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JOCIAZKEHHA KIHEMATHUKH TPUCTPOIO JUIA
COPTYBAHHJ TBEPAUX ITOBYTOBUX BIAXOIIB

3anponoHoBaHi aHATIITHYHI 3aJIKHOCTI OCHOBHUX KIHEMAaTHUYHUX 1 TEOMETPUYHHUX NMapaMeTpiB o0JamTy-
BaHHS JJIS1 COPTYBaHHA MPYXKHHUX CKIAJOBUX TBEPAUX MOOYTOBUX BigxoniB. OTprMaHi paLioHaNbHi 3Ha-
YeHHS! OCHOBHHMX KIHEMaTHYHHX 1 T€OMETPUYHUX HapaMeTpiB OONAIITYBaHHS ISl COPTYBaHHS MPYXKHHUX
CKJIaJIOBHX TBEPJUX MOOYTOBUX BiJIXOJIB.

Offered analytical dependencies main cinematic and geometric parameters of device for sorting springy
forming hard domestic waste. Received rational importances main cinematic and geometric parameters of
device for sorting springy forming hard domestic waste.

ITocTanoBka npo6aemu. CTaTUCTHKA CBIIYHTH, IO 00’ €M TBEPAUX MOOYTO-
Bux Bigxoxis (TIIB), mo yTBoprOIOTHCs B YKpaini nepesumye 46 mim. m*/pix [1].
OnuuM 13 nepcneKTUBHUX NUIAXIB moBoakeHHs 3 TIIB € ix mepepoOka, sika moku
110 HE 3HAMIIIA IIMPOKOTO BUKOPUCTAHHS B HAIlll KpaiHi, Ha BIIMIHY BijJ €KOHO-
MIYHO PO3BHHYTHX KpaiH, Jie nepepooroerbes a0 42 % Binxoxis [2]. Ilpu Hepos-
ninpHOMY 30upanHi TIIB iXHI KOMIOHEHTH, SIK MPABWIO, HE COPTYIOThCS TMEpen
nepepoOkoro. CopryBanHs ckiaanoBux TTIB m03BOAUTH 3a0111a/1KyBaTH CUPOBUHHI
pecypcH, He 30UTbIIYBAaTH TJIONLY 3€MEJIbHUX AUISTHOK MiJ] MOJIFOHU Ta CMITTE3BA-
JUIIA, a TaKOXK CHOPUSTUME O3JOPOBJICHHIO AOBKULISA. TOMY AOCHIKEHHS, CHps-
MOBaH1 Ha yJOCKOHaJeHHs mpoiiecy copTyBaHHsa TIIB, maioTh Benuvke 3HAUYCHHS
JUTsl KOMYHAJIbHOT'O TOCIIOIAPCTBA 1 € aKTyalIbHOIO HAYKOBO-TEXHIYHOIO 33/1a4€I0.

AHaJIi3 ocTaHHIX A0CTiAXKeHb i myOJikamiii. ABropom [3] po3pobiieHo mpu-
CTpill JUIsi cOpTyBaHHS NpYyKHHUX ckianoBux TIIB, mpoBeaeHi MOCHIAKEHHS MPO-
1ecy iX COPTYBaHHS, a TaKOXX BH3HAUYEHO palllOHaJIbHI1 3HAYEHHS MMapaMeTpiB cop-
TYBaJbHOT'O MPUCTPOIO: BUCOTY NaiHHs BiaxomiB — 1,1...1,2 M; KyT Haxui1y MeTa-
neBoi ity — 40°...50°; mBuakicTs pyxy tpancmoptepa — 0,1...0,2 m/c. Hemoumi-
KOM JIJaHOTO MPHUCTPOIO € T€, 110 BiH JI03BOJISE JIUIIE BIJICOPTOBYBATU MPYXKHI
cknanoBi TIIB Bix mnactuunux. B cBorwo uepry, npyxkHi ckianosi TIIB Taki, sk
JepeBUHA, METaJH, KICTKH, CKJIO TOIIO MaloTh Pi3HI (i3UUHI BIACTHUBOCTI, IO J0-
3BOJISIE€, HA HAIlly YMKY, COPTyBaTu npyxHi ckianosi TIIB Ha ogHOpigHI KOMIIO-

HCHTH.
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Meta pociimxeHb. MeToro poOOTH € OTPUMAaHHS aHATITHYHUX 3aJI€KHOCTEH
Ta palioHaJbHUX 3HAUYCHh OCHOBHUX KIHEMAaTHYHUX Ta TEOMETPUYHHMX ITapaMeTpiB
MPUCTPOIO JJII COPTYBAHHS MPY>KHUX CKIIAJIOBUX TBEPJUX MOOYTOBUX BIAXOIIB 13
BUKOPHCTAHHSAM 0araTOCEKIIHOTO KOHTEHHepa Ha OCHOBI JOCTIIKEHHsS HOro Ki-

HEMAaTHKH.

OcHoBHa 4yactuHa. Po3paxynkoBa cxema copryBanHs TIIB moka3zana nHa
puc. 1. Binxoau mangaroTh 3 BUCOTH N; Ha OXWITYy METaJeBY IUIUTY 3 MMOYATKOBOIO
TOPU30HTAIBHOI MIBUAKICTIO Vo TPAHCIIOPTEPHOI CcTpiuku. ABTOpoM [3] BCTaHOB-
JICHO, 1110 3HAYEHHS KOOPJIMHATH LIEHTPA Baru METaJeBOl MUIUTH B 3aJIE€KHOCTI BiJl
BHCOTH MaJIHHS BIJXOJIIB 1 HIBUJIKOCTI TPAHCIIOPTEPA ICTOTHO BILJIUBAE HA €(DEKTHU-
BHICTh COPTYBaHHS 1 MOKe OyTH po3paxoBaHe 3a JOTIOMOIOK0 PIBHSIHHS TPAEKTOPI1T

NaJIHHA BIAXO/IB HA METAJIEBY ILUIUTY

X, =Vo~/2hy/9 . (1)
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hy

T2
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//xl//////////m/////
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M

Puc. 1. Po3zpaxyHnkoBa cxema coptyBanHs TIIB

Sk BIIOMO, 3 POCTOM 3HAYEHHS WIBUIKOCTI Vo TpaHCHOpPTEpa 3HMXKYETHCS
€(EeKTUBHICTh COPTYBAaHHA. 3HAUEHHS CUJIM yJapy J1040i 3 00Ky METajaeBOl INIUTH
Ha MPYXKHI CKJIQJ0B1 BIIXO/A1B, a TAKOXK JAOBXKUHU BiJcKOKIB TIIB micis 31TKHEHHS

3aJIe’KaTh BiJ] MBUAKOCTI MAIHHS MPYKHUX CKIAJOBUX BIXOIB.
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B MOMEHT nmajiiHHA Ha METaJIEeBY IUIMTY JOYAAapHY IIBUIKICTh BIAXOAIB MOXK-

Ha BU3HAYUTHU 32 (HOPMYJIOIO

vy =V +2gh; . (2)

I3 po3paxynkoBoi cxemu copryBanHs TIIB (muB. puc. 1) MoxkHa omepxatu
TaKi pIBHSIHHS:

(3)

V,, =V, C0sq;
Vv, =V, Sina,

ne Vi,1 Vi, — JOTUYHA 1 HOpMaJIbHA CKJIAJIOB1 JOY/IapHOi MIBUIKOCTI, M/C; O — KYT

namiaas TIIB BigHOCHO mmuTH, °.

[Ticns ynapy o0 meTasieBy IUIMTY, NpykHI KomrnoHeHTH TIIB BigckakyroTh
BiJl HET 31 IBUJIKICTIO, CKJIJIOBI SIKOT MO>KHA BU3HAYUTH 3 HACTYHUX PIBHSHbD!

(4)

V,, =V, =V, C0Sq;
V,, =kv,, =kv; sina,

ne k — koedilieHT BiTHOBICHHS.
Binomo, 1m0 koedillieHT BiIHOBJICHHS CYTTEBO 3aJICKHUTh Bl MaTepiany Tii,

K1 criBypapstoThess. Ha ocHOBI manux aBTopa [4] 3HaueHHs KoeillieHTiB BiJHOB-
JIEHHS 7151 IeIKUX npy)HuX komrnoHneHtiB TIIB naBenexi B Tad:. 1.

Taomuns 1
3Ha4yeHHs KoeQillieHTIB BIIHOBJICHHS AJIS IeSKUX NpYKHUX KomnoHeHTiB TI1B
Marepian JIEpeEBO MeTal KICTKH CKJIO
KoedimienT BimHOBICHHS, K 1/2 5/9 8/9 15/16

KyT naninns o ta Biackoky f TIIB BiAHOCHO IUIMTH MOKHA BU3HAYUTH 32
dbopmynamu:

v 2gh1 _VOtgy . (5)
Vo ++/20hytgy

o1

a = arctg



k(\/29h1 _Votg?/)
— arct , 6
pards Vo ++/20htgy ©

1€ ¥ — KyT HaXWJy METaJIEBOI ILUIUTH, °.

[ToyaTkOBY HIBUAKICTH BIACKOKY NpYyXHUX ckianoBux TIIB MmoxxHa 3HalTH 32
JOIOMOI'OX0 BUpPa3y

Vyq :\/kz(v§+29h1)—(1—k2Xvo Cosy ++/2gh, sin ;/)2. )

[Ticns BIACKOKY BiJl METaleBO1 IUIMTH, NPYKH1 KoMrioHeHTH TIIB pyxaroTscs
31 LIBUJKICTIO, CKJIQJ0BI1 SIKOT MO’KHA BU3HAYUTH 3 HACTYITHUX PIBHSHb!
Vy = Voo €08(y — B);
B : ( ) ¢ (8)
Vy =V SInly — )+ at,.

[Ticns iHTErpyBaHHS PiBHAHB (8) KOOpAMHATH NMPYKHUX ckianoBux TIIB mic-
751 BIACKOKY B1Jl METaJIEBO1 INIUTH MOXYTh OYTH OIKCaH1 CUCTEMOIO PIBHSHB:

X, =Vt COS(V - ﬁ) )
g’ (9)

h, = vzotsin(y—ﬁ)+7.

BuxntounBim yac t, BU3BHAUMMO MIBUAKICTH TPYKHUX ckiagoBux TTIB B mo-
MEHT iX MaJ(iHHs B 0araToCeKIIMHII KOHTEHHED:

9°%;
vicos’(y - B)°

V2=3JV%-+29XJQ(y-ﬁ)+ (10)

BuxkmtounBim yac t, BU3HAUMMO PIBHSHHS TPAEKTOPIT MPYKHUX CKIAJTOBUX
TIIB micns BiICKOKY BiJl METAJIEBOI MIUTH

2
9%,

h, = x,tgly —
2 ng(7 ﬁ)+2V2200032(}/—ﬁ)’

(11)
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ae Xz, h, — MOBKHMHA Ta BUCOTA BiZICKOKY MPYKHUX ckianoux TTIB, m.

3BIAKHA MOKHA BU3HAYUTH JOBKHUHY BIICKOKY NMPYKHUX ckiagoBux TIIB Bix

METAJIEBOI TUTUTH

(12)

X :VZZOSin[Z(V_ﬁ)] 1+ 2h,g _1
’ 2g Visini(y—=8) )

Kyt naninus O npyxuux cknanoBux TIIB y koHTeiiHep MOKHA BU3HAYUTH 3a
dhopmyiioro

9%,
o =arctg| tgly — B )+
90 P sy p) @
CymapHa 10BXKHMHA BIJICKOKY NpYyXHHUX ckiaanoBux TIIB cknagatume
X=X +X;. (14)

3 ananizy Bupasis (6), (7), (12) BumiuBae, 1o JOBXHHA BIJICKOKY MPYKHUX
ckinanoBux TIIB 3anexuth B ocHoBHOMY Bin BucoT namiaas (hi, hy), mBumkocTi
TpaHcroprepa (Vo), KyTa Haxmily MeTajieBol IUTUTH (), a TAaKOK MaTepialy Impyx-
HuX ckinangoBux TIIB (3aBasku xoedimienty BigHoBaeHHs (K)).

Ha puc. 2 moka3zano Tpaektopii pisHUX NpykHUX ckianoBux TIIB mix gac ix
COpPTYBaHHH.

X, M
0 0306091215 18 B T1a0n. 2 HaBenmeHi KiHEMAaTH4HI I10-

0 i
02 - ‘7 Ka3HUKU TPUCTPOIO COPTYBAHHSI, PO3paxo-
0.4 ji?;io ] BaHi 3a gonomororo EOM 13 Bukopucras-
8:2 o || HSM BUXimHHX gaHux: Vo = 0,1 M/c; y = 45°,

z --cki0 || hy =1,2 m; h, =0,8 M 1151 TakuX TPYKHUX

£1,2 N ckmagoBux TIIB, sk mepeBo, meran, KICT-
LA S == S KH, CKIIO.
tg \\ : B ‘-\.:‘\:\ ] SAx BugHO 13 TabM. 2, cymMapHi JOBXKH-

5 \ \ T HU BIJICKOKIB TpykHHX ckianoBux TIIB

. CYTTEBO 3aJieKaTh BlJ IX Mareplaiy, II0
Puc. 2. TpaexTopii pi3HUX IPYKHUX y 4 plafy,

ckiagoBux TIIB mig yac ix COPTYBaHHS MOKE 6YTI/I BUKOPHUCTAHO IJIs1 COPTYBAHHSA
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IIUX CKJIQJOBHX y 0araToCeKI[iiHUI KOHTEeHHEp, TOBXKHUHY CEKIlil sKoro | MoxHa

BU3HAYUTH 32 HOPMYJIaMHU:
|, =X, = X1 +hy (Ct951 —Ctgo, ) ; (15)

Xpinn —Xpjq t h3 (Cthi—l B Ctg5i+1)

| = .
i 5 ; (16)
In =Xon = Xppa t h3(Ctg5n—1 B Ctgén )’ (17)
e I — HOMep 3a MOpSAAKOM MNpyKHUX ckiafgoBux TIIB (auB. Tadm. 2) i>1uU

U 1< N; N — KUIbKIicTh BUAIB pyxHUX ckianoBux TIIB; hy — Bucora Gararocek-
[IHOTO KOHTEHWHEpa.

Tabnui 2
KinemaTnyHi MoKa3HUKU IPUCTPOIO COPTYBAHHS JUIsl pI3HUX NMPYKHUX ckiagoux TIIB
Howmep 3a nopsiakom Marepian B, ° Voo, M/C | Vo, M/C | X2, M X, M o, °
1 JIepeBO 25,63 1,516 | 4,240 | 0,509 | 0,559 | 70,29
2 MeTan 28,08 2,036 | 4,453 | 0,678 | 0,728 | 64,05
3 KICTKH 40,49 4,230 | 5,794 | 1,567 | 1,617 | 43,30
4 CKJIO 42,00 4,505 | 5998 | 1,713 | 1,763 | 41,40

baratocekmiiiHuii KOHTEHHEp MOBHHEH PO3TAIIOBYBATHCh Ha TaKil BijmcTaHi lg
B1Jl BEpTUKAJIBHOI OC1 Be1ly4oro 6apadaHy CTpiuKu BEPXHBOT'O TpaHCIIOPTEPA

I, = x, +1,5%,, —0,5x,, —h,ctgd; . (18)

OTpumaHi 3aJ€XHOCTI MOKYTh OyTH BUKOPUCTaHI i/l 4ac MPOBEIEHHS Mpoe-
KTHUX PO3PaxXyHKIB HOBUX KOHCTPYKIIM TPHUCTPOIB ISl COPTYBaHHS MPYNKHUX
cxianosux TIIB.

['eomeTpuuHi po3Mipu Ta MOJOKEHHSI 0AraTOCEKIIMHOIO KOHTEeMHEpa MiJ] Yyac
copTyBaHHS pYyKHUX ckinagoBux TIIB mokazano Ha puc. 3.

3a JaHUMH, HaBEJICHUMHU B Ta0J. 2, BEIMYNHH, PO3PAXOBaHi 32 3aJI€KHOCTAMH
(15) - (18), ckmamarots: lg = 0,456 M, I; = 0,163 M, I, =0,511 M, I3 = 0,501 M,
|4 = 0,142 M.
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Puc. 3. 'eomerpuuHi po3Mipu Ta MOJOKEHHs 0araToCeKIifHOro KOHTeitHepa I yac
COpPTYBaHHs NpyKHUX ckiagosux TIIB

BucHoBku.

3anponoHOBaHO aHAITHYHI 3aJIEKHOCTI OCHOBHMX KIHEMAaTHYHHX Ta T€OMET-
PUYHUX MapaMmeTpiB MPUCTPOIO ISl COPTYBAHHS MPYKHUX CKJIAJOBUX TBEPAMX
MOOYTOBHX BIJIXOJIB y 0araTtoceKiMHUIl KOHTEMHED, 0 MOXYTbh OYyTH BUKOPHUC-
TaHUMH T1]] 4aC MPOBEJACHHS MPOEKTHUX PO3PAXYHKIB HOTO HOBUX KOHCTPYKIIIi.

OTtpumaHo palioHandbH1 3HAYEHHS OCHOBHHX KIHEMAaTHUYHHX Ta TeOMETpHd-
HUX NapaMeTpiB MPUCTPOIO JIJIsi COPTYBAHHS MPYKHUX CKIIAJOBUX TBEPAUX MOOY-
TOBHX BIJIXOMIB 13 BUKOPUCTAHHSIM 0araToCEKIIHHOTO KOHTEWHepa, SKI J03BOJIS-
I0Th 3a0€3MEUYUTH BUCOKI MOKAa3HUKHU MPOIIECY COPTYBAHHS MPYKHUX CKIATOBUX
TBEPJIUX MOOYTOBUX BIJXO/IIB.
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