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Anortanis. Po3pobiena koHCTpykuist nBoOGapabaH-
HOTO HaBICHOTO IPUCTPOIO JUISi MPUYIMTHOTO PO3KUIAyYa
opraniganx mo6pus IIPT-10, mo cyTTeBO pO3OIHPIOE
HOTO TEeXHOJOTIUHI MOXKIMBOCTI IIPH MEXaHi3amii KOMIIO-
cTyBaHHs. EkcriepuMeHTanbHa KOHCTPYKILST YCTAHOBIICHA
Ha PO3KHUJA4 OPTaHIYHHUX JOOPWB 1 CKIANAETHCA 3 HIK-
HBOTO 1 BEPXHBOTO JIITEPiB Ppe3epHO-OapaOaHHOTO THITY.
BepxHiit OiTep 3MiIIyeThCS BITHOCHO Bici HIDKHBOTO Ha
+400mM. Bubpano niama3on 3HaueHHs (akTopiB JOCIi-
JOKCHHS: 4YacToTa OOEpPTaHHS BEPXHBOTO 1 HIKHBOTO
oitepir: 170-490 xB, a Takox JiHiliHi MIBMAKOCTI TpaH-
cnoptepy — 0,05...0,25 m/c.

MopenoBaHHS TNIPOBEEHO 3a IUIaHOM bokca-
BeHnkiHa i3 3araabHOI0 KUIBKICTIO JoChigiB — 27. OcHOBHI
KpuTepii poOOTH: OTHOPIAHICTH 32 BOJOTICTIO, IPOITYCKHA
CIIPOMOXHICTh, CIIO)KHBaHa EHEPreTUYHA IOTYKHICTb.
3 BUKOpHCTaHHAM mporpamuoro maketry Mathematica
MPOBEJICHO AMPOKCUMAIIII0 OTPUMAHUX JaHUX, B Pe3yJib-
TaTi SKOI OTPUMAHO DPIBHSIHHS 3aJIS)KHOCTI ITOTYXXHOCTI i
OJTHOPIAHOCTI CyMiIIri Biff paKTOPiB JOCITIHKEHHS.

B pesynbrati ekcriepiMeHTaNbHIX JOCIIKEHb TIPH-
ginHoro poskumaua noopus [1PT-10 i3 aBoGapabaHHMM
HaBICHUM IIPUCTPOEM BCTAHOBJIEHI 3aJI€KHOCTI CEpPETHbO-
IO 3Ha4YeHHs BUTpa4aeMol MOTYXHOCTI P 1 omHOpigHOCTI
THO€-KOMIIOCTHOI CyMillli dw BiJl 4aCTOT 0OEpTaHHS HHXK-
HBOTO Ta BEPXHBHOTO pOOOYUX OPraHiB ni, Nz, MIBHUIKOCTI
MepEeMIIIeHHsT THOE-KOMITIOCTHOI CyMiIi (MIBUIKICTh Tpa-
Henoptepy I[TPT-10) V i po3rantyBanHsS BEpXHBOTO POOO-
YOro OpraHy BiTHOCHO HIKHBOTO L. Bu3HaueHi parfiona-
JBHI KOHCTPYKTHBHO-TEXHOJIOTIUHI TapaMeTpu po3pod-
JICHOTO HaBICHOTO TPHUCTPOIO B PE3YNBTATi BHPIIICHHS
KOMIPOMICHOT 3a/1a4i, a caMe 3a0e3MeUcHHs HaHOUThIIOT
OJTHODIZTHOCTI THOE-KOMIIOCTHOI CyMilli 13 HU3BKUMHU
€HepreTMYHuMH  BTparamu: n1 = 320  00/xB,
n; = 170 06/x8, V = 0,05 m/c, L = 0,4 m. [Ipu upomy
OJIHOPIJIHICTh ~ THOE-KOMIIOCTHOI ~ CYyMIillli  CKJIajaia
6= 0,88, a cnoxwuBaHa noTyxHicth P = 3,34 kBT.

Ki11040Bi cjioBa: KOMIIOCT, EKCIIEPUMEHT, PO3KHIaY
OpraHiYHUX JOOpPHB, HABICHHUI MPHUCTPil MBOOApaOaHHUIA,
OJTHOPITHICTH CYMIiIlli, EHEPTOBUTPATH.

IMocranoBka npodJjemMu

[NourykoBi gociimkeHHsT poOOTH CEpiiHOTO PO3KH-
naya opraniuaux noopus ITPT-10 B npouecax mexaHizo-
BAaHOTO KOMIIOCTYBaHHS B OypTax BHU3HAYMIH CYTTEBI
HEJOJNIKA B BHKOHAHHI TE€XHOJIOIYHHMX 3a/1a4, sKi HeoO-

XimHI, a caMme, ¢(CKTHBHE MOJPIOHCHHSA 1 3MIlTyBaHHS
CHPOBUHHM JUIsl CTIHKUX Ol0TEpMIYHMX IpOLECiB, GopMy-
BaHHS OypTiB 3a MOTPiOHOIO BHCOTOMO i mupuHO0. Crc-
TEMHHH aHali3 omepariii MexaHi30BaHOTO IPOIECY KOM-
MIOCTYBaHHS TI0Ka3aB JOLUIBHICTh BUKOPUCTAHHS TEXHid-
HOTO 3ac00y K TPaHCIIOPTHOTO 3aco0y IS IepEMIICHHS
CHPOBMHHM 0 MaWJaHYMKy TepepoOKH, HAKOIMYCHHS
KOMIOHEHTIB TEXHOJOTIYHOI CyMilli, TPOBEICHHS BUBaH-
Ta)XCHHSI CUPOBUHH 3 (JOPMYBaHHSIM OYypTiB 3 3aJaHUMU
napamerpamu [1, 2]. BHUKOPHCTOBYIOUM KOHCTPYKIIIO
po3kumava sik 0a30By, po3poOJICHUN HaBiCHUI qBOOapa-
OaHHUIT TPUCTPIHi, IO MiABHUIYE TEXHOJIOTTUHI MOMKIIUBO-
CTi B MpoOIecax MEXaHi30BaHOTO KOMIIOCTyBaHHS. Jloiii-
JBHICTh TEXHIYHUX DilIeHh 10 BUKOHAHHIO TEXHOJOTiY-
HOTO TIPOIIECY, OJICPKAHHIO SIKICHUX XapaKTEpPHCTHK CH-
POBHHHM, BH3HAUEHHS pAI[iOHAJIBHUX KOHCTPYKTHUBHO-
KiHEeMaTHYHHX T1apaMeTpiB 0OIPYHTOBYBaJIACh MO PE3yIIb-
TaTaM eKCIEepHMEHTAIBHOI IIEPEBIPKH.

AHaJii3 nonepeaHix 10caiIKeHb

3a ocTaHHI /1Ba JECATHIITTSA BIOCKOHAJICHHIO KOHC-
TPYKIii pPO3KHIa4diB OPTraHiYHUX TOOPHUB TS POIIINPEHHS
iX TEXHOJIOTIYHHUX MOXKJIMBOCTEH B YKpaiHi HpHUCBSUEHI
po6otu I'ony6a I'. A., [Tasnenko C. 1., Kyapi B. O. [2, 3,
4]. TlpuroTyBaHHs KOMIIOCTIB AJIs1 BUPOOHHUIITBA ICTIBHUX
rpubiB BiOyBa€THCS 3 BUKOPHCTAHHSIM CEPIHHOTO PO3KH-
Jlaya OpraHIYHUX JOOpWB, IO B MEXaHi3alii MPOIECiB
BUKOHYE ITPOMIXKHE 3Ha4eHHs NpU (OPMYBaHHI TEXHOJIO-
rivaoi cymimi [3]. B poboti Kyapi B. O. posrisgaerscst
HaBiCHAa KOHCTPYKIIisl, IO BCTAHOBJIIOETHCS HAa PO3KUIAY i
3abe3nedye GopMmyBaHHS OypTy ab0 BHECEHHS TOTOBOTO
MPOAYKTY 3a OTIOMOTOI0 POTOPHO-JIOIATEBOTO POOOIOTO
oprany [4]. llupoke BUKOPUCTAHHS PO3KHAAUIB OpTaHid-
HUX MOOpHWB B MiATOTOBII CyMilIeil Al KOMIIOCTYBaHHS
MIPUIIIOTH yBary B po0oTax pociickkuxX BUeHNX boHma-
penko A. M., Tlerpenxo 1. M. [5, 6].

BaxnuBicTh BIOCKOHAJIEHHS KOHCTPYKUII 1 MpaKTH-
YHE 3HAYCHHS po3misaanock B poboti Crnesaka H. B. [7].

Po3pobiiena i 00rpyHTOBaHa HUM KOHCTPYKIIS TIPH-
3HAa4YCHA I BUKOPUCTAHHSA B TEXHOJOTIT IMiATOTOBKH
CHPOBUHH — €(pEKTUBHOMY MNOJPIOHEHHIO TBEPAUX Opra-
HIYHUX n00pwB. Oris MoNepeaHiX JOCTIIKEHb TIOKa3ye
aKTyaJbHICTh BHOPAHOTO HANPSMKY IOCTIDKCHHS IS
TEXHOJIOTIYHUX 1 TEXHIYHHUX PIMICHb B MeXaHi3almii KoM-
MTOCTYBaHHSI.
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Mera po6otu

IIpoBeseHHST eKCIIEPUMEHTAIBHOTO OOTPYHTYBaHHS
pamioHamBPHUX MapaMeTpiB  PO3pOOJIEHOTO HABICHOTO
HPHUCTPOIO 3 PO3pPOOKOI0 MaTeMaTHYHUX Mojeieil mapa-
METpiB ONITUMI3aIlii.

Pe3yabTaTn nociigxeHb

[Iporpama nocunimkens nepeabayana:

1.P0o3po0OKy METOAMKH JIOCIIPKEHB.

2.Po3po0OKy eKCIIepUMEHTAIBHOI YCTaHOBKH.

3.00rpyHTYyBaHHS 1 BHOIp (haKTOPiB Ta KPUTEPIiB
OoInTUMi3arii.

4.TIpoBeneHHS EKCIICPUMCHTIB.

5.00po0iTOK pe3yabTaTiB Ha OCHOBI OJIEp)KaHUX Ma-
TEeMaTUYHHX MOJEINCH.

6. BucHOBKM 1O pe3yJibTaTaM JIOCHiPKEHb.

Jis  peamizamii eKCHEPUMEHTATBHUX OCHIKEHb
mpoIiecy MeXaHi4HOl aepamii 1 3MillyBaHHS T'HO€E-
KOMIIOCTHOT CyMiIlli OyJI0 CTBOPEHO CKCIEPHUMEHTAIbHY
YCTaHOBKY Ha 0a3i mpUYimHOTO po3kumaua goopus ITPT-
10 i3 nBoGapaban Po3pobnennii HaBicHUI TPUCTPIH IS
NOApiOHEHHS TBEpANX OopraHiyHuX 100puB (puc. 1) ckia-
Jla€Thes 3 IBOX OapabaHHMX poOOYMX OpPraHiB i3 pajialb-
HO pO3TaIIOBaHMMH JIONATSMH MO TBUHTOBIH JiHil. Huxk-
Hilf GapabaHHMi poOOYMii OpraH 3aKkpiIIeHO 110 CepeHHi
HaBICHOTO NPHUCTPOIO0 0€3 MOJKJIMBOCTI MEpPEMILIEeHHs MO
ropu3oHTaii. Bepxniit 6apabanauii poOoumii opraH BcTa-
HOBJICHO i3 MOJXKJIMBICTIO TEPEMIIICHHS [0 TOPHU3OHTAINI
Ha Biactawb + 0,4 M BiIHOCHO HI)XHBOTO OapabGaHHOTO
pobouoro oprany. TakoX € MOXIHUBICTh IE€MOHTYBaTH
BepxHiii OGapabanHmii poboumii opraH. BepxHs 3axucHa
gacThHa (apKa) HPUCTPOIO Uil HOAPIOHEHHS TBEPANX
OpraHiyHMX JOOPHB CTBOPEHA 3 MOJKJIMBICTIO OMYCKaHHS
y pa3i BIZICYTHOCTI BEpXHBOTO 0apabaHHOTO POOOYOro
oprany. B nito 6apabanHi po0Oo4i OpraHu NPHBOIATHCS
JIAHIIOTOBUMH Niepe/jadyaMy 3 BUKOPHCTaHHSIM aCHHXPOH-
HOTO EJICKTPOJBHUI'YHA, SKMH BCTaHOBJICHO Ha BEPXHIiH
3aXMCHIH 4YacTWHI (apii) NPHUCTPOIO AJsl NOAPIOHEHHS
TBEPIUX OPTaHIYHUX JOOPUB.

Buxonsgun 3 TEOpeTHYHHX IOCTKEHb Ta aHaNi3y
JMTEpaTypHUX  JDKEpel  HE3MiHHI ~ KOHCTPYKTHBHO-
TEXHOJIOTIYHI TapaMeTPH PO3pPOOIIEHOTO HABICHOTO TpPH-
CTpOIO AN TOAPIOHEHHS TBEPIANX OPTaHIYHUX T0OpHB
HaBeJleHi B Ta0. 1.

3a (akTopH CKCIEPUMEHTAILHUX IOCIIIKeHb OyIn
NPUIHATI HACTYNHI KOHCTPYKTHBHO-TEXHOJIOTIUHI mapa-
MeTpH (pHc. 2): yacToTa 00epTaHHA HIDKHBOT'O poO0OUYOro
opraHy ni, 4actota oOEpTaHHS BEpXHbOro OapabaHy ny,
JiHIfHa MBUAKICTD TMEpeMilIeHHS THOE-KOMIIOCTHOI Cy-
Mimi (mBuakicts Tpancnoprepy ITPT-10) V, posrarmry-
BaHHS BEPXHHOI'O PoOOYOro OpraHy BiZIHOCHO HHMXXHBOTO
L (mexi BapitoBaHHS Npe/ICTaBIEH] B TaOnui 2).

YacToTn 00epTaHHsI HIYKHBOTO 1 BEpXHBOTO POOOUMX
OpraHiB BCTAHOBIIIOBAJIMCS IUIIXOM 3MIHH 31pOYOK 1 LieT-
KiB Ha MPHUBOIHUX MexaHi3MaXx. JIiHiiiHA IIBHIKICTH Tie-
peMIIeHHS THOE-KOMIIOCTHOI CYMIIIi BCTaHOBJIIOBAJIACS
[UITXOM 3MiHHU 3ipOYOK Ha NMPUBOAHOMY MEXaHi3Mi TpaH-
coprepy IIPT-10. 3wmina po3TamryBaHHSI BEPXHBOTO
poboUoro opraHy 3miHCHIOBAIOCS MUIIXOM HOTO IepeMi-

IICHHS B TOPU3OHTANIBHIH IJIOMIMHI 32 TOTIOMOTOI0 TBHH-
TOBOTO MEXaHi3My.

YucenbHe MOJEIIOBAHHS OYJI0 MPOBEICHO 3a IUia-
HOM Bokxca—beHkiHa i3 3arajJbHOIO KUIBKICTIO JOCIIIIB —
27.

Puc. 1. 3aranpHuii BUTIIAJ €KCIIEPUMEHTAIBHOI yC-
TaHOBKH Ha 0a3i nmpudinHoro po3kugada noopus [TPT-10
i3 1BoOapabaHHUM HaBICHUM IIPHCTPOEM ISl MOAPiOHEeH-
HS TBEPJMX OPTaHIYHUX JTOOPHB.
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Tadoauusa 1. KoHCTpyKTUBHO-TEXHOJIOTIUHI TIapaMeTpu po3poOJIEHOT0 HaBICHOTO MPHUCTPOIO JJIS MOAPIOHEHHS

TBEPJMX OPTaHiYHUX TOOPUB.

ITo3Ha-
Benmunna 3HaueHHA

YCHHSI
[[TupuHa 3axBaTy poOOYHMX OPraHiB, M | 2
30BHINHIT pajiiyc HIKHLOTO poOOYOT0 Oprany, M R: 0,175
Pazxiyc Basy HHKHBOTO POO0YOT0 OPraHy, M r 0,090
ToBuMHA JIOMAaTeil HUKHBOTO pOOOYOr0 OPraHy, M d1 0,004
Kpok rBuHTORBOI JIiHIT HHKHBEOTO POOOYOr0 OPraHy, M G 0,350
Bucora posrairyBaHHsI HIDKHBOIO POO0OYOro OpraHy HajJ TPAHCIOPTEPOM, M A1 0,225
30BHINIHIT pajiiyc BEpXHHOI'0 POOOYOTO OpPTaHy, M R> 0,175
Pazxiyc Basry BEpXHBOT0 poO0OYOro oprady, M R, 0,090
ToBiMHA JIOMAaTel BEPXHHLOTO POOOYOr0 OpraHy, M &2 0,004
Kpok rBUHTORBOI JIiHIT BEPXHBOT'O POOOUOr0 Oprany, M < 0,250
Brcora po3rairyBaHHs BEPXHHOI0 poO0OYOro OpraHy Haj TPaHCIIOPTEPOM, M x2 0,625

Tadauua 2. PiBHI Bapialliii ¢pakTopaMu eKCIIEPUMEHTAIBHUX JOCTiIKEeHb MPOIECy MEeXaHIYHO1 aeparlii i 3mirry-
BaHHS THOE-KOMIIOCTHOI CyMiIi fBoOapabaHHNM HaBiCHHM IpucTpoeM Ha 6asi [TPT-10.

YacroTta 06ep- ey . . PosranryBanus
YacrtoTa 06ep- JliniifHa MIBUAKICTH TIEpEMI-
TaHHS BEPXHbO- N BEPXHBOTO PO06O-
TaHHS HUKHBOTO IIEHHS THOE-KOMITOCTHOT
dakropu ro po6o4oro . . 4Oro oprafy
poboyoro opra- cymimi (IIBHAKICTH TPAHCIIO- .
HY N1, 00/XB opraty prepy ITPT-10) V, m/c BIIHOCHO HIDI=
’ N2, 06/XB ’ HbOTO L, M
Hwkwniii piBes (—) 170 170 0,05 -0,4
OcHoBHu#i pisens (0) 330 330 0,15 0
Bepxwiii piBens (+) 490 490 0,25 0,4
IarepBan Bapiarii 160 160 0.1 0.4
(axropiB

1

\
S
|.

Puc. 2. Cxema eKCHepUMEHTAIFHOI yYCTAaHOBKH Ha
6a3i mpuginaOTO po3kumada goopus [IPT-10 i3 gBobapa-
0aHHMM HaBICHUM NPUCTPOEM JUIS MOJIPIOHEHHS TBEPIUX
opraHiuyHux 100puB: 1 — TpaHcnoprep, 2 — HIWKHIA po0o-
4YMii opraH, 3 — BepxHil poOounii opras.

B sIKOCTiI CUpOBHMHU JJIsl €KCIIEPUMEHTATIBHUX JIOCITi-
JOKEHb OYJI0 B35ITO CBIKHMI (BUBaHTa)KEHUH 3 TIPUMIIIICHb)
IICTUIIKOBHUI IOCIHIJ] HAa OCHOBI JYIINTHMHHS COHAIIHUKY,
cepenHs o0’eMHa Maca AKoi ckmamana p = 480 Kkr/M3, a
cepenus Bosoricte W = 32,2 %. [Ipu mpoMy po3paxoBaHa
OJTHOPIAHICTh PO3MOAITY KOMIIOHEHTIB THO€-KOMITOCTHOL
cyMimii mormepenHso copMoBaHOTO OypTa MO METOXY
PO3IiIBHOT 03HaKH — Bojorocti. OTHOPIAHICTH 3a BOJIOT-
CTIO BU3HAYa€eThCs 3a KoedilieHToM Bapiawii:

O .
_1_ —1_ wi
8wi =1 Uwi =1 '
i
JIe Vwi — Koe(illieHT Bapiarlii BOJIOTOCTi THOE-KOMITOCTHOL
cyMimi y Kociji;

Owi — CEPEIHbOKBAPATUYHE BIIXUICHHS BOJIOTOCTI B
cepii nMopiii THOE-KOMITOCTHOT CyMillll y JOCIiJI;

Wi — cepenHboapu(METHIHE 3HAUYCHHS BOJIOTOCTI B
cepii mopmii THOE-KOMITOCTHOT CyMiIlli Y ZOCIii.

JIo1s1 BUX1THOT CHPOBWHH OJJHOPIHICTH 3@ BOJIOTICTIO
cknagana 0,33-0,47.

Jlst BU3HAYEHHS OJHOPITHOCTI THOE-KOMITOCTHOT
CyMIIIi 3a BOJIOTICTIO OyJO NPHHHATA II'SITH pa3oBa IO-
BTOPHICTB.

TeXHOJIOTIYHMMHU KPHUTEPISIMH OLIHKU C(HOPMOBAHO-
cTi OypTa € Horo Bucota H, sika noBuHHa ckiaaatu 1,5 M.
Ile 3HaYeHHS MOCATAETHCS NUIAXOM IEPIOJAUIHOTO Mepe-
mimenns arperaty MT3-80-+I1PT-10.

KinbKiCHUMH KPHUTEPISIMU OI[IHKH POOOTH € MPOIycC-
KHa CIIPOMOXHICTB Q, sIKa BU3HAYAETHCS 5K

Q=V:-plh,
ne V — JniHidHA TIBUAKICTH TIEPEMINIEHHS THOE-
KOMIIOCTHOI CyMimri (ImBuAKicTs Tparcmoptepy I[TPT-10),
Mm/c;

p — cepeaHs 00’ €eMHA Maca THOE-KOMITOCTHOT CyMIlTi,
Kr/MS;

h — BucoTa mrapy rHo€-KOMIIOCTHOT CyMillli, M;

| — wmpuHa 3axBaty po6OYNX OPraHiB, M.

EnepreTnuHNM KpuTepieM OL[IHKM pOOOTH T'HOEKOM-
MOCTYBaJIbHOT MAIllMHK € CEPEAHE 3HaYE€HHs CHOXKHBaHOT
notyxHOCTi P. J/IltHaMika 3MiHH CIIO)KHBaHOI TIOTYHOCTI
P Bu3Hauanacs gactoTHEM nepeTBoproBadeM VLT Micro
Drive. 1

PesyneraTn eKCngI/IMeHTaHLHI/IX JOCTIDKeHb IIPO-
Iecy MeXaHigHOi aepaii i 3MilTyBaHHS THOE-KOMITOCTHOT
CyMIMI Ha eKCTIepUMEHTANBHIN yCTaHOBII Ha 6a3i mpudi-
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mHoro po3kumada nobopus [IPT-10 i3 gBoGapabaHHNM
HaBICHUM TIPHUCTPOEM JUIs TIOIPiOHEHHS TBEPIMX OpTaHi-
YHUX JI00PUB 1LTIOCTPYIOTH puUC. 3.

Puc. 3. Ipouec MexaHiyHOT aepauii i 3MinIyBaHHS
THOE-KOMIIOCTHOI CyMillli Ha eKCHepUMEHTANbHIN ycTa-
HOBILI Ha 0a3i mpuyinHoro po3kuaada podpus [1PT-10 i3
JBoOapabaHHUM HaBiCHUM IPUCTPOEM.

3 BUKOPHCTAHHIM HpOrpaMHOTrO MaKeTy
Mathematica TpoBeIeHO ampPOKCHMAIII0 OTPHUMAHUX
JaHUX, B pe3yJbTaTi SKOi BCTAHOBJICHO PIBHSHHS 3aJIeXK-
HOCTI CEpeHhOTO 3HAYCHHS IMOTYKHOCTI Bif (akTopiB
JIOCTIKCHD y BUTIIAII:

P =3,88672 + 0,764405 L + 0,922574 L2 -
—0,00828371 n; + 0,000198171 L n1 +
0,0000146636 n;> — 0,0021879 n, —
-3,0726-107 ny np +
+6,46516-10° n,? — 1,4447 V - 0,641768 L V +

+0,000320122 n; V - 0,000301067 n V +

+15,313 V2.

3 BUKOPUCTaHHIM HPOrPaMHOTO HaKeTy
Mathematica BU3Ha4eHO palioHAJIbHI 3HAUYCHHS (aKTOPiB
JOCTIIKEHBb 3 YMOBH 3a0€31I€UeHHsI MiHIMAJIBHOTO Cepesi-
HBOTO 3HAYEHHS MOTYXXHOCTI:

P (n1= 286 06/xB, nz = 177 06/x8, V = 0,05 m/c,
L =-0,4 m) =2,32xBt (4)

[MpuitMatoun oTpuMaHi pauioHanbHi 3HauYeHHS (ak-
TOpiB jociikeHb (4) moOynoBaHi JBOMIpHI HOBEpXHi
(puc. 4).

3.
P. kBT 3,
~ 300 Nz, UG}'XB
300 T il
m, o5/xe 400 17200
35E -
P. kBt s.m‘ ; /04
25

005 —

010 T r

0.15 ] =02
Vomfe 020 e /
¥-04
025

Puc. 4. 3anexHiCTh CepeAHBOI0 3HAUCHHS MOTYKHO-
CTi, II0 BUTPAa4YaeThCs Ha IMpOIEC MeXaHiyHOI aepauii i
3MILIYBaHHS THOE-KOMIIOCTHOI CyMmilli Bif akTopiB qoc-
JIJKEHB.

Sk BUIHO 3 puc. 4 i3 MiABUIICHHAM JiHIHHOI IIBUA-
KOCTI TIepeMilleHHs] THOE-KOMIOCTHOI cymimi (IIBHI-
kicte Tpancnoptepy I[IPT-10) V iy pa3i BinganeHHs Bep-
XHBOTO po00YOTo OpraHy BiJ TpaHcmopTepy L crmoxuBa-
Ha TOTYXHICTh P 30inpmryetses. s gactoT oOepraHHS
HIDKHBOTO 1 BEPXHBOTO poOOUYHUX opraHiB ny = 286 00/XB i
N = 177 00/XB BIANOBIJHO CIOCTEPIra€ThCs MIHIMYM
MOTYXHOCTi. 3 BHKOPUCTAHHAM IPOIPaMHOIO IIAKETy
Mathematica mnpoBeleHO ampOKCHMANil0 OTPUMAHHUX
JIaHUX, B pe3yJbTaTi sSKOi BCTAHOBJIICHO PIBHSHHS 3aJIeXk-
HOCTI OTHOPIAHOCTI THOE-KOMIIOCTHOI CyMIIITi 3a BOJIOTiC-
TIO Bi (haKTOPiB AOCIHIIKEHb Y BUTIISIL:

&= 0,542498-0,330861 L+
+0,0013886 n1—1,69596410° ny?—
—0,000102664 n,+0,000398441 L n»-1,04511 V+
+0,3625 L V+0,00153125 n; V+
+0,0025 n, VV-2,7604 V2.

3 BHUKOPHCTaHHSIM IPOrPaMHOTO HaKeTy
Mathematica BU3Ha4€HO pauioHaNbHI 3HaYeHHS (PaKTOPIiB
JIOCJIIJPKEHb 3 YMOBH 3a0e3Me4eHHs] MaKCUMaJbHOI OJTHO-
PIAHOCTI THOE-KOMIIOGEHOT CyMillli 32 BOJIOTICTIO!

& (=432 og%)ga, n, = 170 00/xs,
VvV =10,05wm/c, L=-0,4 M) =0,90

[Ipuiimaroun oTprMaHi parioHaJbHI 3HAUYCHHS (ak-
TopiB jgociimkeHp (6) moOyoBaHi JBOMIpHI MOBEpXHI
(puc. 5).
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Puc. 5. 3anexHicTh 0JHOPITHOCTI THOE-KOMIIOCTHOT
cyMili B pe3yibTaTi Il MexaHiqHOI aepauii i 3MilIyBaHHS
BiJl paKTOPIB JOCIIIKCHb.

- T~
0.10 -

Sk BUIHO 3 puc. 5 13 MiJBUIICHHSIM JTiHIHHOT IIBH-
KOCTI IEpeMIIIeHHS] THO€-KOMIIOCTHOI cyMimni (IIBHI-
kicts Tparcnoprepy [IPT-10) V i y pa3i BimnaneHHs Bep-
XHBOTO POoO0YOTO OpraHy Bim TpancmopTepy L omHOpin-
HICTP THOE-KOMIIOCTHOI cyMimi o 3MeHmryeTbesa. Jns
gacToTH OOepTaHHS HIKHBOTO POOOYOTO OpraHy ni =
= 432 00/XB cmocTepiraeTbcss MakCHMyM OJHOPiTHOCTI
rHO€-KOoMIOoCcTHOI cymimi o. [ToOynoBaHi moBepxHi BKa-
3yIOTh Ha TOW (aKT, IO YacToTa OOEpTaHHS BEPXHHOI'O
poboyoro oprany nz He BIUIMBA€E HA OJAHOPIIHICTS.

Jiist BU3HAa4YEHHs! pallioHaIbHUX KOHCTPYKTUBHO-
TEXHOJIOTIYHUX IapaMeTpiB pO3pOOJIEHOr0 HaBICHOTO
NPUCTPOIO JJIsl TTOJAPIOHEHHSI TBEPAMX OPraHidYHUX [00-
pUB HEOOXiTHO BHUPIMIMTH KOMIIPOMICHY 3aady, a came
3a0e3neyeHHsa HaiOUIBIIIOT OJTHOPITHOCTI THOE-
KJIMIIOCTHOI CyMiIlli i3 HU3PKUMH C€HEPIreTHIHHMHU BTpa-
TaMu:

{8 — max,

P — min.

B pesynbTati crinbHOrO pitenHs piBHsHb (3), (5) i
(7) 3 BuKOpHCTAaHHAM TporpaMHoro nakery Mathematica
BU3HAYEHO pAaliOHAJIbHI 3HAYEHHS KOHCTPYKTHBHO-
TEXHOJIOTIYHUX TapaMeTpiB  pO3pOOJIICHOTO HaBiCHOTO
MIPUCTPOIO IS TOJAPiOHEHHS TBEPAMX OPTaHidHUX J100-
puB: n; = 320 06/xB, nz = 170 06/xB, V = 0,05 m/c,
L = -0,4 m. IIpn mpoMy OIHOPIAHICTH THOE-KOMIIOCTHOT
cymimmi ckmaganma 6 = 0,88, a cmoxwWBaHa MOTYXHICTB
P =3,34 xBr.
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OBOCHOBAHUE KOHCTPYKTUBHO-
TEXHOJIOTUYECKUX ITAPAMETPOB JIBOGAPA-
BAHHOI'O HABECHOI'O YCTPOMCTBA ITPUIIEII-

HOI'O PASBEPACBIBATEJIA
VJIOBPEHUIA ITPT-10
C. Y. llasnenxo

Annoranusi. PazpaboTanHass KOHCTpYKIHS OBYyXOa-
pabaHHBIX HABECHOTO YCTPOWCTBAa NPHIIEIHOrO pazdpa-
ceiBaTeNsl opranuyeckux yamoopenmit I1PT-10, cymect-
BEHHO pacUIMpSET €ro TEXHOJOTMYECKHEe BO3MOXKHOCTH
IIPY MEXaHW3allMd KOMIOCTHPOBAHUS. DKCIEPUMEHTAIIb-
Hasi KOHCTPYKIUS yCTaHOBJIEHA Ha pa30OpackiBaTeib opra-
HUYECKUX YIOOpPEHHH W COCTOUT M3 HIDKHETO U BEPXHETO
outepoB (pesepHO-OapabanHOTO THHA. BepxHmii Outep
CMELIEH OTHOCUTEIBHO OCH HWXHero Ha +400 MM.
BriOpan nuamazoH 3HaueHUS (aKTOPOB HCCICIOBAHHUS:
4acToTa BpaIICHUS BEPXHETO W HIDKHEro OmrtepoB: 170-
490 MuH!, a TarxKe JIMHEHHBIE CKOPOCTH TPaHCIOPTEpa
0,05...0,25 m/c.

MonenupoBanne TpoBeaeHO 1Mo IUiaHy bokca-
Benkuna ¢ 00IMM KOJIMUECTBOM OMBITOB — 27. OCHOBHBIE
KpUTEpUH pabOThI: OJJHOPOIHOCTD MO BIIaYKHOCTH, MPOITY-
CKHasg CHOCOOHOCTb, TMoOTpebisieMass OJHepreTHyeckas
MoIHOCTh. C HCIIONB30BAHWEM IIPOTPAMMHOTO ITaKeTa
Mathematika mpoBeneHa anmpOKCHMAIUS TIOTYYIECHHBIX
AHHBIX, B pe3yJbTaTe KOTOPOW IIONy4eHO ypaBHEHHE
3aBHCUMOCTH MOIIHOCTH W OJHOPOTHOCTH CMECH OT (ak-
TOPOB HCCIIEIOBAHMSL.

B pesynmpraTe SKCIIEpHMEHTAIBFHOTO HCCIECIOBAHUS
IIPULIEITHOTO pa30pachiBaTeNsi OPraHUYECKUX YIOOpeHHH
IMIPT-10 ¢ nByxOapaOGaHHBIM HABECHBIM YCTPOHCTBOM
YCTaHOBJICHbI 3aBUCUMOCTH CPEJHEro 3HaueHHs MoTpeo-
JIieMOM MOINHOCTH P ©  OAHOPOAHOCTH  HABO30-
KOMITOCTHOM CMeCH & OT 4acTOT BpAILICHUS HUIKHETO W
BEpXHEro pabodnx OpraHoB ni, Nz, CKOPOCTU HepeMelle-
HUSI HAaBO30-KOMITOCTHOH cMecH (CKOPOCTh TpaHCHOPTEpa
I[IPT-10) V u mojoxeHHWe BepxHEro pabodero oprana
OTHOCHTENBbHO HIDKHero L. OmpeneneHsl onTHMaibHEIE
KOHCTPYKTUBHO-TEXHOJOTHYECKUE MapaMeTpsl pa3pado-
TaHHOTO YCTPOWCTBA B PE3YyNIbTaTe PEIICHUS KOMIIPOMH-
CCHOH 3aaun — o0ecTedeHnsT HanOOIbIIeH 0THOPOTHOC-
TH HaBO30-KOMIIOCTHOW CMECH C HHU3KUMH JHEpreTHye-
ckumu notepsmu: ny = 320 o6/muH, ny = 170 00/MuH,
V = 0,05 m/c, L =-0,4 m. [Ipu 3TOM OTHOPOTHOCTH HABO-
30-KOMITOCTHOW cMecH cocraBistia & = 0,88, a moTpedns-
eMas moiHocTh P = 3,34 kBr.

KuroueBble ¢j10Ba: KOMIIOCT, SKCIIEpUMEHT, pa30Opa-
CBHIBAaTENIb OPTaHMYECKUX yIOOpeHuil, HaBeCHOE YCTpOKC-
TBO AByXxOapaOaHHBIX, OMHOPOIHOCTE CMECH, HEPro3at-
paTslL.

SUBSTANTIATION OF CONSTRUCTIVE-
TECHNOLOGICAL PARAMETERS
DEBRABANDERE HINGED DEVICE TRAILED
FERTILIZER SPREADER PRT-10
Pavlenko S. I.

Abstract. The developed design of two-drum
mounted implements of the trailed organic fertilizer
spreader PRT-10 significantly enhances its technological
capabilities in the mechanization of composting. The
experimental design is installed on an organic fertilizer
spreader and consists of a lower and upper milling drum

type. The upper beater is displaced from the lower axis by
+ 400 mm. The range of the values of the research factors
is chosen: the time-tota of rotation of the upper and lower
biters: 170-490 min?, and the linear velocities of the
transporter — 0.05...0.25 m/s.

The simulation was carried out according to the Box-
Bencin plan with a total number of experiments of 27.
The main criteria of work are: uniformity in humidity,
throughput, energy consumption. Using Mathematica
software package, the approximation of the data obtained,
which resulted in an equation for the dependence of the
power and homogeneity of the mixture on the study fac-
tors.

As a result of experimental studies of the hook-up
Reiser, the PRT-10 fertilizer with two-drum attachment is
based on the dependence of the mean value of the stitch-
ing power P and the uniformity of the pus-compost mix-
ture 8W on the rotational speeds of the lower and upper
working bodies n1, n2, mixture (the speed of the convey-
or PRT-10) V and the spread of the upper working body
relative to the lower L. The optimal design and technolog-
ical parameters of the device developed as a result of the
water of the compromise task, and to ensure the most
homogeneous pus-compost mixture with low energy
losses: n1 = 320 rpm, nz = 170 rpm, V = 0.05 m/s,
L =-0.4 m. The homogeneity of the pus-compost mixture
was 0 = 0.88, and the power consumption P = 3.34 kW.

Key words: compost, experiment, organic fertilizer
spreader, double-drum attachment, uniformity of mixture,
energy consumption.
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