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Merta. Po3poOka KOHCTPYKINI Ta MPOBEACHHS AHATITHYHUX JOCHTIDKEHb IPOIYKTUBHOCTI JIIHIHHOTO
po3aaBava-ao3aropa JUCIEePCHUX KOMIOHEHTIB. MeToauka. Po3risiHyTo MaTeMaTHYHY MOZENb NPOJIYKTHBHOCTI Ta
LIBHKOCTI PYXY JIHIHHOIO po3/1aBaya-103aTopa JUCIEPCHUX KOMIIOHEHTIB, HA OCHOBI SIKOT TOOYI0BaHO HOMOTIpamy
JUTSL BU3HAYCHHS PEXUMIB Horo pobotu. ITo0yaoBaHi 3aIeXKHOCTI Ta aHaJli3 OTPUMAaHUX PE3YJbTATIB MPOBOIMWIA 32
JoroMoror rpagiuHoro penakropa. Pesyabratn. Po3poOieHo KOHCTPYKI0o Ta MOOyJOBaHO HOMOTpamy IJist
BU3HAYEHHS PEKHUMIB pOOOTH JIHIHHOIO pO3aaBaya-103aropa AUCIIEPCHUX KOMIOHEHTIB. Iyt oOrpyHTYBaHHS foro
PEKUMHHUX NapaMeTpiB MPOBEAEHO MoJeoBaHHs piBHAHb 5 1 6 Ha [ITEOM Ta nmoOynoBaHo HOMOrpamy rpadiqHoi
3AJIEKHOCT] [POXYKTHBHOCTI Gpo5, WIBUAKOCTI PYXY 3, Bill TPUBAIOCTi ! PO3ABAaHHs Ta YaCTOTU OOEpTaHHs

KOHYCHO-JIONIATEBOTO [I03yBaJbHOIO POOOUOro OpraHy, Ha OCHOBi SKOi MOXKHA Y3TOIUTH NPOTYKTHUBHICTB ¢, Ta
WBHAKICTE PyXy ,,, JIHIHHOTO po3jaBaya-103aTopa 3 TPUBAILICTIO PO3JABaHHS [ Ta YaCTOTOK OOCPTAHHS 7

KOHYCHO-JIOTIATEBOI'0 JT03yBaJbHOTO pPOOOYOro opraHy. AHami3 HOMOrpadiyHOi 3aJeKHOCTI  ITOKa3ye, IO 3i
301IbIIEHHAM TPOIYKTUBHOCTI  ¢,,, JiHIIHOTO po3JaBauya-103aTopa AMCIEPCHUX KOMIIOHEHTIB 3a PIi3HUX HOPM
Buadi (), TPHMBANCTb / PO3NABAHHS 3MEHUIYETHCS, a WIBMAKICTH HOro pyxy 9, 3i 36uIblIeHHAM (pOHTY

poszaBaHHs Ly 3pocrae. 3a MAaKCHMAlbHOI NPOAYKTHBHOCTI JIHIHHOTO pO3/iaBava-103aTtopa ¢, = 0,558 xr/c,

HOPMHU BHJadi JUCIEPCHUX KOMIOHeHTiB (O, = 2,0 xr Ta ¢poHTy poszmaBaHHA L, = 1,2 M IIBHAKICTH pyXYy,

TPHUBAJIICTh PO3JaBaHHSA 1 YacToTa 0OEpTaHHS KOHYCHO-JIOIATEBOrO J03YBaJHLHOIO pOOOYOro OpraHy CTaHOBJIATH,
. . -1 . . .
BIJIITOB1THO, 91,03 =0,33m/c,t=3,5¢c,n=2,5¢ . HaykoBa HOBH3HA. Briepie ofepikaHi MaTeMaTHYHI 3aJISKHOCTI,

SKi J]al0Th 3MOT'Y Y3TOAMTH HPOAYKTHUBHICTh Ta MIBHAKICTH PyXy JIHIMHOrO po3aaBaya-103aTopa 3 TPHBAIICTIO
pO3JaBaHHs 1 4acTOTOI OOEpTaHHS KOHYCHO-JIONATEBOI'0 poOOYOro opraHy 3a pi3HHX HOPM BU@di JUCHEPCHHX
KOMITOHEHTIB 1 (ppoHTy po3naBanHs. [IpakTudna 3HauynicTsb. Oepkani aHAITUYHI TOCITIPKEHHS IIPOAYKTUBHOCTI
Ta MIBUAKOCTI PyXy JIHIHHOrO po3aaBaya-i03aTopa IUCIIEPCHUX KOMIIOHEHTIB JIO3BOJIMIIM OOIPYHTYBaTH HOro
pexxuMHI Tapamerpu. OTpUMaHi pe3ylibTaTH MOXKYTh OyTH BUKOPHCTaHI TP ITPOEKTYBaHHI HOBOT'O 00JIaTHAHHSL.
Knrouosi cnosa: mponyKTUBHICTb, JIHIHHAN pO31aBay-103aTOp, JUCIICPCHI KOMIIOHSHTH, POOOYHI OpraH.

Bcmyn
Pobora poznaBadiB-103aToOpiB ITUCIIEPCHUX KOMITOHEHTIB MEPEBAKHO 3AICKHUTh Bill KOHCTPYKIIil
po3naBada Ta THIY Horo pobodoro opraHy. OCHOBHHM NapamMeTpOM pO37aBadiB-I103aTOPIB € Mpo-
JOYKTHUBHICTh Ta MIBHAKICTh pyXy. KoHCTpykuis iX moBMHHa OyTH Takoro, 1100 BOHHM HE MOTpeOyBaiH
JOJIATKOBOI IUIOIII Ha MEPEMIIICHHs, HE 3a0pyIHIOBAIU IIOBITPS B MPUMIIICHHI BUKUIHUMH Tra3aMu,
CTBOPIOBAJIM HEBUCOKUH PIBEHb MIyMy B MPUMIIIEHHI 1 3a0e3MeuyBaid MaKCUMAIbHY MPOMYKTUBHICTD 1
TOYHICTH JI03yBaHHS 3 MiHIMAJIbHUMU BUTPATaAMH CIIOXKHBAHOI MOTYKHOCTI.

Ananiz nimepamypHux oscepen

AHai3 pi3HUX aBTOMATH30BAHUX CHCTEM, MPHUCTPOIB 1 YCTAHOBOK U PO3JaBaHHS JUCIEPCHUX
KOMIOHEHTIB [1, c. 9-11] moka3aB, 1o NMpy 3aCTOCYBAaHHI TAKUX CHCTEM CKOPOYYIOTHCS BUTPATH PYUYHOI Mpari
Ha TIPUBII JIO3YBAIBHUX MPHUCTPOIB, BHUKIFOYAETHCS OE3MOCEpeaHsl Yd4acTh oOreparopa B JI03YBaHHI
KOMIIOHEHTIB, 301IBIIYEThCS X TOUHICTH J03YBaHHS, a poOoTa orepaTopa OOMEKYETbCS BHIAYCI0 KOMAaH] i
KOHTPOJIEM 1X BUKOHAHHS, Ta JO3BOJIMB OOIPYHTYBATH THIT po3/iaBaya i oro 103yBallbHUI pOOOUHiA OpraH.

OCHOBHOIO BUMOI'0I0, II[0 BHCYBAEThCS 10 JIHIHHMX pPO3JaBaviB-103aTOPIB JTUCHEPCHUX KOM-
MOHEHTIB, € 3a0e3MeYeHHs] B1IMOBITHOT MPOAYKTHBHOCTI 1 TOYHOCTI JO3YBaHHS Ta BHUOIp ONTHMAaJIbHUX
napaMeTpiB i peXKUMiB HOro poOOTH.
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3mifiCHUBIIM OIJIST 1 aHAI3 TEOPid MPOLIECY PO3aaBaHHs TUCIICPCHUX KOMIIOHEHTIB [2-5;7, 8], MokHa
CKa3aTH, 10 BOHKM OPiEHTOBAHI MEPEBAKHO HA TPYIIOBE PO3/IABaHHS, TOMY PO3pOOKa KOHCTPYKIIii Ta aHAJITHY-
Hi JIOCIIIKEHHSI TIPO{yKTHBHOCTI JTIHIMHOrO po3/1aBaya-103aTopa JUCIICPCHUX KOMIIOHEHTIB € aKTyaJIbHUMH.

Mema
Po3poOka KOHCTPYKLIi Ta NPOBEACHHS AaHANITHYHUX AOCHIHKCHb HMPOAYKTUBHOCTI JIIHIHHOTO
po3aaBaya-103aTopa JUCIIepPCHIX KOMITOHHTIB.

Memoouka npogedenHs 00CnioNHceHb

Po3pobsienuii miHIHHUN po37aBav-7103aToOpP AUCIEPCHUX KOMIIOHEHTIB, KW mepenbadyeHuid s
poOOTH B aBTOMAaTH30BaHil CHCTEMi ympaBiiHHS TexHonoriuauM mpornecom (ACY TII) 3 nozyBaibHUM
poOOYMM OpraHOM KOHYCHO-JIONATEBOrO THITY, IO 3aXUIIEHU TaTeHTOM Y KpalHH Ha BHHAXiJ [6] 1 MOXe
OyTH BUKOPUCTAaHWH B peXnUMi Oe3repepBHOI 1 TUCKpeTHOI HOpMHU Bruaadi. OcoOIUBICTIO HOTO € HasSBHICTh
3aco0iB ISl YIPABIiHHS MPOIECOM PO3JaBaHHS 1 J03yBaHHS JWUCIEPCHUX KOMIIOHEHTIB peecTpaii Ta
nepeadi  JaHUX, BigoOpakeHHs 1 30epiranHs iH(opMariii. Cxema 1 3arajgbHHH BUIJIAL JIIHIHHOIO
po3aBaya-103aTopa JUCIICPCHUX KOMIIOHEHTIB HaBecHa Ha puc. 1, 2.
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Puc. 1. Brok-cxema ninitinoeo po30aeaua-003amopa OUCNePCHUX KOMNOHEHMIB:

1 — Oynkep; 2 — niosicna pama; 3 — kapemia, 4 — npusio na nepemiujentst po30asava-o0o3amopa,; 5 — Hepyxoma
banka; 6 — erekmpoOsu2yH Ha NPUsio poHoY020 Op2ary 003amopa; 7 — UMIPIO8ay Yacmomu 00epmanHs pobo1o2o
opeany; 8 — pedykmop; 9 — mygma; 10— 3axucnuil kodxcyx;, 11 — npucmpitl 3MiHU HANPAMKY pyxy nomoky, 12 —
BUMIPIOBAY NOMOKY CUNKUX KOMNOHeHmis, 13 — sumipiosay kpymuoeo momenmy, 14 — mensoniocumosau, 15 —
xomn tomep; 16 — erexmponnutl wacmomomip, 17 — onroku scuenennsi, 18, 19 — 36ipui micmkocmi s 360py
HeoOXIOHUX | HenOmMPIOHUX NOPYILL OUCHEPCHUX KOMIOHEHMIB

Fig. 1. Block diagram of a linear dispenser-doser of dispersed components:

1 — bunker; 2 — hanging frame,; 3 — carriage; 4 — drive for moving the dispenser-dispenser; 5 — fixed beam, 6 — electric
motor to drive the working body of the dispenser; 7 — meter of the rotation frequency of the working body, 8 — reducer;
9— coupling; 10— protective cover, 11— a device for changing the direction of flow; 12 — flow meter of loose components;
13 — torque meter; 14 — tension amplifier, 15 — computer; 16 — electronic frequency meter; 17 — power supply units;
18, 19 — collecting capacities for collecting necessary and unnecessary portions of dispersed components
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JiHiiHul pO31aBay-103aTop JUCHEPCHUX KOMIIOHEHTIB CKiIaJaeThcs 3 OyHKepa 1, sKwuii
3aKpIIJICHUN 10 MiABICHOI paMu 2, Ha sKiM 3aKpIIUICHI KapeTKd 3 3 MEeXaHi3MOM MPHBOAY PyXy 4, IO
3MIMCHIOIOTh MPSIMOIIHIHHIA 3BOPOTHO-IIOCTYIANBHUNA PyX 1O Hepyxomii Oammi 5. V BepxHid 4acTHHI
po3naBada-103aTopa Ha pami 2 BCTAHOBJICHHH €IEKTPOABUTYH TOCTIHHOT'O CTpyMy 6 Ha MPHBIJ KOHYCHO-
JIOTIATEBOr0  po00YOro OpraHy, Ha SKOMY pO3MIIICHO BHMMIpPIOBaY 4YacTOTH OOepTaHHs 7 Ha 0asi
omepartiiinoro migcumopada tuiy K140 Y/ 701 Ta peaykrop 8. Poboui opranu po3mapaya-103aTopa
BUKOHAHI KOHYCHO-JIOMATEBUMH. Y HIKHIH dYacTHHI OyHKepa po3laBava-io3aTopa | BCTaHOBJICHHH
MPHUCTPIH 3MIHK HANPSIMY PYXY IMOTOKY JHMCIEPCHUX KOMIOHEHTIB 11 Ta BUMIpIOBa4Y MOTOKY JHUCIIEPCHUX
KOMIOHEHTIB 12. [l BHUMIpPIOBaHHS IIOTY)KHOCTI MPOIECY JO3yBaHHSA B KOpIyCl peaykropa 8
BCTaHOBJICHHI BUMIpIOBad KpyTHOro MoMmeHTy 13. [lns 300py mMacu HEOOXigHHMX i HEMmoTpiOHUX MOpIIii
JIICTIEPCHIX KOMITOHEHTIB BUKOPUCTOBYBaH MicTkocTi 18, 19 (puc. 2).

Puc. 2. 3acanvhuil 6uenso niniliHO20 po30asaya-003amopa OUCHEPCHUX KOMNOHEHMIE

Fig. 2. General view of the linear dispenser-dispenser of dispersed components

Pe3ynomamu 0ocnioxcenns ma ix 062060peHHA

Jlist BCTAHOBIICHHS B32€MO3B 3Ky MK MPOIYKTHBHICTIO ¢, , WBHAKICTIO PyXy 9, , TPHBAIICTIO

po3
pO3NaBaHHS ¢ 1 YacTOTOI OOEpPTaHHS KOHYCHO-JIOMATEBOr0 po004YOro opraHy IJiHIHOTO po3naBadva-

703aTOpa 32 PI3HMX HOPM BHAAa4i [MCIEPCHUX KOMIOHeHTiB (), 1 ¢poury posnasanus L,
OOIDYHTOBAHOTO JliaMerpa A03yBaJbHOro pododoro oprany D = 0,2 M mpoBeneMo HOro T€OpeTHuHi
JochimkeHHs. KinpkicTh BHIaHMX JUCHEPCHUX KOMIIOHEHTIB TexHiuHy G, 1 TexHonoriuny G,

PO3paxoBYEMO 3a q)OpMy.IIaMI/Ii
G =4,,"t; (1)
GTexH. = qn : 81703 -z s (2)
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ne Gr, Gr, — TexXHIYHAa 1 TEXHOJOrYHa KUIbKICTh BHJAHMX JHUCICPCHUX KOMIIOHEGHTIB, KT Dpor —

NPOAYKTHBHICTh JiHIHHOrOpo3/1aBaya-103aTopa, Kr/c; ¢, — TPOMYKTUBHICTb JHIHHOIO po3laBaya-

Jl03aTopa Ha TMOTOHHMH MeTp, Kr/mM; 8, — WBHAKICTH PYyXy JIHIHHOTO po3faBaya-go3aropa, M/C; t-—

TPHUBAJICTh PO3JIaBAHHSI, C.
Upupisnssum Bupasu 112 - ¢q,,-t=q,-8,, - — OTpUMAEMO:

qpox = qn : Spox °

[Tpunssmn q9,= £ )
L(.b
OJIEPAKUMO: 9pos = & : 81)03 5
L(.b
0,
abo 9 pos = 2
P L,
9

po3

ne O, — HOpMa BHJIa4i IMCIIEPCHUX KOMIIOHEHTIB, Kr; L, — GpoHT po3faBaHus, M.

Tomni NpoXyKTUBHICTD JIHIHHOIO po3aaBada-103aTopa po3paxoByeMO 3a (HOpMYJIOH:

_9
T =70
IBuakicTs pyxy JiHIITHOTO po3/IaBava-103aTopa BU3HAYMMO 3a (HopMyInoro:
L Ly
pos .
0,

3)

“4)

)

(6)

Jnst BU3HAYEHHS PEKHUMIB pOOOTH JIIHIMHOTO po3aaBaya-n03aTopa JUCIIEPCHUX KOMIIOHEHTIB
MPOBENIEHO MOJIENIOBaHHs piBHsAHL 5 1 6 Ha [IEOM Ta moOymoBano HoMorpamy (puc. 3) rpadiuxoi

3aJEKHOCTI TIPOLYKTUBHOCTI o5, WBHAKOCTI PyXy 9, BiIl TPUBANOCTI / PO3JABAHHS Ta 4YaCTOTH

00epTaHHs KOHYCHO-JIONATEBOr0 J03YBaJIbHOI0 POOOYOr0 OpraHy.

g pos. KT/C T T T T T T
h g Q,=2xr O,=14xr
b5 N/ 0,-08xr
D.=02m h 4 '
. e BT 3=0_21{Ii
< 53
™ b2 e > —
™ 4 T i T r—
~ 1 [ T
i |
M.cl2522520175151.25 858229 0,125 34 2 - : fr=tttn [
o A T e
e~ 1 e T
i 7 i o e a2 L-12u N\ Ly-10w
O,=14xr f ©,=08 ”Z__. Q,=02 "'IL____ Gy 20C | | | | |

Puc. 3. Homoepama 0ns eusnauenis: pexcumie pobomu
JUHIUH020 p0O30a6aya-003amopa OUCNepCHUX KOMNOHEHMIE

Fig. 3. Nomogram for determining the operating modes
of the linear dispenser-doser of dispersed components
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Amnani3 HoMmorpadidHoi 3anexHocTi (puc. 3) Mokasye, IO 31 30UIbIIEHHAM MPOILYKTUBHOCTI  pos
JiHIMHOrO po3/aBaya-103aTopa JUCIEPCHUX KOMIIOHEHTIB 3a Pi3HUX HOPM Buaui (), TPUBAICTh ¢ po3Ja-

BaHHS 3MEHLIYETHCS, a IBHUAKICT HOro pyxy 8,

, 31 30UIbLIEHHAM QPOHTY po3naBanHs L, 3pocTae.
Ha ocHoBi HOMOrpagiuHOi 3aJ1eKHOCTI MOXKHA Y3TOAUTH MPOAYKTHBHICTb ¢po; TA IBHUIKICTb PyXY

9 nmiHIAHOrO po3maBaya-I103aTopa 3 TPUBAIICTIO PO3JaBaHHS t Ta YaCTOTOH OOEpTaHHS # KOHYCHO-

po3
JIOMaTEeBOro A03yBAIBHOTO POOOYOro OpraHy.

3a MaKcHUMaJIbHOI MPOIYKTUBHOCTI JiHIHHOr0 po3aaBada-103aTopa gy, = 0,558 kr/c, Hopmu BHadi
AUCTIEpCHUX KOMIOHEHTIB O, = 2,0 kr Ta GpoHTy po3aaBaHHA Lg = 1,2 M IIBUIKICTH PyXy, TPUBANIICTh

po3aBaHHs 1 YacToTa OOEpTaHHsS KOHYCHO-JIOMATEBOrO J03YBAJBLHOIO POOOYOro OpraHy CTAHOBIIATH.
. . -1
Bimnosinno, 8,,=0,33 m/c,7=3,5¢, n=25¢".

Bucnoeku
VY craTTi po3po0JieHO KOHCTPYKIII0 Ta MPOBEACHO aHANITHYHI JOCIIPKEHHS MPOAYKTHBHOCTI Ta
MIBHJIKOCT1 pyXY JIIHIHOTO po3/iaBava-103aTopa JUCIIEPCHUX KOMITOHEHTIB.
OpnepxaHi MaTeMaTH4HI 3aleXHOCTI (5,0) JalOTh 3MOTY Y3TOAUTH HPOAYKTHBHICTH (p,; Ta
WIBHJKICT pyxy &,

. JiHIIIHOro po3aaBaya-703aTopa 3 TPUBATICTIO PO3JABAHHS ¢ 1 YACTOTOIO OOEpTaHHS
KOHYCHO-JIOIIaTeBOro pododoro oprany (puc. 3) 3a pi3HMX HOPM BHJa4i JTUCHEPCHUX KOMIIOHEHTIB (O, 1
(bpoHTy po3aBaHHA L.

3a MaKcUMaJIbHOI MPOIYKTUBHOCTI JiHIHHOrO po3aaBada-103aTopa gy, = 0,558 kr/c, Hopmu BHadi
AucriepcHUX KoMIoHeHTiB O,= 2,0 kr ta GpoHTy po3faBaHHs Ly = 1,2 M HIBUAKICTH PYXy, TPUBANIICTh
po3JaBaHHs 1 YacToTa oOepTaHHs KOHYCHO-JIONATEBOI'O JO03YBAJILHOTO POOOYOro OpraHy CTaHOBISITH,

BimmosimHo, 9, =033 m/c, 1=3,5¢,n=2,5¢"
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DYNAMICS OF LINEAR PRODUCTIVITY
DISTRIBUTOR-DISPENSER OF DISPERSED COMPONENTS

Goal. Design development and analytical studies of the productivity of a linear dispenser-doser of dispersed
components. Method. A mathematical model of the performance and speed of movement of a linear distributor-
dispenser of dispersed components was considered, based on which a nomogram was built to determine the modes of
its operation. Constructed dependencies and analysis of the obtained results were carried out with the help of a
graphic editor. The results. The design was developed and a nomogram was built to determine the operating modes
of the linear dispenser-dispenser of dispersed components. To justify its mode parameters, simulations of equations 5
and 6 were carried out on a PC and a nomogram of the graphical dependence of productivity qroz, speed of
movement on the duration t of distribution and the rotation frequency of the cone-blade dosing working body was
constructed, on the basis of which it is possible to reconcile the productivity qroz and the speed of movement of a
linear distributor- dispenser with the dispensing duration t and the rotation frequency n of the cone-blade dosing
working body. The analysis of the nomographic dependence shows that with the increase in productivity q of the
linear dispenser-dispenser of dispersed components at different rates of dispensing, the duration t of dispensing
decreases, and the speed of its movement increases with the increase of the dispensing front. At the maximum
productivity of the linear distributor-dispenser qroz = 0,558 kg/s, the rate of release of dispersed components = 2,0 kg
and the distribution front L = 1,2 m, the speed of movement, the duration of distribution and the rotation frequency
of the cone-blade dosing working body are, respectively, = 0,33 m/s, t = 3,5 s, n = 2,5 s-1. Scientific novelty. For the
first time, mathematical dependencies have been obtained that make it possible to match the productivity and speed of
movement of the linear dispenser-dispenser with the duration of dispensing and the frequency of rotation of the cone-
bladed working body for different rates of dispensing dispersed components and the dispensing front. Practical
significance. The obtained analytical studies of the performance and speed of movement of the linear distributor-
dispenser of dispersed components made it possible to justify its mode parameters. The obtained results can be used
in the design of new equipment.

Key words: performance, linear dispenser-dispenser, dispersed components, working body.
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