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In agriculture, the components of production cycles are likely (stochastic) in
nature. This is especially true for harvesting. The duration of this period depends on
the weather conditions, the biology of plant development, the variety of culture, the
composition of the soil, agro technical techniques, etc. In connection with this, there
Is a need for scientific and production searches for such forms of organization of the
harvesting process that would allow harvesting in short agronomic terms and
substantially reduce due to this loss. The purpose of the research is to substantiate
the structure and composition of the technology of harvesting and transport
complexes for different technologies of harvesting cereal crops by operational and
energy indicators to reduce the material and energy costs of harvesting. To calculate
the comparative estimation of energy costs of complex fuel and operating costs for
different harvesting technologies of winter wheat, four technologies are considered:
traditional technology - direct harvesting without straw shredding; traditional
technology - separate harvesting; zero technology - the use of harvesting equipment
of domestic production; Zero technology - the use of harvesting techniques imported
production. For these technologies, according to the methodology of the latest
scientific research, technological maps for the harvesting of winter wheat have been
developed. A comparative analysis of operational and energy costs of harvesting
winter wheat indicated that the least cost is zero technology using domestic
production technology, and the most expensive is conventional technology with direct
combine harvesting. The presented results of researches of various technologies of
grain cereal harvesting according to the structure and composition of equipment of
harvesting and transportation complexes indicated that reduction of operational and
energy expenses is possible due to increase of productivity, reduction of book value
and quantity of harvesting equipment in the composition of harvesting - transport
complexes at performance of works in optimal agro technical terms with minimal
crop losses.

Key words: traditional technology, zero technology, grain crops, harvesting
machines, operating costs, complex fuel, energy costs, indicators, energy equivalent.
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LiotiomHo-mpancnopmue MawuHoOYOY8AHHA MPAOUYILIHO 3AUMAE BAINCIUBE
Micye 8 cmpykmypi 8upoOHUuu020 Komniekcy Yxpainu, e 30y008aHO cneyianizoeami
RIONPUEMCMBA O 8U2OMOBIEHHA KPAHI8, MPAHCNOPMEPI8, HABAHMANCYBAUI8, mda
[HWo20 001a0HaHHA Ol  XApP4O8UX NepepoOHUX NIONPUEMCING,MA  ACPAPHO-
npomucioso2o kKomniaekcy.OOHuUM 3 WLIAXI8 NiosuwjeHHs e@ekmusHicmi npayi 8
acpapHoMy CeKmopi eKOHOMIKU ma HA nepepoOHuUx NIONPUEMCMBAX, € MeXaHi3ayisl
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gadickux i mpyoomicmkux pooim. Ilpu oocseneHHi 8UCOKO20 CMYNEHIO MeXaHizayii
npayi, YmMeopowmscsi YMOGU Ol 6NPOBAONCEHHS NPOSPECUBHUX MemOoOi8
8UpOOHUYMEa Nno 06pobYi CUpPOBUHU mMA BUSOMOBIEHHIO 20MO80I NPOOYKYii, 3
30i1bUWeHHAM i1 00CA218, NONNWEHHAM SAKOCMI, WO € NiOCMasorw Oas pPO3GUMKY
npubymxogoco nionpuemcmea. Hatibinows mpyoomicmkumu ma 8aANCKUMU €
BAHMANCHO-PO3BAHMANCYBANbHE  pobOmU, AKI  3aUMArOMb  ICMOMHUL  00cse Y
8UPOOHUUIL OisnbHocmi nionpuemcms. llepemiwyenns mamepianie ma 6aHMANCHO-
PO3BAHMANCYBANIbLHI  POOOMU  BUKOHYIOMbCA HA  0a2amvOX emanax OCHOGHUX
BUPOOHUYUX NpoOYecis, momy Oni MexaHizayii makux onepayit 6UKOPUCTOBYEMbCA
niouoMHO-mpancnopmue ooaaouanns. I'8unmosi Koneecpu wWupoKko 3acmocogyoms y
PI3HUX 2aNY38X HAPOOHO20 20CNO0ApCmMea OJisi NePeMIyeHHs WMYYHUX, CUNKUX,
8 ’A3KONIACMUYHUX 1 pIOKUX eanmadicie. Haubinbus wupoxo 28uHmMoSi KOHBeepU
3acmoco8yroms y AKOCMI OOHIEL i3 IAHOK CKAAOHOI MPAHCNOPMHOI YU MEXHOJL02IYHOI
cucmem. Y cghepi mexanizayii Ha8aHMadiCy8aILHO-PO36AHMANCYBALHUX POOIM, NpU
nepege3eHHi CilbCbKO2OCNOOAPChKUX BAHMANCIE 28UHMOBI KOHBEEPU 3ACMOCOBYIOMb
V 8uensaoi nepecy8Hoi noXunoi KOHCMPYKYii, a makoxc y 6u2isidli nepecy8Ho2o
8epMUKANbHO20 — mpancnopmepa. Y  ciitbcokomy 2ocnodapcmei  Hauvyacmiule
BUKOPUCTNOBYIOMb WHEeK08l KoHngeepu. OCHOBHI nepesazu GUKOPUCMAHHS WHEKOBUX
HOPIl: NPAKMUYHO BIOCYMHE ab0 HecK1aoHe O0YOb-iKe mexHiuHe 00CNY208)Y8aAHHS,
00601 3pyuHe 30IlUCHEHHS NPOMIJHCHO20 BUBAHMANCEHHA, 2epMEeMUYHICMb, WO
00380J151€ mpancnopmysamu 0y0b-sKi Mmamepianu.

Knwuoei cnoea:euxkopucmanusa, mamepian, WHEK, MPAHCNOPMYBAHHA,
NOMYIHCHICINb.

Beryn. TpaHCnopTHI TBHMHTOBI 3aBaHTaXyBadl € HEBIJ €MHOK YacCTHHOIO
Cy4acCHOTO BUPOOHUIITBA, CKJIAJIOBOIO KOMIUIEKCHOI MeXaHi3allii Ta iX aBToOMaTHh3allii.
3a iX [OMOMOror0 3IIACHIOETHCS IX MeXaHi3alis 3HA4HOi KUIBKOCTI poOIT 1
TEXHOJIOTTYHUX TMPOIIECiB. 301TBIICHHS MPOAYKTUBHOCTI TBUHTOBOTO 3aBaHTAKCHHSI
Ta 3HIWKEHHA JMHAMIYHUX yJaapiB Ha poOOYl OpraHu MUIIXOM OOTIPYHTYBaHHS
rmapaMeTpiB € BaXKIMBOI TPAHCIOPTHO 3amaucto. Po3B’s3aHHg 1iel 3amadi
J03BOJIUTH 3a0€3MeYnTH OUIBII  PIBHOMIPHE 3allOBHEHHS JK0J00a KOHBEEpa,
3MEHIIICHHS] METaJOEMHOCTI, €HEPTrOEMHOCTI, WMOBIPHOCTI TMONIKOKEHHSI CHUITKOTO
Marepialy B TIpolleci MOro mnepemimieHHs. BaxiuBuM mMmapaMeTpoM TBHHTOBOIO
3aBaHTAXXyBaya, SIKUW CKIAJAEThCA 3 JBOX BITOK — FOPU30HTAIBHOT 1 HAXUJICHOT i
KYTOM, € Te, 110 MPOJYKTUBHICTh TOPU30HTAILHOI BITKM Ha 5..10% € MeHIIo Bij
HaxXWIeHoi Mg 3a0e3nedeHHs HopMaibHOI poboTu. [lpum 1boMmy, peryntoBaHHS
JAHOTO TapaMeTpa AOIUIBHO TPOBOIUTH KPYroM TBHHTA, a HE HMOTO JTiaMETPOM.
[HIIMM  BaXXJIMBUM €JIEMEHTOM, SIKAM 3axXWINA€ TBUHTOBUM 3aBAaHTAXyBad, a
BIJIMOBIJTHO 1 TPAHCHOPTHY CUCTEMY BiJl 3a0MBaHHS, YTBOPEHHS 1 BHUKOPHUCTAHHS
BIOpyIOUMX TIPUCTPOiB BimoMoi koHCTpykmii. Ili mpobGremu moB’s3aHHI 3
MEPE3BOJIOKCHHSAM  CHUINKOTO  Marepiany. Hactymauit  dakrtop cTabimbHOCTI
ITBUHTOBOTO 3aBaHTa)XyBaua € BUKOPUCTaHHS JOJATKOBUX THYYKHX TBHUHTOBHUX
3aBaHTAKyBadiB, 13 METOI 30UIBIICHHS 30HU iX 3aBaHTAXKEHHSI, 3 BUKOPHUCTAHHAM
THYYKUX TBUHTOBUX 3aBaHTa)XyBadyiB 1 MEPECYBHUX MeXaHI3MiIB. J[0 OCHOBHUX BUMOT
TBUHTOBUX 3aBAaHTAXXyBadiB € T€, 0 B 30HI NMEPECHUITY CUIIKOTO MaTepialy TOIiIIHHO
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BCTAHOBJIFOBAaTH BIJINOBIJAHI 30HHM, 3 METOIO 3a0e3MeyeHHsT SKICHOI IMojadl CHIIKOTO
Marepialy 1 cTaOUIbHOCTI TEXHOJIOTIYHOTO Tporiecy. PosramryBaHHsS — I8 BUMOTra
MoJiArae B TOMY, IO TOPU30HTaJIbHA 3aBaHTaXyBaJlbHA CEKIliI TBHUHTOBOIO
3aBaHTa)KyBaua BCTAHOBIIOETHCA MiJ KyTOM 2..5° 10 TOPU30HTY B CTOPOHY MoAayi
CUIIKOTO Marepially, a BepTUKaJIbHUW IIHEK BHKOHATH T-moaioHol dopmMu 3
NaJUYKOI 3BEpXy, MPUYOMY CIIBBIJIHONICHHS TOPU3OHTAIBHOI MAJTWYKUA JI0
BEPTUKAJILHOT CTAaHOBUTH y Mexkax 2..7 MM, MIHIMadbHUN BEJIWYMHI BEPTUKAIBHOI
nanuukn He meHme 2.4 mM. llle ogna Bumora monsirae B TOMYy, IO Oa)kaHO
BUKOPHUCTOBYBaTH KOHCTPYKIII TPUCTPOIB SKI MOXYThb OyTH YHIBEpCAIbHUMHU 3
BUKOPUCTAHHSAM BIANOBIIHUX pPOOOYMX OpPraHiB [Uisi BUKOHAHHS PI3HOTHITHHX
omepariliii. BaxinBo0o yMmMOBOIO Tipu BHOOpPI KOHBEEPIB [JIsl yHIBEpCaJIbHHUX
MEePEBAHTAXYBATHPHIUX KOMILJIEKCIB € BCTAHOBJICHHS 00JacTi iX BHUKOPUCTaHHS,
30KpeMa 100 TPAHCIOPTYBaHHS MEBHOTO Jiana3oHy CUIKHUX BaHTaxiB. OCHOBHUM
3aBJIaHHSM Iepe]] NPOEKTYBaHHAM OyJb-SKHX TPAHCIOPTEPIB € BU3HAYEHHS TOTO,
JUIsE  AKUX caMe€ ToTpe0 BOHHM OyayTh BHUKOPHCTaHI, a TaKOX HEOoOXiJIHE
HABaHTa)XCHHS HA HUX; TUIBKU HICJS UBOTO 3/1HCHIOIOTH BIACHE PO3POOKY IPOEKTY.
BUKOPHUCTAHHSA TBUHTOBOTO KOHBEEpA y CUILCHBKOMY T'OCHOJAPCTBI HOJISATa€ B TOMY,
1100 nepeMillyBaTi 3€pHO 13 BAHTAXXHUX MAIINH IO CXOBHILA.

IIpo6aema. Bubip onTuManbHUX KiIHEMAaTHYHUX Ta CHJIOBUX MOKA3HHUKIB SIKi
J03BOJISATh HAOUIBbII €()EeKTUBHO BUKOPUCTOBYBATH TBUHTOBI KOHBEEPH.

AHaJi3 ocTa”HHIX JAochailkeHb Ta myoOuaikaumiii. I[Ipoctora KOHCTpyKIIi
IBUHTOBUX KOHBEEPIB, Maja TPYIAOMICTKICTb pOOIT 3 iX BHUIOTOBJIEHHS, a TaKOX
MOPIBHSHO HEBEJIMKA BapTICTh, MOJUBICTh TPAHCHOPTYBaHHS MaTepiaiiB 0e3
3a0pyJHEHHs] HaBKOJUWIIIHBOTO CEPEJOBHINA 1 BTpAaT 3yMOBHJIO iX IIUPOKE
3aCTOCYBaHHS B PI3HHX Taly3iX MPOMHUCIOBOCTI Ta CUIBCHKOTO TOCTIOAAPCTBA IS
TPAHCIOPTYBAHHS CHUIIKUX, OPOLIKOMOAIOHHX, APIOHOKYCKOBUX MaTtepianiB. PazoMm 3
TUM JIO OCHOBHMX HEAONIKIB LIMX TPAHCHOPTYIOUHX 3aCO0IB BIJTHOCSTH MOPIBHSHO
HU3bKY NPOAYKTUBHICTb 1 BHCOKY €HEPrOEMHICTh MpOLECY TPAHCHOPTYBAHHS.
Haii6inpmiuM 4MHOM TBHMHTOBI KOHBEEPH 3aCTOCOBYIOTH [UIsl TPAHCHIOPTYBaHHS
CUINKHUX BaHTa)XiB. BOHU HE BUKOPUCTOBYIOTHCS JIJISl IEPEMILLEHHS KPYITHUX, JIUTTKUX
ab0 BOJIOTHX MaTepiaiB. OCHOBHOIO TIEPEBArol0 TaKMX KOHBEEPIB € 3aUMHEHA
poboua 30Ha, sSKa JO3BOJIIE TEepeMIllyBaTh ApiOHI Marepiald 3 37aTHICTIO [0
3HaYHOTO TMHWJIOYTBOPEHHS, a TaKoX TOKCHUYHMX Ta rapsuux warepiaii. Ha
NepepoOHUX MIANPUEMCTBAX TaKd KOHBEEPU BHUKOPUCTOBYIOTH TMPH IMOEJIHAHHI
TPAHCIIOPTHUX 1 TEXHOJIOTTYHUX omepailiii. JIo HeJoJNiKiB TakuX KOHBEEPIB ClIijl
BIJIHECTU CUJIbHE TOIIKOJKEHHS BaHTAXYy IiJl Yac MOro MmepeMilieHHs, B Pe3yJbTari
TepTss 00 T'BUHT 1 k0100. B MOpIBHSAHHI 3 1HIIMMHU MalllMHaMH Oe3MepepBHOI i,
HEJI0JIIKOM TBUHTOBHMX KOHBEEPIB € HEOOXIAHICTh 3HAUHUX BUTPAT €HEPTii, a TAKOXK
HEMOKJIMBICTh TIEPEMIIICHHSI BOJIOTMX BAHTAXIB. XapaKTEPHOI KOHCTPYKTHUBHOIO
OCOOJIMBICTIO TBHHTOBOTO KOHBEEpA € BIJCYTHICTh TSTOBOTO OpraHa, a BaHTaX
MEePEMINIY€EThCA BHACTIJOK [IIOYUX CHUJ THUCKY, YTBOPEHHMX B poOoueill 30HI
MamuHU. [IpyHIMI A1i TBUHTOBUX TOPU30HTAJIBHUX KOHBEEPIB MOJSATAa€ B TOMY, IO
KOJIM BaHTaX MOTPAIUISL€ B K0J00 3 00EPTOBUM MEXaHI3MOM MIANAAAE i TI€I0 CUT
TUCKY 300Ky po0O0OYOro rBUHTA Ta 3MIMCHIOE pyX B3IOBXK HOTr0 OCHOBOI JiHII.

['BUHTOBI KOHBEEpPU MOXYTh OyTH 3 TOPU3OHTAIbHUM, MOXWIHM 1
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BEPTHUKAIBHUM MEpPEMIIIeHHIM MatepianiB. [[oxuii rBUHTOBI KOHBEEPU MOAUISIOTHCS
Ha Taki, M0 HE MEPEBUIIYIOTh KyTa MPUPOJHOIO YKOCY, Ta KpPYyTi, 10 MaIOTh KYT
HaxwuiIy Outbll HIX TpupoaHuii ykoc. Konseep (puc. 1) ckiaagaeTbes 3 HEPYXOMOTO
&KOJIOOY, HUXHSI YacTHMHA SKOro mae (opMy HamiBHMIIHIApA, 3aYMHEHOTO 3BEPXY
KPHUIIKOIO, TPUBOJHOIO Bally 3 YKPIIUICHUMH Ha HOMY BHUTKaMH, KIHIIEBUX OIOp,
IPOMDKHOI ~ OMOpPH, TPHUBOJAY, 3aBAaHTAXYBAJIBHOTO Ta PO3BAHTAXKYBaJIbHOTO
npuctpoiB. [lepeMillieHHsT BaHTaxKy MO K0J00Y 3a0e3Medy€eThCs BAJIOM 3 BUTKAMHU
00epTOBOr0 TBHHTA. 3BHYAMHO BUTKU TBUHTA, BUPOOJIEHI 3 CTaJeBOTO JIHCTa
TOBIIMHOIO 4-8 MM, 110 MpUBapeHi 10 poboyoro Bamy. Bamm 3 poGounm miameTpom
oinpm HiK 30 MM BUKOHYIOTH 3 cTalieBUX TpyO. dopmMa moBepxHi BUTKIB (pHcC. 2)
MOXe OyTH CYILUIBHOIO,CTPIYKOBOIO Ta 3 JIomaTeBUMH BUTKamH. CyIliIbHI TBHUHTH
OyBaloTb OJHOXOJIOBi, 3 MOCTIHHUM 1 3MIHHUM KPOKOM Ta JABOXOJOBi. Taki BUTKHU
BUKOPHUCTOBYIOTH JIJIsl IEPEMIILICHHS] CUIIKUX BaHTaxiB. OJTHOXOJI0OB1 CYILJIbHI BUTKH
MaroTh K mpaBuiio giamerp 400...600 MM. 1 BUKOPUCTOBYIOTh 1X JIJISl TIEPEMIIICHHS
CiHA ,COJIOMM, XJIIOHOI MacH.

— e i it e e

Puc. 1. I'BunTOBUIi KOHBE€EpP: | - 3aBaHTaKyBaJIbHUIN NATPYOOK; 2 - 5k0J100; 3 - TBUHT;
4 - [OpoMDKHUM MIAIMIWIHMK;, S5 - KIHOEBUM NIAIIUNHUK; 6 - mpuBim, 7 -
PO3BAHTAXKYBAJIbHI JIOKH.

JIBOXO/IOBI TBHUHTM BCTAHOBJIIOIOTH JUIsl 3a0e€3MeuUeHHs MpoLecy >KUBJICHHSA
oOJalHaHHS Ta y MOXHINX KOHBEeEpax
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Puc. 2. Tunu noBepxoHb I'BUHTIB: @ — OJTHOXOJIOBUM; 6 — JTOMATEBU; 6 - 3
3MIHHUM KPOKOM; 2 — 3arOTIBEJIbHA CMYTa.

OCHOBHUMH 3aBJaHHSIMU JOCHIIPKEHb POOOTH TBUHTOBUX KOHBEEPIB €
BU3HAYCHHS MPOAYKTUBHOCTI Q 1 CIOXKHBAHOI MOTY>KHOCTI N y 3aJ€XHOCTI Bij
F€OMETPUYHUX 1 KIHEMAaTHYHUX T[apaMeTpiB IIHEKa, a TaKOX BIlJ CTYIEHA
3aMOBHEHHS 1 (13UKO - MEXaHIYHUX BJIACTUBOCTEH Martepiaiy, sIKUid TPaHCIIOPTYIOTh.
[Ipu TpaHCmOpTyBaHHI CUITyduX MaTepiamiB 1 JpiOHOT MPOAYKINi 10 MaTepialiB
MPEa'sIBIASIOTHCS BUMOTH IO 3HOCOCTIMKOCTI 1 aHTU(PPUKIIIAHUM BiacTUBOCTSIM. I Ipu
TEXHOJIOTTYHOMY TPaHCHOPTYBaHHI MPOAYKIlli TBUHTH MOXYTb 200 OXOJIOKYBATHUCS
no temneparypu — 30 °© C, abo HarpiBatucs 1o temrepatyp 6musbko 240-280 ° C.
Bucoxi BuMoOru 10 HaJIMHOCTI TEXHOJOTIYHOTO OOJIaJHAHHS XapYyOBHUX BUPOOHUIITB
0OyMOBJIEHI TUM, IO B OUIBIIOCTI BUMNAJKIB BIAMOBU B POOOTI MPU3BOIATH 0
MOPYIIEHHSI TEXHOJIOTIYHOTO MPOIIeCy 1 BTPATU MPOAYKTY. SIK MpaBuiio, MOpaIbHUM
TEPMIH CIYXOHM CydacHOro OOJaJHaHHS HE MEPEBULIYE 5 pPOKIB, (PI3UYHUN TEpMIH
CIY>KOM TIpU TPOEKTYBaHHI 3aKJIAA€Thcsi B Mexkax S5-7 pokiB. CTPIYKOBI TBUHTH
BUKOPUCTOBYIOTH JUIsl IEPEMIIIICHHS] KOPEHETJIOAIB Ta KPYITHUX BaHTaXIB, a JIOMATEBI
JUTSl MaTeplajiB sIKi MiJ yac 30epiraHHs 3MIHUIU IEPBUHHY (HopMy.

Mera po6oTH: MiABUIICHHS NPOIYKTUBHOCTI Ta 3HW)KEHHS €HEPrOEMHOCTI
MPOIIeCY TPAHCMOPTYBAHHA CHUIKUX MaTepialliB TBUHTOBUMH KOHBEEPAMHU ILISTXOM
BU3HAYCHHS KIHEMATUYHUX Ta €EHEPTETHYHUX TTOKA3HUKIB.

Pe3yabTatu aociiikedb. BUTKU TBUHTIB BUTOTOBIIOIOTH 3 JIMCTOBOI CTai
Ipy ILOMY CIIOYAaTKy 3aroTiBKy pO3TATYIOTh Ha BEIMYMHY KPOKY, a TMOTIM
MPUBAPIOIOTh. BenmnumHy KpoKy (M) JUIsl KOHBEEPIB 3arajbHOTO MPU3HAYEHHS MOKHA
BU3HAYUTH 32 (HOPMYJIOI0, M:

t=KD, (1)

ne K - xoedilieHT, Mo 3a1eXuTh BiJ po3MipiB BaHTaxy (0,5).

’Kono6 rBUHTOBOrO KOHBEEpa MOBHHEH 3a0€3MeuyBaTH T'€PMETUYHICTH MPHU
TPAaHCIOPTYBaHHI BaHTaXiB, HOTO 3a3BHYail BUKOHYIOTh 3 JJMCTOBOI CTaJll TOBIIUHOIO
3 MM Ta 30MpalOTh 3 CEKLIA JOBXKUHOI 2 — 4 M SIKI MOEAHYIOTh 3a JOMNOMOTOIO
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npuBapeHux (raHiB 3 KyTtoBoi crani.llpuBoa rBUHTOBHMX KOHBEeEpiB mependayae
BUKOPHUCTAHHS PEIYKTOPIB a00 MPHBOJHUX MEXaHI3MIB BiJl JABUTYHaA 0 PoOOYOro
OpraHy MalllMHUA. 3aBaHTAXXyBaJbHI ~ MPHUCTPOi  BCTAHOBIIOIOTH  HA  KIHII
TpaHCHOpTEpa y BUIJAAl NPUWMAIBHUX JIIOKIB B SIKI 3a JOMOMOIOI0 BOPOHOK
HaJa€ThCs MaTepian nepemimenns. s PIBHOMIPHOTO 3aBaHTaKCHHS
BEPTUKAJIbHUX TBUHTOBUX TPAHCIOPTEPIB 3aCTOCOBYIOTh >KMBHIIBHUKHK O0JIaJHaHI
NpUMaIbHUMU TBUHTAMU 3 CYIUIBHUMHU BUTKaMH, 3MIHHUM JI1aMETPOM Ta KPOKOM
st 3a0e3MedeHHs] B3aeMoJii Majoi IIBUAKOCTI JKMBWIBHHKA Ta 301IBIICHOT
BEPTUKAIBHOTO TPAHCIIOPTEPY. BuxigHumu  gaHUMH U1 pO3PAXyHKY €
NPOAYKTUBHICTh, XapaKTEPUCTHKAa TPAHCHOPTOBAHOTO BaHTaXy 1 JOBXHHA
nepeminieHHs. [IpoeKTHHIT PO3paxyHOK 3BOJUTHCS 10 BU3HAUYEHHS T'€OMETPUUHHX
napaMmeTpiB BUHTA, YACTOTU WOTO 00epTaHHS 1 COKUBaHOI MOTYkHOCTI. Kpim Toro,
HEOOXIJTHO BMKOHATU MILHICHI PO3paxyHKH JE€AKUX €JIEMEHTIB TpaHcroprtepa. Jis
NOMEPEHBOI0 PO3PAXYHKY JllaMeTpy TBHUHTA 3a/laéEMOCSI YacTOTOI OOEepTaHHs
rBuHTa N (00./XB), 3r11HO 3 TabJI. 1 1 po3paxoByeMo 3a popmyioro (M):

D45 , @
0,047-n-p-¢-C-K
ne Q - IpOAYKTUBHICTh TBUHTOBOTO TPaHCIOPTEpa, T/T; p - 00'eMHa HAacUITHA
Maca BaHTaxy, KI M°, BUOMpPAIOTh 3 Ta0Ml. 4; ¢ - KOe(ilicHT 3alOBHEHHS KOJIO0OH,
BUOUpAEThCS 3 TabM.2; C- KOEPIIIEHT, IO BPAaXOBYE 3HIKEHHS MPOAYKTHUBHOCTI
yepe3 Haxuily, BuOupaerbcs 3 Tabn.3 ; K - koedimient, mo BpaxoBye ¢i3UKO-
MeXaHi4Hi BjaacTuBocTi BaHTaxiB, K = (0,75...1,0) - m1s Jerkocunkux Bantaxis, K =
(0,5...0,6) - nns KpynmHUX Ta aOpa3sUBHUX BAHTAXKIB. Po3paxyHkoBe 3HAYECHHS
JiaMeTpy TBHHTA OKPYIJISIIOTH 10 HAMOIMKYOTO po3Mipy 3 HOMIHAIBHOTO psay: 100,
125, 160, 200, 250, 320, 400, 500, 650, 800 MM.
Tabmuus 1. PekoMeHn1oBana 4acToTa 00epTaHHs TBUHTA, ¢,

JlnaMeTp BUHTA, MM N, min N, nax
150 23,6 150
200 23,6 150
250 23,6 118
300 19,0 118
400 19,0 95
500 19,0 95
600 15,0 75

Po3paxoBytoTh kpok reuHTa (t) 3a dopmynoro (1).Yacrora obepTaHHs rBUHTA
MMOBUHHA BIJIMOBIIATH YMOBI1 00./XB.:

NS N 3)
Haii6inp1ry yactoty oOepTaHHs TBUHTa BU3HAYAIOTh 32 (hOpMYJI0t0, 00./XB.:
A
Nax = =, 4
o “

ne A - xoedillieHT, 10 BHOMPAIOTH B 3aJEKHOCTI BiJ XapaKTEPUCTHUK
TPaAHCIIOPTOBAHOT'O BAaHTAXYy BIJMOBIIHO Ta0. 2.
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B Bumaaky xonm ymMOBa HE BUKOHYETHCS, TO CIiJl IPOBECTH MEpEepaxyHOK. 3a
OTPUMAHUMH 1 TIPUHHATAM T[apamMeTpaMd TBHHTOBOIO KOHBEEpPA IPOBOJISATH
004K CIIEHHS IPOAYKTUBHOCTI:

= 47KD3¢ pnC, (5)
ne C - koediIieHT, BpaxoBy€e KyT HaXWIy KOO0y Ta SKii MPUHAMAIOTh 3T1IHO
Tabmui 3.
[ToTpiOHa moTyxkHicTh (KBT) Ha Baly TBUHTa BU3HAYAETHCSA 32 POPMYIIOLO:

I;Q(L o+H), (6)

ne k = 1,2 - koedimient 3amacy motyxHocTti; L - moBxuHa Tpancmoprepa, M; H
- BUCOTA MiIHOMY BaHTaXYy, M; @ - KOe(ILlI€HT OMOpPYy pyXy, BUOUpaeThCs 3 Ta0I. 2
Tabsuis 2. 3HaYeHHsI PO3PAXYHKOBHX Koe(illi€HTIB.

- PozpaxynkoBi koedimieHTH
BaHTaX OXOIKCHHSA BaAHTAXY ¢ A o
Jlericuit, neabpasusmii 3epHOBIi, MyKa, BIUCIBKH 0,4 65 1,2
Jlerkuii, .
MaIoaGpasHBHHi Kpetina, Topd, cona 0,32 50 1,6
Baxxkui, )
Ma10abpasuBHuil Cinb, riMHA cyxa 0,25 5 2,5
Tabnuns 3. Buznauenns koedinienry C.
Kyt naxuny,°. 0 5 10 15 20
Koegimienr, C 1,0 0,9 0.8 0,7 0,6
[ToTyxHicTh nBUTYHA (KBT):
N
No=—", ()

ne n= 0,85 — KK/[ npuBona.
Benmuuuny o6epranbHoro momenty (H/M) BU3HauaeMo 3a popmyJioro:

M, = 9750-% (8)

Jlitoua Ha TBUHT OChOBA CUJIa BU3HAYaeThes 3a popmysnoro (H):

MKp
- r-tg(la+p)’ 9)

Je r — paaiyc, Ha sSIkOMy 3HaXOJUThCSI OChOBA CUJIA, M.
D
r = (0,70,8)5 ,

@, — KyT I1Ji0oMy I'BUHTOBOI JiHi1 (Tpan).

tga = , (10)

S — KyT TepTs BaHTaXy Ta MOBEPXHI TBUHTA
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tgp=f, (11)
ne f— koedilieHT TepTs BaHTaXy 10 MOBEPXHI 'BUHTA, BUOMPAEMO 110 Tal. 4.
Ta6nuis 4. XapakTepucTHKA CHIIKMX MaTepiaJiB.

Hacunna KyT IpHpoIHOro KoediuieHT Tepts
Mmaca, O, lineHicTS O, YKOCY, @, f mo
Banrax Kr/me Kr/M3 rpa.
cram | mepeBy | rymi

I"opox 750-800 1260-1350 26 0,28 0,37 —
I'peuxa 510-700 1180-1280 27 0,73 0,79 -
KyKypyAsa 600770 1240-1350 28 0,40 0,44 -
Osgec 400-520 1150-1250 27 0,46 0,52 0,55
IIpoco 700-830 1060 25 0,38 0,40 0,45
[uonuia 650-815 1270-1490 34 0,60 0,62 0,68
Puc 650-750 1300-1400 34 0,47 0,57 -
Saminb 600-715 1230-1300 28 0,37 0,42 0,50
bopomiso 550-600 1400-1500 55 0,65 0,85 0,85

BucHoBku. AHami3 Ta BpaxyBaHHA KIHEMaTHYHHUX MOKa3HUKIB pPOOOTH
IBUHTOBUX KOHBEEPIB [I03BOJIIE OOMpAaTH HAWOUIBII €(PEKTUBHI eKCIUTyaTalliiHi
PEXUMU pOOOTH PO3MIIIHYTUX KOHCTPYKIIIM MaIIyH.
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OIITUMAJIBHBIE TEXHOJIOTTYECKHUE PEXXNMbI
BUHTOBHUXKOHBEMEPOB
Hynapes U., Yyayii B, Imutpuena C., KoponbkoBa M.
Iloovemno-mpancnopmuoe  mMawuHocmpoenue  MpaOUYUOHHO — 3aHUMAEm
8aJICHOE Mecmo 6 CMmMPYKmype HpoOUu3800CMEEHH020 KOMNAeKcad YKpaumusl, 2o0e
NOCMPOEHO  CReyualu3uposaHnuvie npeonpuamus OJsl  U320MOBIEHUs KPAHOS,
MPAHCNOpmepos,  NOPY34UKo8 U  0pyeoco  000py0o8anusi OISl NULYEBbIX
nepepaoamuvleawux npeonpusmull, U a2papHo-npomMblUleHH020 Komniekca. OOHum
u3 nymeil nogvluleHust IQhdhekmusHocmu mpyoa 8 acpapHoM CeKmope 3KOHOMUKU U
Ha nepepadbamvl8aowux npeonpusmusx, A6IAemcs MeXaHusayus maxHcenvlx U
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mpyooemkux pabom. I[lpu oocmudicenuu 6vbICOKOU cmenenu MexaHusayuu mpyod,
00pa3yomces Yciosus 01 6HeOPeHUs: NPOCPeCcCUBHbIX Memoo08 NpPouU3B00CMEd No
o0bpabomie cblpbs U NPOU3BOOCMBY 20MOBOL NPOOYKYUU, C YBeaudeHuem ee 00vbemos,
VAYYWEHUeM Kauecmeda, SAGNAemcs OCHO8aHuem Ol pa3eumusi NpUObLIbHOZO
npeonpusamus. Haubonee mpyooemkumu u msdicearviMu AGIAIOMCL NOSPY30UHO-
pasepy3ouHvle  pabomsi, KOMoOpbvie 3AHUMAIOM  CYUeCBEHHblL  00beM 8
npoU3800CMEeHHOU OesimenbHocmu npeonpusmutl. llepemewenue mamepuanos u
HOCPY30UHO-pa32PY30UHble paOOmbl GbINOIHAIOMCA HA MHO2UX IMANAX OCHOBHbIX
NPOU3BOOCHBEHHLIX NPOYECCO8, NOIMOMY OJisl MEeXaHU3ayuu makux onepayuil
UCnovL3yemecs noovbeMHO-mpancnopmuoe obopyoosanue. Bunmosvie romuesetiepwvi
WUPOKO NPUMEHAIOM 6 DA3IUYHLIX  OMPACHAX HAPOOHO020  XO3AUCMBA  OJA
nepemeujenuss WMy4HslX, CoINy4ux, 6A3KONIACMUYHBIX U HCUOKUX 2py308. Haubonee
WUPOKO BUHMOBbIE KOHBEUepbl NPUMEHAIOM 8 KAYecmee 00OHOU U3 36eHbEG CLONCHOU
MPAHCROPMHOU UTU MEXHON0SUYECKOU cucmeM. B chepe mexanuzayuu nocpy3ouno-
PA32py304HLIX pabom, Npu NepeosKe CelbCKOXO3AUCMBEHHbIX 2PY308 BUHMOBLIE
KOHBellepbl NPUMEHSIIOM 6 8UOe NepedBUICHOU HAKIIOHHOU KOHCMPYKYUU, A MAKice 8
8Ude NEPedBUICHO20 BePMUKATbHO20 Mpancnopmepa. B cenbckom xozsaiicmee uauje
8ce20 UCNONb3YIOM WHeKosble Konsetiepvl. OCHOBHbIE NpeuMyuecmaa UCHONb308aAHUS
WHEKOBLIX HOPUIL: NPAKMUYECKU OMCYMCmeyem Ui npeocmasisiem J1ioboe
mexHu1eckoe o0CayHcusanue, 00801bHO YOOOHOe OCYWECMBIIeHUsL NPOMENCYMOUHO20
8bICDY3KU,  2ePMEMUYHOCMb, 4MO  NO360Jslem  MPAaHCNOpmuposams  Jioobvie
mamepuansl.

Kntouesvie cnoea: ucnonvzosanue, mamepuan, WHeK, MPAHCNOPMUPOBKA,
MOWHOCT.

OPTIMAL TECHNOLOGICAL MODES OF SCREW CONVEYORS
Dudarev 1., Chucui V., Dmitrieva S., Korol'kova M.

Lifting and transport engineering traditionally occupies an important place in
the structure of the industrial complex of Ukraine, where specialized enterprises are
built for the manufacture of cranes, conveyors, loaders and other equipment for food
processing enterprises, and the agro-industrial complex. One of the ways to improve
the efficiency of labor in the agricultural sector of the economy and in processing
enterprises is the mechanization of heavy and labor-intensive work. When a high
degree of mechanization of labor is achieved, conditions are created for the
introduction of progressive production methods for processing raw materials and
manufacturing finished products, with an increase in its volumes, quality
improvement, is the basis for the development of a profitable enterprise. The most
labor-intensive and heavy are loading and unloading operations, which occupy a
significant amount in the production activities of enterprises. The movement of
materials and loading and unloading operations are carried out at many stages of the
main production processes, therefore lifting and transport equipment is used to
mechanize such operations. Screw conveyors are widely used in various sectors of
the national economy to move piece, bulk, viscous-plastic and liquid goods. Most
widely screw conveyors are used as one of the links of a complex transport or
technological systems. In the sphere of mechanization of loading and unloading
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operations, during transportation of agricultural goods, screw conveyors are used in
the form of a mobile inclined structure, as well as in the form of a mobile vertical
conveyor. In agriculture, screw conveyors are most often used. The main advantages
of the use of auger norias: practically absent or represents any maintenance; quite
convenient implementation of intermediate unloading; tightness that allows to
transport any materials.

Key words: use, material, auger, transportation, power.

UDC 622.75:629.7
AN EXPERIMENTAL STUDY OF THE AMMONIA HERMETIC SMALL
REFRIGERATION MACHINE.
B. Lebedev, L. Knaub
Military Academy (Odessa city)
E. Lebedeva, E. Pavlishko
Odessa National Polytechnic University

The article focuses on the study of the design parameters of small refrigerating
machines. This article shows practical studies of the dependence of the energy
parameters of the refrigerating machine on its design features.In particular, the
dependence of the coefficient of performance upon the superheating of steam at the
suction in the compressor was studied, and preventing method of such overheating
for small refrigerating machines was proposed. At the second stage the possibility of
using a regenerative heat exchanger in an ammonia refrigerating machine was
examined. The advantages of its use are shown. In general, the possibility of
increasing the refrigeration efficiency by changing design parameters of the
refrigerating machine is shown.

Key words: refrigerating machine, refrigeration unit, boiling, condensation,
output performance .

Introduction. The work is devoted to the use of ammonia in small and
medium refrigerating machine (RM) and optimization of its energy parameters. The
technical background for the work is the creation of a shielded ammonia compressor.
The most important principle of ensuring the safety of small and medium RM is their
tightness. In a standard hermetic compressor, the refrigerant contacts the copper
winding of electric motor, ammonia corroding copper can not be used in such
compressors. The use of a shielded refrigeration compressor, in which the stator is
separated from the ammonia hole with a thin steel wall, ensures the hermeticity of the
refrigeration unit. The main aim of the work is not to determine the energy
characteristics of the ammonia RM, but first of all, to optimize energy parameters of
RM with design (the use of new and non-standard use of known RM devices ) and
technological (selection of the most optimal RM operating modes ) methods.

Purpose of research. The design of household refrigeration units assumes the
presence of certain dependencies between the structural parameters of the unit and
the parameters of its operation mode. The limitation of the scope of application of
ammonia to medium and large open refrigerating plants until recently causes the
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