator
for the stabilizing system of panary mass stream at the different values of the middle productivity. Conducted
analysis of dependence of regulator parameters from the middle productivity and set necessity of adaptation of
the stabilizing system to the value of the middle productivity.
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