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Y cTaTTi npecTasneHo nabopaTopHY yCTaHOBKY FBUHTOBOrO KOHBeepa A1 NpoBe-
[eHHA foCnig>KeHb 3 BU3HAYEHHA MPOLYKTUBHOCTI Ta 3aTpayveHol NOTY>KHOCTI Ha npusifg
po6040ro opraHy 3 CeKLiiiHOK enacTWYHOK MOBEPXHEK Ta BCTAHOB/MEHHS ONTUMaNbHUX Na-
pamMeTpiB Tape>KnMis poboTun TpaHcnopTepa. HasefeHi pe3yibTaTun eKCnepumeH TanbHUX
[OCNIA>KeHb PO3P06/IEHON0 NBUHTOBOIO KOHBEEPA, AKi Aal0Thb 3MOry BU3HAUUT U AOr0 NPOAYK-
TWBHICTb B 3a/1eXKHOCTI Biff YacTOTMW 06epTaHHA po6040ro opraHy Ta KyTa Moro Haxuny o
rOPU30HTa, a TaKOoXX OUIHUTW IHTEHCUBHICTb BMNAWBY TOr0 Y¥ iHLIOrO napamMeTpy Ha 3Ha-
UeHHA 3aTPaYEHOT NOTYXKHOCTI Ha NPUBIA MaLLVHW.

KntouoBi cnosa: CeKUiNHWIA LUHEK, enacTuyHa Cceklis, nabopaTopHi [OCNiL>KEeHHS,
eKCrnepuMeHTarnbHa yCTaHOBKa, PIBHAHHA perpecii, NoBepxHi BiAryky

BcTyn. MBMHTOBI KOHBEEPU OTPUMaNM LUMPOKE BUKOPWUCTAHHA Nif vac TPaHCMopTy-
BaHHA 3epHOBWX, HACIHHEBUX MaTepianiB, rpaHy1bO0BaHUX MiHepasbHUX LOOPUB Ta IHLIMX Ma-
TepiasiB CiNbCbKOrocnoAapcbkoro BUpobHuyTBa. OAHAaK Mpu NepemMilleHHi TakuX CUNKUX Ma-
Tepianis BUHUKAE 3HAYHE TX MOLIKOLXKEHHS, LU0 BiAOyBaeTbCA BHACNILOK NONafaHHA YaCTUHOK
Yy 3a30p Mi>K NOBePXHEK 06epTaHHA LUHeKa Ta HepYXOMOK BHYTPILLHBOK MOBEPXHE KOXYyXa,
WO BUK/IMKAE MOLUKOLXKEHHA MaTepianis, a TakoX MiABULLEHHA eHeproBMTpaT Ha npoLec
TPaHCMOPTYBaHHS.

Bubip onTuManbHUX peXkxumiB po60TN FBUHTOBUX KOHBEEPIB, paLliOHaIbHNX KOHCTPYK-
TUBHUX, KIHEMAaTUUYHWUX, TEXHONOTIYHUX i fMHAMIYHMX napaMeTpiB po6oUMX opraHis, 3MiHU
Be/IMUMHY 3a30PiB MiX Mepuepieto LLHeKa Ta NOBEPXHEK HAMPAaBAAKYOro KOXyxXa B 3anex-
HOCTi reOMeTPUYHMUX Ta PeosioriYHMX napaMeTpiB CUMKOro marepiany, 3aCTOCYBaHHA Pi3HUX
NpoiniB 30BHILLHIX KPOMOK IBUHTOBUX MOBEPXOHb HE MOXE B MOBHI Mipi BUPILWINTK AaHy
npo6nemy.

AHanis gocnimkeHb i nybnikayii. AHani3 Bigomux gocnigpxeHs [1,5-7] nokasas, Wwo
ICHYtOUi KOHCTPYKLiT TpaHCMOpTePiB CiflbCbKOrocnoAapcbkux Martepianis He B MOBHIN Mipi 3a-
[OBOJILHAKTL eKcniyataliiHi Bumorn. MpoaHanizoBaHi pi3Hi BapiaHTU BUKOHAHHS TEXHO-
NOTiYHMX NpoLeciB Npy 3aBaHTaXeHHI [8], nepeBaHTaxeHHI [9], BepTUKaIbHOMY MepeMiLLeHHi
[10] Ta 3miwyBaHHI [11] cMnKnx maTepianis.

Ba3oBi TeOpeTMYHI Ta eKCnepuMeHTasIbHI JOCNIAXKEHHSA LUHEKOBUX KOHBEEPIB, a TaKoX
X BMN/IMB Ha CTYNiHb MOLIKOMKEHHSA CUNKMUX MaTepianiB BUKNafgeHo B npaui [3]. Bu3HaueHHs
CUNIOBUX MapamMeTpiB po60oUmnxX OpraHiB Ta eHeproBUTPaT HaBedeHo B npausx [2, 4].

33


mailto:klendii_o@ukr.net

TexHiYHWIA cepBiC arponpomMmc/IOBOro, NiCOBOro Ta TPAHCMOPTHOI0 KOMMJIEKCIB
Technical service of agriculture, forestry and transport systems  Ne12’ 2018

MUTaHHAM PO3POOKM KOHCTPYKLi TBUHTOBUX POGOUYMX OpraHiB 3 en1acTUYHOK nepu-
(bepiiHOI0 NOBEPXHEHD, a TAKOX TEOPEeTUUYHOMY i EKCNEPUMEHTA/IbHOMY BU3HAYEHHIO TX paLio-
Ha/IbHVX napameTpiB i peXXumiB poboTu npucsaYeHi npayi [11-14].

MocTaHoBKa Npobaiemun. MeTo [aHOro JOCNIIKEHHS € PO3P06Ka HOBOT KOHCTPYKLIT
LLIHEeKa 3 CEKLiNHOK eNacTUYHOK FBUHTOBOI MOBEPXHEH Ta BCTAHOB/IEHHA BU3HAYEHHS MNOT-
Y)KHOCTI Ha NPYBiJ rBUHTOBOIr0 KOHBEEPA 3 CEKLiIHOI e1aCTUYHOK pO60YO0K0 NOBEPXHED MK
TPaHCMOPTYBaHHI Ci/Ib,CbKOrOCMO4APCbKMX MaTepianiB 3a/eXXHO Bif 4acToTh 0bepTaHHA
LUHeKa, KyTa MOro Haxuiy O FOpuU30HTa, a TaKoX BEeMYMHU 3a30py MiXK BHYTPILUHLOK MO-
BEPXHEK KOXKYyXa Ta 30BHILLHbLOI NOBEPXHEeK en1acTUYHONo TITHEKA.

Pe3synbTaTn focnifkeHHs. EKcnepumeHTanbHi SOCNILXKEHHSA 3 BU3HAYEHHSA 3aTpaye-
HOT MOTY>XHOCTI Ha NPUBIA rBUHTOBOr0 KOHBEEPA 3 CEKLINHOI e1aCTUUYHOI PO60YOI0 NOBepX-
HEl0 3A4IMCHIOBA/INCL Ha eKCNepUMEHTaNIbHIM YCTaHOBL, fika 306paxkeHa Ha puc. 1 [16-19].

Puc.l - EKcnepumeHTanbHa ycTaHOBKa /151 MPOBEAEHHSA [OCNigKeHb CeKLiMHUX e1TacTUYHMX LWHEKOBUX pO6OHI/1X OpFaHiB

KyT Haxuny reMHTOBOro pobo4oro opraHy 40 ropM3oHTa Ha eKCrepuMeHTasbHIiN ycTa-
HOBL 3abe3nedyyBasacb LUMAXOM [AUCKPETHOrO MepecTaB/ssHHA Ta (pikcauii 60NTOBUX Me-
XaHi3MiB KpinaeHHs 3a JOMOMOrOK OTBOPIB B TArax, a TAKOX 3aCTOCYBaHHAM Pi3HMX 3a [0B-
YXMHOIO TAr, WO 306paXKeHo Ha puc. 2.

6

Puc. 2 - 3aranbHuii BUrNsg po3TawlyBaHHA FBUHTOBOIO po6040ro opraHy 0 ropuMsoHTa:
a-15°; 6-30°; B-60°

Bennunny 3a3opy J1 MiXX €1acTUYHUMW TBUHTOBMM POBOYMM OPraHOM i KOXYXOM 3a-
6esneyvyBanacb pajiaibHUM 3MilLeHHAM enacTUYHMX CeKLiid BiAHOCHO YXOPCTKOI OCHOBW
LIHeKa 3a paxyHOK TOro, Lo AiaMeTpu OTBOPIB B eN1aCTUUYHUX CeKLLiAX BUKOHaHI 3HA4YHO 6iflb-
LMMKN HIX LiaMeTpy 60NTOBUX 3’€fHAHb 3 HAMIBKPYTrIMMW ro/IOBKaMM.

EKkcnepumeHTanbHi JOCNIAXEHHA 3 BU3HAaYeHHA MPOAYKTUBHOCTI TPaHCMOPTYBaHHA
3epHOBOro Mmarepiasy rBMHTOBUM KOHBEEPOM MNPOBOAWAN Ha EKCMEPUMEHTalbHOMY CTEeHAI.
Tak, 3rifjH0 METOAUKMN BU3HAYEHHA CEKYHIHOI NMPOAYKTUBHOCTI FBUHTOBOIO KOHBeepa npobu
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3epHOBOro matepiany Bifbupany Ha NPoTA3i 3 CEK NPU BCTAHOB/IEHOMY PEXUMI pO60TM TPaHC-
MOpPTYBaHHS.

[ns WHeka 3 CeKLiHOI eN1acTUUYHOro NOoBEPXHe BeIMYMHY 3a30py A npuiiManu pis-
HOO O MM, aHa/I0rivHO AK NPU BU3HAYEHHSA CTYMNEHs TpaBMyBaHHS 3epHOBOro MaTepiasny.

N5 )KOPCTKOr0O LWHeKa BENNYUHY 3a30py A npuiiMani piBHOKO 4 MM.

Mpun BU3HAYEHHI CeKYHAHOT NPOAYKTUBHOCTI KOHBeepa Q 3aCTOCOBYBa/IN Harnpassoui
KOXYXW 3 BHYTpPiWHIMK giameTpamu D = 120 i 100 mm (puc.3.7 6).

Po3KaapoBKa npoLecy TpaHCNopTyBaHHA 3epHOBOro matepiany npu a = 10° i n = 450
006/xB npepcTas/eHa Ha puc. 3.

00:00:01 ¢ 00:00:03 ¢ 00:00:05 ¢

00:00:07 ¢ 00:00:09 ¢ 00:00:11 ¢

Puc. 3 - Po3kagpoBKa npouecy TpaHCNopTyBaHHA 3epHOBOro MaTepiany npu a = 10° i n = 450 06/xB

3 aHani3y gotorpadiii po3KagpoBKK MpoLecy TPaHCNOPTYBaHHSA 3ePHOBOI0 mMatepiany
BCTAHOB/IEHO, WO Ans a = 10° i n =450 06/xB MaKCcMMasibHa NPOAYKTUBHICTb FBUHTOBOIO KOH-
Beepa 3HaxoanTbea Mk 5 i 10 cek nicns MOro BMUKaHHA Mpu 3anoBHeHOMY matepiasiom OyH-
Kepi. | came B LibOMY MPOMIXKKY Yacy HeobXifHO BigbmpaTy npobu i 3saXkKyBaTu 3epHOBUIA Ma-
Tepian AN BCTAHOB/EHHA CEKYHAHOT NMPOLYKTUBHOCTI FBUHTOBOIO KOHBEEPA.

Mpwn BU3HAYEHHI CEKYHAHOT MPOAYKTUBHOCTI TBUHTOBOI0 KOHBEEPA A/1 IHLLNX 3HAYEHb
a i n HeoOXiAHO BCTaHOBMTW Bi4NOBIAHI YacoBi Mexi, NMPU AKUX MPOAYKTUBHICTb KOHBeepa
Oyfe MakcumanbHoHo.

3a pesynbTataMmu NpoBeAeHNX eKCrepuMeHTaIbHUX JOCNIMKEHb Ha puC. 4 npepacTas-
NeHi rpadiyHi 3aneXHOCTi CeKYHAHOT NPOAYKTUBHOCTI FBUHTOBOIO KOHBeepa Q Bif 4acTtoTu
06epTaHHsA poboyoro opraHy n npu a = 0° Ta IHWKUX 3MIHHUX NapaMeTpax.

3arasibHa TeH/eHLia 3MiHW CeKYHAHOT NPOAYKTMBHOCTI TBUHTOBOr0 KOHBeepa Q Bif ya-
CTOTU 06epTaHHA poboyoro opraHy n B MexXax Big 200 go 450 06/xB nokasye, o Q ¢akTU4HO
3pocTae 3a NiHIMHO 3a1eXHICTIO, 0fHaK MojasibLie 3pOCTaHHA N He Crpuse 36i/bLUEHHIO NPo-
OYKTUBHOCTI KOHBEEPA, & HaBiThb L0 3MeHLUYE MOro 3HayeHHs. Lle NOACHIOETLCA TUM, WO
3HaYHi BiALEHTPOBI CUIM OOMEXYHOTb 3aBaHTaXKEHHA MaTepiasioM TEXHOJOrYHOT 30HWU KOH-
Beepa.

AHani3 NpoLyKTUBHOCTI MBMHTOBOrO KOHBEEPA MOKa3as, LU0 A/1A LUHEKIB 3 enactuy-
HUMUK noBepxHAMM (818 A = 0 MM) npu 36i/bLUEHHI BHYTPILWHBOrO giaMmeTpa Koxyxa Big 100
8o 120 mm, B Aiana3oHi 4acToT obepTaHHA poboyoro opraHy n = 300...450 06/xB, NpoAyk-
TUBHICTb MPOLLECY TPaHCNOPTYBaHHA 3pocTae B 1,25... 1,27 pasi., a 4/19 )XOPCTKUX LLUHEKIB (4N
A=4mm) -y 1,27...131 pa3u.

Ha puc. 5 npepctaBneHi rpadiyHi 3an1eXHOCTI CeKYHAHOT NPOAYKTUBHOCTI FBUHTOBOIO
KoHBeepa Q Bif KyTa Haxuny poboyoro opraHy 4o ropu3oHTa a.
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Puc. 4 - TpadiyHi 3a1e>KHOCTI CEKYHAHOI NPOAYKTUBHOCTI Puc. 5 - FpadiyHi 3a1e>KHOCTI CEKYHAHOI NPOAYKTUBHOCTI
rBUHTOBOr0 KOHBeepa Q Bif 4acToTu 0b6epTaHHA rBUHTOBOr0O KOoHBeepa Q Bif KyTa Haxun a
po6oyoro opraHy n npu a =0°: poboyoro opraHy o ropusoHTa npv n =450 06/xB°:
1, 2 - HanpaBAAKYMI KOXYX 3 BHYTPILUHIM fiameTpom D =120 1,2 - HanpaBAsUYNA KOXYX 3 BHYTPIlWHIM giameTpom D = 120
MM; 3, 4 - HaNpaBNsAYKIA KOXYX 3 BHYTpILLHIM giameTpom D MM; 3, 4 - HANPaBASIUMNIA KOXYX 3 BHYTpiWHIM giameTpom D
=100 mMM; 1, 3 - LUHeK 3 CeKLiNHOI enacTUYHOK NOBEPXHED =100 MM; 1, 3 - LIHeK 3 CeKLiiHOIO eN1acTUUYHOK NOBEPXHEID
(npn A - 0 MM); 2, 4 ->KOPCTKMI WHeK (A =4 Mm) (npn A =0 MM); 2, 4 - KOPCTKUI LWHeK (A =4 Mm)

3ara/sibHa TeHAEHLiA 3MiHM CeKyHAHOI NPOAYKTUBHOCTI MBUHTOBOr0 KOHBeepa Q Bif KyTa
Haxuny po6o4oro opraHy Ao ropusoHTa a = 0...60° ana n = 450 06/XB NOKa3ye, W0 3Ha4YeHHs Q
3MEHLUYETLCA NpU 36i/bLUEHHI KyTa Haxuy a poboyoro opraHy 10 ropusoHTa, NpUyYoMy iHTEeH-
CUBHICTb NafiHHA Q CYTTEBO 36iMbLUYETLCA NICNSA 3HAUYEHHS KyTa a = 30°.

Lle NOACHIOETLCA TUM, LLO NPU 3HAYHUX KyTax Haxuny pobovoro opraHy 4O ropusoHTa
YCKNaJHIETLCA MPOLIEC 3aBaHTaXXEHHS MaTepiasly B Hanpasnsatounii KOXXyx KoHeeepa. Tak sk OyH-
Kep >KOPCTKO Ta NeprneHAnKySpHO 3aKpinieHnid 4o Koxyxa (puc. 2), To NosBAATLCS LOAATKOBI
CWUNY TepTs NO BHYTPILLHIN NOBEPXHi 6YHKepa, AKi ra/lbMyrOTb MPOLEC 3aBaHTaXXEHHSA MaTepiany
B TEXHO/OTiYHY 30HY TPaHCMOPTYBaHHS.

AHani3 NPoLYKTUBHOCTI MBUHTOBOIO KOHBEEPA NOKa3as, LLIO 415 LUHEKIB 3 eNacTUYHUMK No-
BepxHaMU (4nd A =0 MM) Npu 36iNbLUEHHI BHYTPILUHLOMO AiaMeTpa Koxyxa Big 100 go 120 mMm, B
[AianasoHi KyTa Haxuy po6oyoro opraHy 4o ropusoHtaa = 0... 30°, NPOAYKTVBHICTb MPOLIECY TPaHC-
MoPTyBaHHA 3pocTae B 1,28... 1,29 pasi., a N1 OPCTKUX LLUHeKIB (41s/1=4 Mm) - y 1,28... 1,33 pasu.

[N BU3HAYEHHA eHepreTUYHMX napameTpiB NPOLECY TPaHCMNOPTYBAHHA 3epHOBMX Ma-
Tepianis MeTOAMKA NPOBEAEHHS eKCrepUMeHTIB 6yna HacTynHow [15,20]. CnovaTKy CUMKKIA 3ep-
HOBWIA MaTepian 3aBaHTaXYTb Yy BYHKep i 3 MeBHOI YaCTOTOK 06epTaHHs LUHeKa i 3afaHMu
KOHCTPYKTUBHUMW MapameTpaMu, Pi3HOK >XOPCTKICTHO enacTUYHOT cnipani Ta KyTOM Haxuny
LLIHEKa 40 rOPU30HTY TPaHCMOPTYHOTL MaTtepian B 30HY BMBAHTaXKeHHSA. [na nycka ABuryHa i pe-
ry/Il0BaHHA 4YaCTOTW MOro obepTaHHA BUKOPUCTOBYBa/IM MepeTBOprOBaY yactotu Altivar 71 Ta
nporpamHe 3a6e3neyveHHs PowerSuite v.2.5.0. IMicna 3aBepLUeHHs TpaHCNOPTYBaHHA martepiany y
BiKHI nporpamu Power Suite Ha MOHITOPI OTPMMYBa/IN AaHi NPO 3MiHY KPYTHOTO MOMEHTY, NoTy-
YKHOCTI [IBUIyHa B Yaci. Pe3ynbTatv 0TpuMyBain y hopmaTi rpadivuHmnx 3a1eXKHOCTEN y BikHi Npo-
rpamm gucnnes komn’totepa. BenmumHa KpyTHOro MOMEHTY i MOTYXXHOCTI ABUrYHa (hiKCyBa/lnCh
Yy BiICOTKax Bif HOMiHa/IbHUX. [OTY>KHICTb ABUIYyHa BU3Ha4Yanach i3 4O6YTKY HOMiHa/IbHOT MOTY-
XXHOCTI ABUTyHa (2,2 KBT) Ha MakcMmanbHe 3HaUYeHHS [415 BUOPAHOT0 PeXMUMY.

[ns BU3HAYEHHA HOMIHA/IbHOMO KPYTHOrO MOMEHTY BUKOPUCTOBYBAsIaCh BifoMa (hopmysia:

M = ’gislij M), (1)

Ae Pn- HOMiHa/bHa MOTY)XKHICTb ABUryHa (KBT); n - yactoTa o6epTaHHs (06/xB).

Mpy BU3HaYeHHI eHeproBUTPaT Ha TPaHCMOPTYBaHHSA 3ePHOBOr0 MaTepiany 3MiHHUMU (hak-
TOpamu Oynn: yactoTa 0bepTaHHA poboyoro opraHy, n, 06/XB; KyT Haxuny rBMHTOBOrO po60o4oro
OpraHy [10 ropu3oHTa a, rpag; BeIMYnMHa 3a30py MK eNaCTUYHUMU LLUIHEKOM | KOXKYXOM, A, MM.
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dakTopHe Nnose BM3Ha4Yas0Chb TakK1M fiana3oHom 3MiHM napameTpis: 200 < n <500 (06/xB);
0<a<0(rpag); 0 <A <4 (Mm).

YacToTy obepTaHHA rBUHTOBOIO po604Oro opraHy 3miHIOBa/IM 3a JOMOMOroK MepeTBo-
proBaya yactoTu Altivar 71, Akuii 6yB Nif’ef4HAHWI [0 eNeKTPOABUIYHA NOCTIRHOMO CTyMY 3 MOT-
YXKHICTHO 2,2 KBT. 3MiHa KyTa Haxu/y rBUHTOBOIO pobo4oro opraHy o ropu3oHTa Ha eKcriepuMeH-
Ta/IbHI YCTaHOBLLI 3a6e3MneyyBanach LLUISXOM AUCKPETHOIO NepecTaB/saHHA Ta (ikcaui’ 60/1TOBUX Me-
XaHi3MiB KpirnieHHs 3a [0rnoMOrot OTBOPIB B TArax, a TakoX 3aCTOCYBaHHAM Pi3HWX 3a JOBXMHOK
TAr. BefMumHa 3a3opy A MiXK e1aCTUYHUMU LLIHEKOM | KOXYXOM 3abe3nedvyBanacb pagiaibHum
3MILLEHHAM €e1aCTUYHMX CeKUi BiJHOCHO >XOPCTKOI OCHOBW LUHEKA 3a [OMOMOroH TOro, Lo
[iaMeTpu OTBOPIB B €1aCTUUYHUX CEKLiIX BUKOHaHI 3HAYHO BiflblUMMK HIX fiamMeTpu 60NTOBUX
3’eiHaHb 3 HaMiBKPYr/IMMW ro/I0BKaMu.

PiBHAHHA perpeciiy BUrnsgi anpoKCUMYyUoT KBagpaTUUYHOT MOZENi MOBHOMO KBafpaTHOro
MoNiHOMA 3 BU3HAYEHHS eHeproBUTpaT Ha NpWBIL NBUHTOBOr0 KOHBEPA 3 CEKLIIMHOK €M1aCTUYHO
po60Y00 MOBEPXHEID MaE BUINAL,

P=0,055+01M0'2- 0,06-10"4a - 0,014A +0,21-10ta +
+0,84-10nnA + 0,75-10"4azf - 0,33-10V +0,21-10V - 0,510 4I2 2

Ha puc. 6-8 nokasaHi noBepxHi BIAryKy Ta ixX 4BOMIPHI nepepi3v 3a1eXKHOCTI NOTY)XKHOCTI
Ha npuBof KoHBeepa P (1, a), P (A, n) i P (A, @) npu TpaHCNOpTYBaHHI 3epHOBOr0 Marepiany.

3 aHanisy BULLEHaBeAEHUX MOBEPXOHb BIATYKY Ta ABOMIPHWX MNepepisiB MOBEPXOHb
BiZryKy, Nobya0BaHNX Ha OCHOBI PIBHAHHSA perpecii MOXHa 3p06UTK BUCHOBOK, LLLO JOMIHYHOYUM
(haKTOpOM, SKWiA BNAUBAE HA BENIMUMHY MOTY>KHOCTI Ha NPUBIJ rBUHTOBOINO KOHBEEPA € 4acToTa
06epTaHHA rBMHTOBOro poboyoro opraHy n. Jani 3a iIHTEHCUMBHICTIO BMUBY € BeNMUMHA KyTa
Haxu/ly a HamnpaeNAYOro Koxyxa 3 pobo4mMm opraHom [0 ropu3oHTa. HaiMeHWwuid BNANB Ha
3MiHY BE/IMYMHY MOTY>KHOCTI Ha NPUBOJ, NBUMHTOBOr0 KOHBEEPA Mae BeNnUnHa 3a30py A MixX ena-
CTUYHMMMU LLUIHEKOM i KOXYXOM.

Mpw aHanisi BNAMBY O4HOIO0 3 PAKTOPIB Ha 3MiHY BENMYNHW MOTY>XKHOCTI iHLUI 3a/MLLIamnchb
He3MIHHMMM 1 TX cepefHi 3HaveHHs cTtaHoBuK: = 350 06/xB; a = 20°; A =2 MM. Tak, 3pOCTaHHS
4acToTM 06epTaHHA NBUHTOBOrO Po6o4voro opraHy n Big 200 fo 500 06/xB NPW3BOAUTL A0 36i/b-
LLUEHHSA BEIMYMHW NOTY>KHOCTI Ha NPUBIA rBUHTOBOIO KOHBeepa Big 0,29 o 0,61 kBT (y 2,1 pa3n).
3MiHa KyTa Haxu/y a HanpaBfsitouoro KoXyxa 3 po6ouymm opraHom o ropmsoHTa Big 0 go 40°
CNPUYMHSAE 3pOCTaHHA BENMYUHN NOTY>XXHOCTI Big 0,39 1o 0,51 kBT (y 1,3 pasu). 36i/bLUeHHs Be-
NNYUHK 3a30pY A MDK e/1TaCTUYHUMM LLUHEKOM i KOXXYXOM Big 0 0 4 MM NPU3BOAUTL O 3pOCTaHHSA
Be/IMYMHK NOTYXXHOCTI nunwe Big 0,42 fo 0,47 kBT (y 1,1 pasm).

40
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Puc.6 - MoBepxHs BiAryKy (a) Ta ABOMIPHHIA Mepepi3 NoBepxHi BiAryKy (6) 3anexHocTi NOTYXHOCTi Ha NpuBOA KoHBeepa P (1, a)
npun TPaHCMopTyBaHHI 3ePHOBOI0 MaTtepiany Bif 4acToTV 06epTaHHA FBMHTOBOIO PO6OYOro opraHy n Ta KyTa Haxu/y a pobo4oro
oprasy [jo ropusoHTa npu A =2 MM

37



TexHiYHWIA cepBiC arponpomMmc/IOBOro, NiCOBOro Ta TPAHCMOPTHOI0 KOMMJIEKCIB
Technical service of agriculture, forestry and transport systems  Ne12’ 2018

0.65 f 6
0:65 rl/l <

10,6 o <05
0,55 f <04
05 M < 0,3

0,45
0.4 200 250 300 350 400 450 500

0,35 Nn. 0&XB
03

Puc.7 - MoBepxHA BigryKy (a) Ta ABOMipHMIA Nepepi3 NoBepxHi BigryKy (6) 3aneXKHOCTi MOTYXXHOCTI Ha NPUBOJ KOHBeepa P (A, n)
npu TpaHcNopTyBaHHi 3epHOBOr0 MaTtepiany Bif BeIMUMHM 3a30py A MiX eN1aCTUUHMMU LLIHEKOM i KOXYXOM Ta 4acToTW 06epTaHHSA
po6oyoro opraHy n npu a =20°
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Puc.8 - MoBepxHsA Bigryky (a) Ta ABOMipHUIA Nepepis NoBepxHi Bigryky (6) 3a1eXXHOCTi NOTY)XXHOCTi Ha NpMBOA KoHBeepa P (A, a)
npu TpaHcnopTyBaHHi 3ePHOBOI0 MaTepiany Bif BeIMUMHM 3a30py A MidXK eN1aCTUYHUMU LUHEKOM i KOXYXOM Ta KyTa Haxuy a
po60y4oro opraHy o ropusoHTa npu n =350 06/xB.

He3HauyHWi1 BNAMB BeIMUMHY 3a30pY A Ha BE/IMYNHY EHEPrOBUTPAT Y NMOPIBHAHHI 3 XKO-
PCTKUMU LUHEKAMW MOSACHIOETLCA TUM, eN1aCcTUYHI CeKLiT, Npy nonajaHHi B 3a30p 3epHUH, Npo-
rMHAKOTLCA 11X He Apo6NATh, L0 BiANOBIAHO 3MEHLLYE eHeproBMUTpaTu.

Bm1CHOBKW. Ha OCHOBI MaTeHTHOr0 Ornsgy Ta aHanisy NnitepaTtypHUX mKepen KOHCTPYKLUIi
FBUHTOBMX POGOYMX OPraHiB, a TakoX PeXMMIB iX (PYHKLiOHYBaHHSA, MPeLCTaB/ieHO HOBY KOH-
CTPYKL,iIO LLIHEeKa 3 CEKLiMHO elaCTUYHOI POBOYOIO NMOBEPXHEKD. 3 METOK NPOBELEHHS eKcnepu-
MEHTa/IbHNX JOCNiKeHb /1 BCTAHOB/IEHHS NPOAYKTUBHOCTI PO3P06/IEHON0 NBUHTOBOIO KOHBEEPA,
a TakKoX eHeproBuUTpaT Ha NpoLec TPaHCMOPTYBaHHS 3epPHOBOr0 Marepiany, BUrOTOB/IEHO WOro
eKCrnepuMeHTa/IbHY YCTAHOBKY Ta 3anponoHOBaHO MeTOAMKY NPOBEAEHHS LOC/TIIKEHD.

TeHAeHUis 3MiHU NPOAYKTMBHOCTI KOHBeepa Q Bif YacToTu 0bepTaHHA poboyoro op-
raHy n B Mexax Big 200 go 450 06/xB nokasye, Wo Q PakTUYHO 3pOoCTaE 3a NiHIAHOK 3anex-
HICTI0, OAHaK Mojasiblie 3pOCTaHHA M He Cnpuse 36iNbLUIEHHIO MPOAYKTUBHOCTI KOHBEEP], a
HaBiTb [eL0 3MeHLUYe MOro 3HayeHHs. Lle MOACHIOETHCA TWM, IO 3HAYHI BiALEHTPOBI cuau
00MEXYH0Tb 3aBaHTaXXEHHA MaTepiasloM TEXHOMOTYHOT 30HW KOHBEEpa.

TeHAeHUis 3MiHM NPOAYKTMBHOCTI TBMHTOBOI0 KOHBeEpa Q Bif KyTa Haxuiy po6o4oro
opraHy o ropusoHTa a = 0...600 gnsa n = 450 06/xB NokKa3sye, WO 3Ha4eHHA Q 3MEeHLIYETbCA
npu 36iNbLUEHHI KyTa Haxuny a pobo4vyoro opraHy A0 ropu3oHTa, NPUYOMY IHTEHCUBHICTb
nafiHHa Q cyTTeBO 36iNbLUYETLCA MiCNA 3HAYeHHA KyTa a = 30°.
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Lle NOACHIOETLCS TUM, LLO NPU 3HAYHMX KyTax Haxuny poboyoro opraHy o ropu3oHTa
YCKNAaHIETLCA NPOLEC 3aBaHTAXEHHA MaTepialy B HanpaBfflOUMIn  KOXYX KOHBeepa,
OCKiNbKN BYHKEp >KOPCTKO Ta MeprneHAUKYNAPHO 3aKpinaeHUin Jo KoXxyxa, a TOMy MosBs-
tOTbCA [OLATKOBI CU/M TEPTHA NO BHYTPILLHIN NOBEpXHi 6yHKepa, fKi rabMyt0Tb NpoLec 3a-
BaHTaXXEHHA mMaTtepiany B TEXHOOriYHY 30HY TPaHCNOPTYBaHHS.

MpenctaBneHo  pesynbTaTU  eKCNEepUMEHTANIbHUX — AOCMiLXKeHb 3 BU3HAYeHHS
eHeproBuTpaTt Ha NpuBIL rBUHTOBOIO KOHBEPA 3 CEKLINHOK eNacTUYHOK PO60Y00 MOBEPXHED
Y BUTNI41 MOBEPXOHb BIATyKY Ta IX 4BOMIPHMX NepepisiB, N06yL0BaHNX Ha OCHOBI OTPUMAaHOI0
PIBHAHHSA perpecii. BcTaHOBNEHO, WO AOMIHYOUUM (haKTOPOM, KW BNINBAE Ha BENNUYUHY
MOTYXHOCTI Ha NPUBIJ rBUHTOBOI0 KOHBEEPA € YAaCTOTa 06epTaHHA FBUHTOBOr0 po604oro op-
raHy n. [ani 3a iHTEHCUBHICTIO BM/MBY € BEIMYMHA KyTa Haxuiy a Hanpas/sioyvoro Koxyxa 3
po60YMM OpraHoM [J0 ropn3oHTa. HalMeHLL WA BNNB Ha 3MiHY BEIMYMHY NOTYXXHOCTI Ha Npu-
BOZ FBUHTOBOI0 KOHBEEpa Mae Be/iMumHa 3a30py A MiXK eNacTUYHUMU LLHEKOM i KOXYXOM.
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Summary

Hevko R.B., Zalutskyi S.Z., Klendii O.M., Pohrishchuk B.V., Dobizha N.V. Results
of experimental researches on definition of power on the screw conveyer with elastic sectional
working surface

Screw conveyors are widely used during the transportation ofgrain, seed materials,
and granulated mineralfertilizers. However, when moving agricultural materials, there is
a significant damage to them, due to the ingress ofparticles in the gap between the surface
of the screw rotation and the stationary inner surface of the casing. Thisfact causes the
damage to the materials, as well as the increase ofenergy costsfor the transportation pro-
Cess.

The choice of optimal modes ofscrew conveyors operation, rational structural, kin-
ematic, technological and dynamic parameters ofthe working bodies, changes in the value
ofthe gap between the screw periphery and the surface ofthe guide housing, depending on
the geometric and rheological parameters ofthe bulk material, the application ofdifferent
profiles ofthe outer edges of the screw surfaces cannotfully solve this problem.

The purpose of this study is to develop a new screw design with a sectional elastic
screw surface and to establish a power definition for a drive of a screw conveyor with a
sectional elastic working surface when transporting agricultural materials, depending on
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the speed of the screw, the angle of its inclination to the horizon, and the size of the gap
between the inner surface of the casing and the outer surface of the elastic screw.

The standfor conducting researches on determination of the consumed powerfor the

drive ofa screw conveyor with a sectional elastic working surface is presented. The optimum
parameters and operating modes ofthe conveyor are defined. The results ofexperimental stud-
ies ofthis screw conveyor are analyzed, which allow estimating the intensity ofinfluence ofthis
or thatparameter on the value ofthe consumedpower on the drive ofthe machine.

Keywords: section auger, elastic section, laboratory research, experimental setting, re-

gression equation, response surface
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